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THE GROUND-BEETLES OF THE AZORES
(COLEOPTERA: CARABIDAE) !

By Care H. LinprorH 2

The Caabidae collected by Drs. P. Brinck and E. Dahl, assisted by their
ves, in the Azores February w April 1957 amounted o almost 700
ecimens, belonging to 20 different spectes, of which Tachys micros Fisch,,
15 new o the islands.

Our knowledge of the Carabid fauna of these slands has been sum-
rized not Jong ago by two Freneh authors, G. Colas (1939) and A. Me-
ignon (19-12). Only one substantial contribution has been published since,
s paper by Uytenboogaare (1947), based on matenal collected 1 1938 by
Frey, R Stord and C. Cedercreutz of the Helsingfors University.

[t thus would seem superlluous to give, on this occasion, more than a
ot hist ol the new data. However, as some of the older records seemed
ubtful, or the species were imperfectly known, | decided to revise the
te Catabud fauna of the islands, consisung of no more than 32 species
ogether, one or two of which were purely accidental. A few general
narks on the composicon and the history of the Carabid fauna have
en added

Thanks 10 the courtesy of the officials of several museums. as well as
private collectors, 1 have been able to study Azorean specimens of all
cctes aeported from the islands and, in dubious casas, also material
i other regions, necessary for comparison. These gentléemen are: — Mr.
3 Briccon, Briosh Museumn (Nat. Hist.), London ; Dr. L. Brundin and M. E.
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Kjellander, Riksmuseunn, Stockholin: Mr. G. Colas, Muséum National d'} l1sw
toire Nawurelle, Paris; Dr. C Conci, Museo Civico di Storia Naturale, Mila-
no: Dr. W Hackman, Zoological Museum of the Umversity, Helsmofors
Dr F. Janczyk, Naturhistorisches Maseam, Wien: Dr. C.yr._~_r“h<_u chm_:;:
2, Treste.

I'refram from giving here a historical review of the coleopterological
exploration of the Azores. Mequignon (1942) has given a complete biblio-
graphy of all the earlier publications.

The references given under each species are of records from the Avores,
The occurrence on the Iberian Peninsula is quoted from Fuente (1918-21),

=P | Calosoma olivieri Dejean

Dirouet, 1859, p.o252; thor, p. b7 Tarnier, 1800, p. 897 Bedel, 18os5, p. 20; Al

. luaud,
1910, p.o51; Breuning, 192y, poo2es; Colas, 1939, . gz} Jeannel, 1940, p. 1017;
Mequignon, g4z, p. 6; Ustenboogaart, 1947, D 2

asoricunt 1leer, 1Buo, p. 5, Wollaston, 18035, p. 45 Crotel, 1867, pp. 365, 3067 1870,
P 385 Mluaud, 1891, pp. 19y, 207,

Taxonomy [ have compared a o' from Terceira (Mus. 1Hfots) with
a . from Las Palinas, Canaties, a .. from Algeria, and a & [rom Tunisia,

The Avorean form was origmally described as a distnct species, azo-
ricum (FHeer, 1860), tentatively kept separate [rom ofivien Dep. as late as
Alluaud (1891, cf. 1919), but synonymized by Bedel (1895). The ieniny
has been confirmed by later tevisors (Breuning, Jeaunel),

Distribution. Santa Mana; Sao Miguel: Terceira; Flores: Corvo:

Cananes. Cap Verde [slds. (Not known from Madeira.)

N. Africa: Moroceo - Fgypt. W Asia, (Unknown in Furope )

Dynamics. The species 15 constantly long-winged and no doubt an
excellent flyer.

~& 2. Bembidion (Neja) ambiguum Dejcan

Aesperus Crotch, 1867, pp. 369, 382; 1870, p. 63 (nec hespern Fall 1910)1; Redel,
1896, p. 57; Colas, 1919, p. 42} Méquignon, 1942, p. 8; Netolitzky, 1942-43,
PP 71, 86,

1) Crotel’s <hespernss is appaready thougit a noun, Fall's <hesperems (Irans.
Amer. Lnt, Soe. 36, 1610, p.g3) an adjective. Whatever the case may be, this diltor-
cuce dues not suffice wnd Casey's proposal (Memo on the Coleapt, 8, g, p. 9),
to change Fall's ume to vhesperinns, should he accepted.

=~

1960 Lindroth, Grownd-Beetles of the Asores (Coleoptera: Carabidue)

Taxonomy. Crotch (1867) no_:ﬂp,?;_ his new species with B. (Teste-
dum) laetum Brulle, to wiuch it has no relaton v has later been placed
in the subgenus Diplocampa (e Netolizky 19-42-43, p. 86) Meéquignon
(1942) pomted out the close alfiity o ambiginun De)

I have studied one of the weo-typess () ol hesperus (Bne. Mus ) and
made o gennal shde, The outer {orm of the pems and the very complex
armature of the nternal sac agree exactly with those of an ambiguum
from Tanger (det Newolitzky, Mus. Wien). In a " from Malta (Mas. Wien)
there ate minor, certainly not specific, dilferences i detatls of certam spines
ol the internal sac.

Distribution Terceira, Pra, 2 specimens (sco-typess), «under manne
rejectamentas, apparently on Aprl 21st, 1805 (vule Crotch, 1867, p. 3o0)
The miroduced Tiemus punctatulus Foowas also found only here and appa-
rently on the same dav.

N Al Morocco —Tripolis. — Portugal; 5. Spam.

Western Medierranean region.

Dynamics. In the three specimens examined the hind-wings are re-
duced w narrow rudiments, about half the length of the elytra.

—b» 3. Bembidion (Peryphus) derelictum Alluaud

Alluaud, 1926, poo1s; Colas, 1939, p. 42; Mequignon, 1942, p. 8; Netoluzky, 1942-43,
PR. 45, 124,

Taxonomy. Alluaud (1926), in lus original deseription, erected the
new, monutypic subgeaus Protoperyphus which was rewined by Newluzky
(loc. it ). However, 1t 1s clear from a foomote (p, 45) that Netohizky him-
sell had never seen the species. Méquignon (1942): «Endennque de forme
tres parucaliére jusonfune la création d'un sous-genre, ou peut-étre méme
d'un gente specials.,

I have been able to examine a 7 «co-types (Mus. Pans) and the fol-
lowing notes may serve t supplement the cngmal descripuon: - The
microsculpruress dense and rather scrong over the entire upper surlace :
on the head irregularly isodiametnie, on prothorax and elytra consisting of
very dense tansverse hines, with a tendency of joining mto arregular, very
beoad meshes (average mores than cwiee the Tength) No indescence —- The
head has a group of small, irrennlar punctures at the proximal end ol e
frontal Tmrows —'The merasrernal process berween the middle covae

(b 2y e nanrow, mangnated The mmpressed fanow s obsolete ar the naddie
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and proceeds forward less than in B, yukonum Fall (grapeioides Mnst. Lj |
roth, 1939-40, p. 78) for instance, but more so than in B sigmu ::..Q..nwuwu
P- 8). —Aedeagus. The large left paramere has 3 apical setae :.:,. . _
apical and 1 subapical. The internal sac of (he ha y
armature which, among species know
o B graper Gyll. and notably
a. [). The most remmkable «

i 2
pems (fig. 3) has a co_w.::az
n 1o me, shows the greatest resemblance
B yukonum Fall (Lindroth, 1939-40, figs. 17
: mo detatls 1n common are o siylet (5) and a fla-
gellum (G) These structures seem to be characteristics of the
around Bmndulum Mrsh., as defined by Netoliezky (194243
In _5,: the penis of these species was rm:_.np_ Iy . 1<

From the above 1t is reasonable o conclude that derehcinn 15 a trye
member of the subgenus Peryphus and though 1t is closely related HE no

otner known species, there seems (0 be no reason o rewin for 1 a ge
rate subgeneric name,

entire group
p. 38 a L)
y de Monge (1943)

ﬁumi

Disuibution, Known only from the (w

not stated); Flores, «sur une hauteur

3LVILIEs8 (according o the Jabel).
Dynamics. In the examined

partallel-sided, length about one half, w

0 onginal specimens (sex

a I'lst de la Caldeira Comprida»,
the wings are rudmmentary, narrow,
1dth about one third of one elytron,

—» 4 Bembidion (Nepha) schmidti Wollaston

n.am\\.‘\_b.:.._: M:.:_.:;. —&JO [+ - ) 3 T ;
; . X - 2344 :un._—_ |- 191 1 arnter, oo, 218

-.u.n..b..__:n\a.h\ G rotch U_NWCN ._H_v. JM_.* ‘.hc;. 1450 ~~ b C .~J, _‘ — ’ ) > i 2
tv NM —‘::L._.u“:,r_‘u HQLG_. . ._.nv.m. ’ Find] _ - 03, CH——, r :wrwmv_ P 12, ?Hn.ﬁ—:—mn_..—:_:« ~.C.—l_

Taxonomy. B schmidti was first describe
from Madewa, the closely relate
ries. The Azorean form w,
later idenufied with the

d by Wollaston (1854, p. 80)
d sibeallosim (1864, p. 71) from the Cana-
as first referred to the Mediterrancan callosim Kiise.,
Madeiran schnndui.

An mvestigation ol the . penitalia shows that the Azorean form (2 spe-
cmens, Sao Miguel) is conspectlic with both the Madeiran schmidu (1 spe-
&:E:. Mus. Wien) and the Canarian subcallosum (2 specimens, Mus, C.;,a_:v
The two latter have already been specifically joined in a recent, mxmc:c_: revi-
sion by de Muonte (1952, p- 85a. L), together with alluandi Antome. EMm
(Moroceo) and jeanneli e ally 1951 (Alpes Marinmes, Pyteneans, Corsica)
[ have seen nesther of dhe two Contnental forms but as de Mone based Jijs
opmmon upon g carelul mvesugavon

of the penis, there is no reason to doul
IS COTTECIness.

1460 Lindroth, Ground-Beetles of the Asores (Coleoptera: Carabidae) 9

[ am also able to confirm de Monte's statement that callosiom Kuster, 1847,
with its forms, 15 a different pecies. In 2 .5 [rom Sardinia (loc. class., Mus.
Wien) the pents, in stde-view, has a perfectly straight ventral side (de Monre,
loc. cit., :m. 9, p. 91) but 1t is sinuate near the apex m all forms of schnudn
(loc. cit., figs. 13-16). In the armature of the mternal sac I could lind no diffe-
rences between the three Macaronesian [orms, whereas in callosum {rom Sar-
dmia almost all details, though fundamentally the same, are different.

Externally, the Azorean form runs closer 1o the Mademran schnndu than
to subcallosum but 1s sulficiently distinet 1o be recogmized as a separate
subspecies, hitherto undescribed. The thiee Macaronesian forms of sclunmdn

are:—

a. schimdu Woll. s.s. (Mademra). Prothorax (Nig. 4) with blunt nnd-
angles. Llytra parallel-sided with more pronounced shoulders, the strae
fading out in the apical half bur traceable to apex. L. 4.3-4.5mm.

b. schimudi azoricum n. sbsp. (Azores). Prothorax (hg 5) with sules
sinuate basally, as well as the base mside the hind-angles, which therefore
are promunent, forming a nght or shphdy acute angle. Flytra more oviform
with less prononnced shoulders; the striae as m forma typiea. L4 0--L9 mm
— o holatype, - allotype, and 14 paratypes, all from Sao Miguel, L1957
(Mus Lund).

Colas (1939,p.42) described an Azorean form with lacking antenior pale
spot ol elyna as vimequugnent, novar s It deserves no name, As a rule, how-
ever, the subhumeral spot is Jarker and Jess defied i the subspecies azo-
recim than i Jorma typiea.

c. schmadii subeallosim Woll. (Canavies). Smaller on an average, prothorax
narrower, hind-angles as in forma typica. Llywa less ovilorm chan i the
subspecies azoncum, the striae, except the sutural one, completely disappear-
my bebind the naddle. L. 3.5-4.4 mm.

The small carina (German « Feldchen») inside the hind-angles of the pro-
thorax, often used as a distinctive character against B. genet Kust, seems 1o be
Iitdde constant iy schmidn s, At least this is true for all three wsular sub-
species here treated. o these the carma is sometimes pracucally lacking, as
observed by Netohwzky (1942 -43, p. 103, foowote) on a specimen from
Madeira.-

New macerial. Sao Mgquel: Lagoa das Furnas 10111 (Lo, 22), 2
cimens: Furnas, 1L (Loe. 24), 5 specimens (el . allotvpe): Lagon do
Fogo, 2211 (Loe. 54), 2 speamens: NW Agua Retorta, 23 1L (Loe. 57),
7 specimens (inels holotype); Maa 25 1L (Toe, 02), 1

uwz..i

wadrhien
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Lindroth, Ground-Beetles of the ssores (Coleaptera: Carabidac) 11

Distribution

(sbsp. azoricum) Sio Miguel (also Drouet, _mmc.v. Faial
(Crotch, 1870). — For distribution of the other subspecies of schmul Woll,,
see above,

9 0. Tachys (Tachyura) parvulus Dejean

E_z?._i:_m Kolenati 1845, curvimanus Wollaston 1854)

Ecology. All 17 specimens [rom 1957 were taken among gravel at the guadris

fonatus, Crotely, 1863, pp. 404, 360; 1850, p. 02,
edges of lakes and streams,

partedns, Schatzmayr, 1940, p. cuw
. ) :_-.:&::.b.v_,w_. Mequigion, 1942, -7,
Dynamics. The wings are scemingly full in all investigated specimens

of schundti s 1. (and callosum Kitst.) The narrowed shoulders in the subspe-
cies azoricum, however, mught give rise to suspictons that this form, ac

Lundblad, 1958, p. 402.!

Taxonomy bBoth diahrachys Kol and curvunanus Woll. have long been

least, is not capable of flight.

~ —» 5 Bembidion (Ocys) harpaloides Serville
(dubiem Woll )

rufescens, Drouet, 1859, p. 2547 1861, p. 1915 Tarnier, 1800, p. go; Croteh, 1867, pp.
364, 309, 1850, . b3

harpaloides, Bedel, 1890, p. 715 Netoliteky, 1016} Colas, 1939, p. 42; Jeannel, 1941,
- 4495 Mequignon, 1942, p.7; Uyttenboogaart, 1947, p. 25 Lundblad, 1958, p, Jo2,

Taxonomy. The Azorean spectmens are quite typical, complerely
agreeing with specunens from the Bruish Isles. They are unusually varying
io size: 4.0-55 mm.

New material. Swmua Muria, >_:§m§.§. 19111 (Loc 39), | specimen.
—Sau Aguel. Sete Cidades. 2111 (Loc. 7), 2 specimens, 8.1 (Loc. 18), 1
specimen, 2LHE (Loc. 31). 1 specimen; Feteiras, 2111 (Loc. 5), 1 specimen;
Relva, 15111 (Loc. 31). 2 specimens; Lagoa do Congro, 16 111 (Loc 34), 7
specimens; Lagoa das Furnas, 10111 (Loc. 22), 6 specimens; Furnas, 11111
(Loc. 24), 2 specimens; Agua Retorta, 23 11 (Loc. 57), 3 specimens.—Fanl,
Praia do Norte, 21V (Luc. 79). | specimen; Porto do Salao, LIV, (Loc. 75),
3 speamens: Flamengos, 4.1V (Loc. 91), 2 specimens.— Flores, S of Caldeira
Comprida, -1V, (Loc. 109), 1 specimen.

Discpibugian Sanca Mara; Sao Miguel; Faial; Flores. — Madeira.

N. Alr.: Morocco — Tunisia. — Portugal ; Spain. — Bnie Isles

Mediterrancan region, W Europe N to Scotland and, isolated, in SW
Norway.

Ecology. The Azorean specimens were taken on moist soil near water,
usually under vegetable refuse. [n Lurope on dark, moist places, under the
bark of logs, etc.

Dynamics. The hind-wings wme fully developed aud no doube func-
tonal.

regarded as colour forms (or subspecies) of ?:‘ﬂ.:_:_u, U.M_. (e.g vﬁ_d. wn\mﬁwl
mayr & Koch, 1934, p. 15; Schatzmayr, 1940, p. 81-82). _..uu_.ﬂ.:r | (19- _. ﬂu
..35 joined them under the name of ,__E_:_E.:.,_‘m which, _55‘_,.“:. R_Er,,:_ﬁl.
distinet from parvulus Besides differences 1 colour, he
of three (instead of two) apical setae of the large
lelt putamete in diabrachys. . .

[ have studied gemtal siides of the lullowing .. 5
and Santa Matia, 3 specimens; Madeira, 1 «co-type» of curimans W oll. .CJ:.
Mus ); | anthentic Kolenan specimen ?E.::n::v. a WCo-type») ol dwhrac :“m
from Transcaucasus = (Mus. Wien): 1 normal _E:._;.:.u. from ungary (Mus.
Wien) — Among these specimens | can find no differences E outer ﬁc._,_:‘
or inner armature of the penis, In all specimens, except the one [rom Hungarny
(with mutlated parameres), the left paramere has two apcal mw::.. ::::3:2
number of 3 in the . from Corsica drawn by Jeannel (1941, p. 436, hg. 172 ¢)
may be an mdivideal abnormity. .

The colour of the elytra gives little evidence [or subspecific differentia-
won. As already menuoned by Schatzmayr (1940), Azorean specimens may be
erther clearly spotted or almost plain dark brown: the anterior m_wc,ﬁ, _:._Mv.,
disappear mo_st_n_l% and the preapical R?mmm:ﬁr_ only by an obscurely

ed as gpectfically
emphasizes the presence

—Avores, Sio Miguel

delimited, reddish brown area. This, on the other hand, 15 sometimes pie-
sent even notrue f;:_:_:.ﬁ from the luropean mainland.
New material. Santa Maria, Acroporto, 19-20.111. (Loc. 44.43). Ispe-

cimen.—Sdo Miguel, Lagoa das Furnas, 10111 (Loc. N:J 4 specimens; Ribena
Grande, Calderas, 14111 (Loc. 28), 2 specimens —Fawl, Praia do Almoxanle,
LI (Loce. 72), 1 specumen; Ribeira do Faial, 26.1V. (Loc. —n,vr.cu_ 1 specunen.

Distribution. Sanota Maria; Sao Miguel; Tercera; Faal, — Madeira;

Ildll‘]‘l‘l‘l
Porto Santo. Canaries Cape Verdes

1) The wewsviuanuss of Uyttenboogaart (1947, - 2) == 7. mieros Fisch.

2) | do not nnderstand why Jeannel ¢loc. i) gives Sy _,_nm mz_ 1y pe _hwn..ww____, ““
i At . i 3 " 3 o AV b HE
dicthrarhys, In the oryanal deseription ( Kolenati, 1843, P 72) vuly the rive

and Jora in the Caucasus are mentioned.
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N. Afr: Algeria~Egypt.—Portugal ; Spain.—DBritish Isles. )

S & C Europe, N 10 Brandenburg. W Asia.—Introduced in NW North
America.

Lcology. On the Azores among vegetable drift on sea-shore and
under leaves near a hot spring. —In Furope on sandy soil, usually at the
edge of standing or running warers, ‘

Dynamics. The hind-wings are full in all investigated specimens.

i z Tachys (s. str.) micros Fischer

scwrvbianusn, Uytenboogaart, 1947, p.2 (e Wollaston),

Taxonomy. This species 1s seemingly new to the Azorean fauna bu it
was published by Uyttenboogaare (loc. cit.) as « curvimanus». From the closely
related bistratus DI e is distiguished externally by a laterally less :ZE:.”,
prothorax base and, consequenty, sharper, almost rectangular hund-angles.
Also, the microsculprure of the head s stronger m nucros. The general form
of the penis 1s quite different (Jeannel, 1941, p- 429, figs. 169 b & ¢), as
confirmed on one Azorean class. (Vienna;
Mus. Wien)

New material Sdao Miguel, Charco da Madewa, LI (Loc. 4). 2 spect-
mens.—lawl, Pedro Miguel, 5 1V, (Loc. 92), 21 specimens,

Discraiburion Sio Miguel; Laial; Flores; — Cananes (Schutzmayr &
Koch, 1934, p. 10) From Madeira only I bistiatus has been reported of
this species group (2 specimens seen; Brit, Mus.).

N. Afr: Alpenia —Tupolis, — Spain (not recorded from Portugal).

S&EC m::‘;é. N 1o :E:_::w_a Caucasus. — The spectes seems to have
widened its Luropean area i recent years (Florion, 1041, p. 168)

Ecoiogy. On Faial many specimens were taken on a flooded pasture
at the margin of an aruficnl pond.—In Europe usually m the vicinity of
fresh water, often under deep-lying stones,

Dynamics. According to Jeannel (loc. i) the .+ of micros 1s probably
constantly <apiere», the long-winged —a very unusual case among Cara-
bidae. However, all the Azorean specunens ate macropterous, regardiess of sex.

and one of bistriatus from  loc.

—p 8 Trechus torre-tassol Jeannel

Jeannel, 1937, po By Schatzmay e, wago, By Colas, g4, D- 4145 Meguignon, 1942, 7.

Taxonomy. The carefal arigial description, accomparied by drawings

14960 Lindroth, Grownd-Leetles of the -Asores (Coleopterar Carabidae) 13
of habitus and the . genitalia, needs no complement. The Azorean species
is closely related o certain Madeiran species around flavoma quatus Woll.
23_:.3:,:,. ¢it.) —1 have seen 2 0, 1'% from the loc cluss.. 1?%3&& at the
Museo Civico, Milano; | specimen is in Mus. Pars; all collected by A
Schatzmave. The ongmal sample thus consisted of 4, not of 2 speaimens
(cl. Jeannel, loc. car).

Distuibyrion The
mountain i westernmost Sdo Miguel, 4. V11935

Dynamics The hind-wings are reduced o almost mconspicuous ru-

diments.

smgle locality known is Sete Cidades, a volcanie

—® 9. Perigona nigriceps Dejean

Srmicola Woll, (gen. Tredlius or Trecliicus), Crotel, 1867, pp. 364, 3095 1850, p. 02
nigriceps, Colus, 1939, p. 44 Jeannel, 1942, p. 581, Mequignon, 194z, p. 8; Lundblad,
1958, . 403.

Taxonomy. I have seen only one Asorean specimen, quite 5;:9__.
from Sio Aiguel, pubhished by Uyttenboogaare (1947, p. 3) as « Acupalpus
lurilus Dejp.» (Mus. Hlors).

Disu Sao Miguel; Faial.—Madeira, Canaries. Cape Verdes,

?N. Alnca—Portugal ; Spain. — British lsles.

Almaost cosmopolitan, mc:m:%r_nm_ origin probably in § Aswa. In Europe
N 1o 5 Sweden The species has inereased its area considerably 1 recent nimes.

Lcology This s a speces favoured by human influence occurring i all
kinds of decomposing vegetable matter, particularly in gardens and parks,

Dynamics. The hind-wings are well developed and fhght has olten
been observed (e.g. Jeanuel, loc. air),

—%

0. Licinus punctatulus Fabricius

silphowdes F., nec. Rossi
f

brevicoliis, Crotch, 1867, pp. 403, 307; 1850, p. 38,

punclatulus, Colas, 1439, p. g3; Jeannel, g2, pogos; Mequignon, 1q42, p. 13,

Taxonomy. One of Crotch's specimens (¢, Brit. ?_:m.v was studied.
It is a typical punctatdus P, sensu Jeannel (loc. cu).

Distribution. Tercena, Praa, abundant, apparently on Apnl 21, 1805
(vule Crotwch, 15867, p. 360); never found again, < lts localizvauon suggests

that 1t may have been imported with ballast» (Croteh, 1870),
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N. Alrica: Morocco — Tunisia.— Spain (not reported {rom Portugal). —
British Isles (S Engl). ,

Mediterrancan region. S & W Europe, N to Hannover. — Occasionally
introduced in T North America.

Ecology. Apparently a xerophilous species, occurring in dry, open
country.

Dynamics. The wings seem to be fully developed but it is uncertain
wehther they can be used for [light,

—3 1. Harpalus (Ophonus) ardosiacus Lutshmk

(rotundicollis Fairm. 1854, nec Kolen. 1845, nec Misch, 1848)

obscurus, Drouet, 1859, p. 234.

rofundicollis, Drouet, (801, p. 1go; Tarnier, 186o, p. go; Croteh, 1867, pp. 364, 468; 1870,
I 60; Jeannel, 1942, p. 6425 Meéquignon, 1942, p. B.

diffinis var. rotiondicollis, Alluaud, 1891, pp. 200, zo7; Bedel, 189q, P. 142,

ardosiacies, Colas, 1939, p. 43, Uyttenbooyaart, 1949, p. 2

ardosiacus and stictus, Lundblad, 1938, p. 363

Taxonomy. A 5 from Faial and a & from Sao Mipuel agree with cur-
rent descripuions (Schauberger, 1926, pp. 160, 165: 1932, p 62-63: G. Mul-
ler, 1931, p. 45-406; Jeannel, 1942, p. 641) and were compared with .+ from
S England. Whether opacus Dej. (sihewola Antoine) is specifically distiner,
[ have been unable w determine (¢f. Jeannel, loc. cit.) ’

Lundblad (1958) listed this species twice from the Azores, once under
the name of «suctus Stephir, which is a synonym ol obscurus F. (vide Ho-
rion, 1941, p. 207, and Jeannel, loc. cit).

New material Santa Marta, limestone area, 20 111 (Loc. 48), (fragment)
—Sdo Miguel, 3 km. S Pico da Pedra, 25,111 (Loc. 64), I specimen.—luial, Praia
do Norte, 21V. (Loc. 79), 1 specimen,

Distribution. Santa Maria: Sio Miguel; Terceira; [aial; Floes. —
Madeira. Salvages,

IN. Africa: 7‘552016::55.?@oﬁ:m&n Spain. — Briush Isles. § & W
Europe, N to N France and Austria.

Ecology Apparenty a xerophilous species, in Europe occurring on
open, often caleareous and muore or less culture-influenced soil.

Dynamics The hind-wings are full and no doubt functonal.

1960 Lindroth, Ground-Bectles of the sdsores (Coleoplera: Carabidae) 15

— =312 Harpalus (Pseudophonus) rufipes De Geer
(pubescens O. F. Miiller)

ruficornis and grisens, Drouet, 1859, p. 2545 1801, p. 1905
1867, pp. 303, 308, 18750, p. o1,

pubiescens, Alluaud, 8gi, pp. 200, 207; Bedel, 18gg, p. 145; Colas, 1939, p. 43; Jeannel,
1gq2, p. bsg; Mequignon, g4z, peo gy Uynenbooguart, 1947, p. 27 Lundblad,
1938, p. o3

arnier, 18bo, p. go; Crotch,

Taxonumy. The 27 specimens seen are generally below average size,
some very small, but always with pronounced hind-angles of prothorax and
ventral sepments with normal punctuation and pubescence. [n earlier umes
small specimens of rifipes were often conlused wich griseus Panz. in Europe.

De Geer's name rufipes (1774) has priority over pubescens O. F, Mul-
ler (1770).

New material. Sao Mypuel, Caldeira das Sete Cidades (fragm.); Ribei-
ra Grande (fragm.); Ribewrmha, 25111 (Loc. 63), 2 specinens; Mara, 25 111
(Loc. 62), | specimen; Ribeira da Praia, 13001 (Loc. 27). | specimen; Lagoa
das Furnas, 1011 (Loe. 22), 6 specimens: Furnas ([ragments). — Tercewra,
Angra, 28.1[1 (Loc 70), | specimen — Fawl, Costa da Nau, 4.1V, (Loc 88),
I specimen; rma do Norte, 2.1V, (Loc. 79), 3 specimens; Ribera das Ca-
bras (fragments); Ribewrinha, LIV, (Loc. 73), 2 specimens.

PDistribution. Sio ?:m:n_n Terceira; Pico; Sao Joge; Faial: Graciosa:
Flores, — Madena.

N Africa: Morocco, >_wn:?|vo§:m=f Spain — British Isles.

Almost the entire Palaearctuie region,—Introduced in N, America.

Ecology. In Lurope this is a typical mhabitant of culuvated ground,
also i towns and ports; as a rule very abundant,

Dynamics. The wings are full and flight has been observed on several
occasions in Europe,

8 |3 Harpalus (s.s.) distinguendus Dufischmid

Drouer 159, p. 255, 1861, p, 191; Tarnier, 1860, p. go; Croteh, 1867, pp. 364, 3687 1870,
p. o1y Alluaud, 1801, pp. oo, Yo7, Bedel, 1868, p.ige; Jeannel, 1938, p.1o] 1942,
P uog; Colas, g4, po43; Mequignon, g4, pog; Uytenboogaary 1997, p. 33
Lundblad, 1938, 1. 463.

Taxonomy. The 23 specimens seen, green or shghtly brassy, are quite
normal.
New material Sama Mara, wa Praaand Valverde, 20 1 (Loe. 47, A0y,

5 specimens —Sdo Maquel, Relva, 15011 (Loe 32). 5 specimens: Ponta Del-
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gada, 3-4]I]. (Loc. 9). 3 specimens:

Pico da Pedra, 25111, (Loc. 64), 1

specimen: Vila Franca do Campo, 28.11. (Loc. 2). 2
Praia da Victoria, 27111 (Loc.

3 specimens.— i), Horta, 7 V.
9.1V, (Loc 103). ) specimen.
Distribution. Sunw Maria; Sio M,
Faial; Vlores: Gczc‘l?_.\:_a_._.pn
N. Afnea: Morocco,
[sles.)

Palaearcuic region,

specimens.—Terceira,
69). 1 specimen ; Angra, 28.111. (Loc. 70),
(Loc. 94), 4 specimens. — Pico, Sio Joio,

guel; Terceira; Pico: S, Jor
Porto Santo,

m:xmlm. — wo_.:_mp_“ Spain, — (Not

g

i che Bricish

N to C Scandinavia, I to River Lena,
Ecology. This is a pronouncedly xerophilous species. inhabiting open

gravelly soil with low, Sparse. vegetation of weeds and grass. In Europe
often in wwns and ports: clearly favoured by cultivation.
Dynamics. The win

gs are Tull and flight has been observed Mmany
times in m::%ﬁ

u—— Anisodactylus binotatus Fabricius

Drouet, 183509, Deo2545 861, o g Turnier, 1860, p. go; Croteh
Pe6o) Atuaud, 1dg1, pp. 2oo, 207; Bedel
p. o8 Colas, 1949, p. |
Lundblad, 1958, . 464.

. 1807, pp. 364, 368; 1870,
» 1890, 1487 Jeannel, 1938, p. 9} 194y,
i Muequignon, 194z, p- 83 Uyitenboogaart, 1947, P. 3

Taxonomy. All 16 specimens seen are quite normal

and belong 1o the
black-legged typical form.

New material. s, Miguel, Sete Cidades, 8111 (Loc. 18). 5 specimens ;
Feteiras, 6.111. (Loc, 12), ) specimen; Relva, 15111, (Loc 31), I specimen; La-
goa das [Furnas, 1011 (Loc. 22), 6 specimens; Furnas, 1111 (Loc. 243,
I specimen, — Terceira, Angra, 28111 (Loc. 70), 1 specimen. — Fawl, Cedros,
SAV. (Loe. 93), 1 specimen.

Distribution. Sio Miguel; Terceira: Graciosa
— Madeira, Cape Verdes.

N. Alriea: Morocco, Algeria, — Portugal; Spain. — British Isles.

Palaearctic species, N to C Scandinavia, E to W Siberia. — lntroduced
in NW North America.

Ecologv. In Europe on open, not too dry ground, often in the vicini-
ty of fresh water: regularly on culuvated soil,

Dynamics The wings are full,
in Europe

Faial; Flores: Corvo.

iwht has been observed repeatedly

1960

5 543 ) 1ql.
vaborariorem, Drouet, 1830, p. «w.u.r 1861, Mmo-u -
?_.“._.S_:..f ‘Tarnier, 6o, p. go; Wullaston, 5, 1 40

Lin h\?.: rotond-DOrelie o] Iine \A\uﬁ:?w Co MCB:WAT ﬁ.ﬁ:q:u:}unm ~
T i 7

Schrank
tenolophus teutonus o
—_— 15. §

(vaporariorum )

Crotch, 1867, pp. 364, 308, 1850,

) o g Rl i '
\ )1 :._u 201, 207, Be de _._ _GOO. . 154, ¢ O—Dm- 10, UQ. P- 44 T.S [RE1s 1
). OH_ ::;..:..L‘ -mn ) .

. Iblad, 1938
1 ﬁ\..rf:r.:.—:;.._:a..,_.._.—.r 19047, P & Lundblad, ath

1942, p. 607, Mequignon, 1942, . G
poab.

ns aoree with those from the r.:ﬁc_:wzw
. internal sac ol the penis s idenoca
from Den-

Taxonomy. Azorean specime
continent. The complex armature of ﬁr.ﬁ o Ml gl B
in 2 o0 from the Azores (Santa Maria: ww_o_, 18 s apes s considerably

. Sio Miguel the penis apes ! )

‘k (Siae In the  from Sio Mg
mark (Sjaclland). e » others agreeing
shorter than figured by Jeannel {loc. cit.), in :ﬁr ﬁ\ ; 8 e Agores. This
G . Ind Lis Gene» 1ram i i

- ; e Aar., aoda)niia . . .

Colas _Ova lists also «v e 1 qdth different pents
is a mn_::.m:, species (Schauberger, 1935, p. 277) .‘m.,,_ b e Fase ot
Hﬁ - (Jeannel, loc. cit) and Colas was probably muslec e (redehish) on

D \zorcan specimens have the abdomen slightly _52,H o
certaln Azorean ¢ Sfic siomihcance; the evar psent-
. sy . speciiic sionthcance

P r character has no spec & :
the sides. This colou | - . entrely red
doabdonnals Schaub.s of tentonus has the abdomen ¢ .J_vc e
¢ ; - L1 ospedt -

New material. Santa Maria, Valverde, 20 111 in,r.:_ wv%mcw::.:. Rel

. : . specimen, SLHL e :
¢ Sere Cidades, 8101 (Loc. 18), 15 o 5
Sao Muquel, Sere Cidades, : s s Wikseltinhe, 98
ra Z.Mam:ﬁc dos Lagos, 15111 (Loc. 32), 14  — < ALIL (Loc
m_, md __,.?,.n::rc: — Faial. Ribera dos Flamengos, LI {Loc.
.0c, 09), b :

1!
71
R e i . Terceira: Graciosa; Faul;
| Distribution. Sant Maria; S3o Miguel; Terceira;
. - .
Flores: Corvo. — Madeira. Canaries. o L Spain - N
{orocco — Egypt. — Portugal: Spam. -
N. Alrica: Morocco gypt
Euromediterranean, N to S Sweden leced on & sieen o
The larue series rom Ielva was coliected or ‘ . y
it il and 1 vegetation In Europe on more or less
r moist soil and low ; : or e
with sparse vegetation and moderate moisture. N

slope with rathe

open, m:Ec:v, soil

cni ‘aLer. e

fired to the vicinity of w o e seem 0 e
Dynamics. The wings are full but no records of [hy

avulable,

B 4 s} , L
oty conlused addoniinaiis

1) Schauberger vriginally (1928, p. 845 193 b, . 200) cun

i 2 J

Gene with persicns Muh,
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16. Acupalpus brunneipes Sturm '

(brunnipes auct.)

brinniprs, Droue

s, t, 1839, p. =54; 180 .
i 303, 308; 1850, . mn_. e TR Pret
runneipes, Bedel, 18gn, p, 1587 Colas

1942, poorop Uyttenboogiare, _w..:_,__em.ww_.h& 45 Jewnnel, 1042 p. g

‘Furnier, 1860, p. goj Crotch, 1867, pp.

227 Méquipnon,

\M axonom ¥ f 1Der wn u | d rer rvrm
s . X P F_Hm._. ~ PHnJPﬁ ﬂ uUﬁ oy, v .I.—.av. d Dr— Dm ::: uﬁﬁmﬂ::ﬂ.— ﬂ_ ..r._
—U, - 1l. e __ hﬁm:m ﬁm; M—uﬁ_ :.D:»._nw. s —u.uﬂ_. Aﬁv\ﬁﬂ area: an.:.sv w.Om. a m::z:- m
_vv ¢ TLH) —.%ﬁv. /LU *.v n._.ﬁ:.L .,w n.*hl’_._n =
m.__.wum eCcles C_ T Ly ) W H Te e 2vation _w nc:n; e _ i
ﬂ Lioe . (enser micro
rJP:_* _..:"1_0. . M.H_r.f—_.w_v ﬁnc_su__:.;wr— rarse ﬁn marain D:r— more ﬁ_n.f,ﬂ—ﬁvtﬁ P* t: :PJM:Q:CS
CA n._:w — h__ru_m_ oveae ol the T. :——:::wx _,: TWe - [ =
. dh. i Y Hwam name _ “.. il ]
v . _ s ,. . . . [§ camures are .::.:
[ TU V] v Varying wi :—: ﬁ—:v s5ame M e :UHJ_:ﬁ m~_. area AT..:. —,:mm..:‘._ﬁﬂ H:@ )H\:ﬂﬂ Vv
_ : i 1 A i ( ~ / ' N

¢ .

contn i ! 01
m.:; H am u —r._u N (8 _ m 1Lt { 151stent —_:mnﬂ e In
Aﬁ v l [ H

ik b microsculpture
U JP—« . - S TR 2 ﬁ m‘nl
acma B f imens; S laly, Lspecimen: Germany, 4 specimens). At any rate
:S:.v i an ut.,:z:.:mﬁp_: not differ 1o dhis respect from those from Ger
P (the type arca of brimmepes Stur . s
iy (i :#.n* N peip Sturm). Unfortunately all 12 specinens
Gl i Z0res are /' 50 that the gemitalia could not be checked
ew material. Pico. Sao loao, 9.1V, (Loc. 10 7
Doy mare : 030, 91V, (Loc. 103), 1 specimen.
, ton. Santa Mana; Sio Mieuel; Terceira: Sa 4
Hormris L auel; ceira; Sao Jorge; Pico;
—(Notn the other Macarounesian islands.)
_,14‘ Alnea: Moroceo — Tunisia. — Portuoal - §
" v o &l '
> & C Lurope, N o N Germany.
Fnc_cr_v.. A _J‘mEE:_c:m species, 1n
peaty soil.

pain. -— British Isles.

Europe mainly occurring on

Jynamics. Couns
Dynamics. Constandy long-winged and no doubr able (o {ly

—>

7. Acupalpus dubius Schilsky

(luridus aucr., nec Dej.) .

laridus, Croteh, 1807 :

¥, . 7 PP 303, q00; 850, pooel Uyile vl
M..:‘:.:_.D... Bedel, :5@,.? 15385 Mequi _\:._, _._G.M.M T.FEV.:, et
uleatus & flavicollts, Colas, 1930, p. 4] ._?::.:._ _@._

: 19417, P- 3-
standblad, 1958, p.goq (nee DI,
2, PP 20, 21

Faxonomy. This species was formerly named «luridus Dej

sl & " » (sull so cal-
led by G. Muller, 1933, p, 204) but Schauberger has pointed out N_c,mou p oOpJ ;

that Dejean’s species, which in the original description (1829, p. 455) 15

(1)

_w 15 ﬁ—.—_.._L:: 8 r i “ 3
ﬁ«., . n {1gic J 2
{ \yww_ —. Mu_Cw;H terr ::.. ./h_:P e wlueridisy» must reter Lo

1060 Lindroth, (iround-Beetles of the Asores (Coleoptera: Carabidas) 19
said to lack dorsal punctures on the elytra, is a synonymn of [lavicollis Sturm.
This led to the wrong record of [lavicolls from the Avores (Colas, Jeannel).

There is no doubt that the Azorean species is dubis ‘The penis of 2077
from Faial and of 1. from the Crotch collecion (Bric. Mus.) was compare.d
with that of 1.7 of dubius from Poole. Dorset, Engl. (Mus. Lund) and of
Lo of lweatus Dfc. from Kistanje, Dalmaua (det G Muller, Mus. Lund)
Besides m general form, as indicated by Jeannel (1942, p 719 Ngs. 247 ¢, 2)
and Burakowski (1957, hgs. 1L 18, 19), the pems ol dubis s character-
ized by a well-defined area of more heawvily chitinized tooth-hke papillae
i the middle of the ventral part of the mternal sac. In luteatus this area 1s
only shghtly darker, obscurely Jimited, with no transformation of the pa-
pillae.— As pomted out by Uyttenbongaare (1947), dubins datlers from lutea-
s also 1 the more emarginate 4th segment of the pro-tarsi of the

New material, Faial, Pedro Miguel. 51V. (Loc. 92). 5 specimens.
Yistrihuwon, Sao Miguel; Terceira: Graciosa: Faial.—The records for
luteatiss from Madeira and the Canaries, as well as for «luniduse from
Portugal and Spain (Fuente. 1919, p 213} most probably belong o thus
species. The status of the N. African « luteatusy (Dedel, 1899, p. 158) 1s un-
known.— Briash Isles.

Furope, N 10 § Sweden. Caucasus.

cology. The Faial specimens were collected on a flooded pasture near
an arufical pond. Itis a rather hygrophilous species, in Lurope occuriing
among leaves, mosses ctc., "sually on more or less peaty soil,

Dynamics The wings are always full and no doubt funcuional.

—P

distinclus asoricus,
1042, P. 0.
distinctus, Alluaud, 1891, pp. 200, 207;

18 Bradycellus distinctus Dejean
Croteh, 1867, p. 369; 1870, 1. 62; Lolas, 1939, . 44 Mequignon,

Bedel, 1899, p. 152; Jeannel, 1942, p. o8,

Taxonomy. Crotch (1867) tentatively erected the name « azoricus» (on
the basis of 1.7 from Sio Miguel) but at the same time regarded the msect
as ?,cvmzv. introduced (loc. cit., p. 363). Colas (1939) retained Croteh's
pame for a supposed endemic subspecies. | have compared Crowch's ype
(Brie. Mus.) with 10 specimens from S England. It has flater elytral nter-
vals and finer punctuation of the prothorax than any of the Briush spect-
mens which, however, between themselves m these re-

are not constant

Spects. A..HC::.:J‘ 0 ﬁ”:_;m Q:? cIl. Tm._.w. | & _Mv Trc ::_:Tc? ,f.TC:_._ b re-

versed| Iean find no Jdifferences in the pems: even the [olding of the interial



20
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i i 1060 Lindroth, Gronmnd-Beetles of the
sac are ide 7 y {
ntical. Further material must be awaited before the status of th
]

Azorean distincius can be settled. N, Africa: Zwﬁ.s.uh_uc::m&._ wwas.lw::mr Isles.

Palacarctic, N to C Scandinavia, E to E Sibena.

Dwmﬁﬂ——ug i 1 u ) _‘A MAD roa h_um m a raciosa (_@1 —1. :~F u L r tal # *
tron, vu { __) W:N— |
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m v oL on HTG OPTp I ?Amﬁr-u”_.'c:ﬂnv_.m: _..VH.D:LU M v A where v ; %MJ. ? v : v | | :
> u 3. E - —.:n- Ve etation ﬁhvn:..:.\r. .

Jusm though 0 the brachy-
‘he macroplerous form
an specimen has fully

N »:.:..J. Morocco — T 13, — 4 uce
a: occo Iunisia. Portuwal ; Spal 1ti

W mr:‘C—un Lo Z France, W ?MGL:WHM.\__.__#HU#._ . Vmuu.:u. ~ Dritish Tw_n.vm Dyna mics. Ths m?n&nm shwos win ,_:..:_:Cmt
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D yna vics. Th i dowines w;. ﬂnhw\ mC_m Jnmh the sea. it r:..;u;_u_c ol :__ﬂ#: The :._f;u.m:M::mL Azore

) i a 1t I ) i

i : ko .mw_.__ _mn:uL ; ¢ _,:u " ngs are reauce 0 Lz:n .m_S_u: rudiments

?ﬁéc:m
i no dou
Lnfictc; WiNgs.

lIIlIlllg , .;J\ i i ﬂﬁ— U
—8 19, Bradycellus chavesi Allnaud ( 21. Pterostichus aterrimus 1erbst

Lrotely, 1807, pp- 404, 3o 1870, - 0O,

HIgrY) OIS, .
Jeannel, 1942, P S04y Méguignon, 1942, - 19

>:_.r.“_:r 1919, p. 252; Colas, 1939, p. 44; Méguignon, 1942, p. 10, wiler (LS HIZED TS, Colas, 1039, P 45
. epren ooy, 1047, P 3
ON—U. mwn“u<ﬂhuv% M.QQ__M_.NWW_ _VM_.“w ?Am:w_cﬂna there is a + Aa hb.ﬂo—.nm. S, ?__._m:n_. ates ...:..F:w.,.p‘_mu”__:.—._w..__:;_. “_awumw_:_.._,?”‘
pressly stated that his s « _,o:m, pgiwﬁ_ ¢ paratype», though Alluaud ex- T The Azorcan Speci bel he subspecie
e > species was desciibied Feom, «bin sedl mdividus, TH laxonomy. The Azorean specimens belong 1o the subspecies niger-
second specimen, which | was able to eximine, agrees witl § This  yqus Dej., deviatng trom forma typica 0 the following characters: (a) pro-
and provided the opportunity for a few sup F.ETRQJS:. the description thorax more narrowed towards base; (b) elyua shorter, less ﬁﬁ»:&-min;.
undoubtedly comes very close to h:m::q:_wﬁmm m_:mﬂw E,:S%m.l.m. chavesi nd more convex intervals, especially laterally. As pomted
but, besides the deep piceous colour, is n_:wzn_% me\ ﬂ.&c; .EN Alhund, out by _Q::::._ (loc. i) there are no differences in the . pencalia and the
ment of hair-bearing punctures, not m:? on elyr s _J. the rich develop-  (wo forms are certaimly not specihcally disunct. There is complete agreenient
on the head, especnlly laterally. Such vc:n::nw pﬁwﬂa:ﬁ, _wﬁoﬁ.ron,. but also  egween the 3 Azorean specimens seen and specimens {rom S Europe (& 3.
an .Hrn prosternum and the ventral segments of the m”r__m::,:_ distinctus only + Nadid), The described by Colas (loc. cil: Riksmus, Sthlm ) 1s unusually
vesi they are much coarser and carry longer setae; H:H Mﬂg_ﬂw ._,sw:w..mn e W fom Sao Jorge (Mus Hfors.) ace of
. ) pplies to the v grerage size

ﬂy%ﬂﬂ #.m. U# r—-Mw:gm:Huw ﬁ; It al tnis w“ :Fﬁb— 1ncr L
b _.—wﬂ an tle —H
. m_,— # C cre
yas S O enn 10U ase 0m T:—..:.m g _ utton
151I1 8}

with deeper sinae

small but othenwse normal: o

Terceira; Sio _Emc.lgum_m:m. Porto Santo.

cence may, theorencally, b :
' , be the : w ) s
| . ¥ effect of one single gene, the difference i - = =
Mo our and i the narrower form of prothorax _:u,::aw to k | ¢ N. Africa: 7,_c~,cnm:.1lvc::mpr Spain; S France,
isti SHECTE : ‘ weep chavesi a o : . _— ; - :
_m:ﬂuﬁ u_urn_wrm. P cigpesi s 4 [he forma typea is more northern m disuibution, [ to W Siberia. Also
1stri iog. Know v f = . * on the Briush Isle
Donamics 5 a: only from Sao Miguel, in 2 specimens. : e ﬁ.:m. 8 bl v h hil e
. The hind-wings are quite rudimentary. L icology. The species as a whole is strongly hygrophilous. occurring
: iy marshes and at the border of fresh water, often on peaty soil.

Dynamics. The wings are full and large: flight has been observed 1n

—p 20 ;L
. Pterostichus (Lagarus) vernalis Panzer the [orma typica (€ Cur.).

Drouet, 1839, p. 2545 e
59, P 2545 1861, p. 1go; Tarnier, 1860 . .
3. bo Bedel, 18 o e R ! y P 90, Croteh, 186 . 969 268 '
wmzn _n. 10° .C..m_w, _ﬂ. _mm. Colas, 1949, p. 45; Jeannel, Mfu \___.ﬁ_._u%.*n@ w‘ﬁw mn e —f =
' y yltenhoogart, 1947, . 3. ’ ' quignon, ¢ x 22, Amara aenea Dn Geer
Taxonomy, The sinvle speci ;
Z_ \ ny, ._ T.r..u:w%_r specimen seen 18 L::n normal. {rivindis, Drouet, 1859, P 254 1861, P. 199 Tarnier, 1H60, p.o 90 Croteh, 1867, pp. 304,
ew material Faial, Pedro Mivuel, on a flooded pasuure ; j08;, 1850, . 00
Buch ded pasuure, 5.1V, {Lov, 92). o, Alluawd, 1801, pp. 208, sa7; Bedel, 1899, po 1712174 Jeanncl, tg38, p- 11 1042

Sistriburiod, Sio Miguel; I ; A .
7:%5.,_. | .:_m—.,IAZCﬁ in the other Macaronesian wmwssr?v m_r c:_yw ._r “L:.:. Loucu ﬁ 457 Meguignon, 1942, [ 14 U ttenbougaart, a7, PeoA
- _unddbilad, 1958, pe 404-
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Taxonomy. The 12
rather dark brassy colour.
with violaceous elytra oc

New material. Sao Miguel, Ponta Delg
I5.HL 1 specimen: Lagoa do Congro, 16 111, (1
L (Loc. 62), 2 specimens. — Terceny, Angra, 28,11, (Loc. 70), 2
— Faial, Praia do Norte, 21y (Loc. 79), 3 specimens;
Pico, Areia Larga, LIV, (Loc. 107). 1 specimen.

Ristribution, Sao Miguel: Tergeira; Pico: Faial; Graciosa: Flore
vo.—Maderra; Porro Santo.—Canaries. ;

N. Alrica; ?,_c:,ﬁnollﬁ_,::_.m_.m.I_uoz:m&“ Spain.—British [ses.

Palacarcue, N 1o ¢ Scandinavia, £ o W Siberia. — Introduced in N.
America

Ecology, Everywhere confined o dr
not o dense vegeration, Clearly fav
oceurring m towns and ports

Dynamics The wings are always full and
ovmn.:.E_.

specimens seen are all
>nnc:___=m to Meé
cur in the Azores.

specimens,
Horta ?:m_:?:v -~

s: Cor-

Y. sunexposed fields with

low,
oured by human culture

and ofwen
:_.E: has often been

Mequignon (1942, p.

13) reports the obsery
{pussibly of 1he subg.

ation of an entirely different
Leiridesy on Sao Mig

Amara
uel. Unfartunately the specime

nowas losg,

Genus Calathus Bon.

This genus is the most interesting among  Azorean Carabidae. It 15 re-
presented by three forms, all belonging to the melanocephalus-molhs group.
Actually, both melanocephalus L. (Uyrtenboogaart, 1947) and mollis Mrsh.
(Drouet, 1859: Tarnier, 1860 Crotch, 1867: cee.) have been reported [rom

the islands, and also erratus Sahlb, (flavipes Payk ) (Drouet. 1859, 1861)
However, none of the continental Calathus Species occurs on the Azores,
the three existing forms apparently being endemic, Iy my opimion they
should all be weated as distunct m_én_nm.

The Azorean Calathus are brachypterous whereas the true mollis Mrsh.,

of western Europe and N. Alica, seems 10 be constantly macroprerous. QOn
the other hand, the sbsp. eryifvoderus Gaur,, of continental Europe, shows
wing-dimorphism (Lindroth, 1940, Pp- 340, 308 a.[). Hypotheueally, one
or two _c:nni_:mc_,_ ancestors of the three Azorean species may have arrived

by air. The distance, for instance from the Iberian Peninsula, is not neces-

No. XIII, Art, 3t

quite normal, of a‘uniform,
quignon (loc. cir.) also specimens

ada, L[] (Loc. ). 1 specimen,
-0C. 34), 1 specimen; Maia, 25,

5 s Carabidue) 23
1960 Lindroth, Ground-Beetles of the slsores (Coleoptern: Care
.81 & b
5 i way 1s no doubt
rily too great; the isolated area of mollis. s.str. in miWM” mcw:,mpmﬂ
a : i . |
wrn w\mm:: of a similar migration over sea from the sout

— 3. Calathus extensicollis Putzeys

s HB. i
: ‘rouet, 1859, p. 2sy; 1801, poa _ » Colas, 1938, p. 75
- ::;.. :\q\,_...,_‘: __,___F.ﬂwn,..,.w _,.__mc,,% _,.JME_ Bedel, 1goo, p. 205 (fuotnote); ) 1938,
u._?:imm*o ‘_.. 4 u,__n.c:tm:::. 1942, p. 11.
. ]

i ipti 3 cimens studied
Taxonomy. Puwzeys’ original description fits the mﬁuﬁ. lae lone que
b n,c._hm and mysell, except that the prothorax is said to be «p u :w_,on
LR G 6T H c f . ol o )
_u res. This is probably a lapsus calamt (even in C :::_:*_: ’ Tfﬁ:nﬁ
ArYes, : o i
t Wi are reverse) and the descniption of the Eoﬁzor; _Zf es o e m, ( nent
ﬁ . ‘ . Y s 2 VJ‘
etrect en avant et en arriéres fits the present specie alone a ,crm.umr o
i : & < 1 - ) , . .
W ean Calathus. The size is given as 8 mm. only by Putzeys ( 08¢ mer
o : _ ' 5 s 9 mm. for ¢ i
surements, however, are generally not very pnnmqu?v.wmmvm . o e
N studi 1938, p. 75). | hav
cime Mus. studied by Colas ( . A
specimens n Boie Mus. i (1238 p A een o
__w:F_#. a ' measuring 111, a ¢ 10.8 mm. These discrepancies are y
0 se, 5
ly more seeming than real. s i .
v C. extensicoliis 15 much broader than the two Hﬁo:c,_fsm.v_ﬂnw i ,N\f- -
Toexlens 51 : _ a 1€ . e
g the index (lenpth: wic
ucular the prothorax (hig. 10), with . mﬁmﬁp_r;t,:_u oo
sides are more rounded and more broadly :E_n . PRy G
i i ametric, also on disc. )
ax 1§ entirely isodiametric,
ture of the prothorax O € e
it is denser in both sexes than in the rtwo other wtn._n:rv ?_w; I .:u:v
, 18 g joht (side view). dilated ¢
The apex of the penas (hyg. 15) is almost mﬁ‘; g ..A._ = e wzc:m; o op
(Jdorsal view) as in mollis. The nght paramere 1s widenec
L S
ed at the apex. B I
This iwcinm holds a rather isolated position, manifested also by e
¢ | i )
ings of the internal sac of the penis which form a pattern mor
rc_.: that of mollis, than in lundbladi and EW,.EM:.%::M. i sl o
h sC / i oht imil: > : ;
The Maderan C. subfuscus cfc__,r _mv w__qvm wmﬁ ot seiey mydl
: ic ' (Brit. Mus.), ha
according 1o an authentic o' ( _ , o e e
,_mwm ;ctw.oﬁmn; and almost straight in the basal half The genital k nﬁ,p_.ﬁm
, . i ra XC
Wfferent: the penis is very short with broad, spatulate, ventrally
t e
: 5 Y.,
apex; the nght paramere broad without hook .‘bﬁ il N
" LRustoibuuon Apparently endemic of Preos The ;_ sf i)
. A ‘ i & ecime
recorded fiom the Azores withouo furiher mdication. :M spe en(s)
S iy 5 & be [racey
reported from Pico as emolliss by Drouer (1859) could not
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2 specimens, out of 5, seen from the Brit. Mus. are labeled:
3150 fc.. ] Balfour Browns ~-The ecology is not known.
Dynamics. The r::?:._.:mm are quite reduced.

lha do Pico,

— 24 Calathus Iundbladi Colas

mollis, (from Sio Mi

467 1850, . 50

dundblads, Culas, Lo, p.74 19349, b, 45 Mequignan,
melanocepluds, Uyticuboogaare, g7, . 4.

guel), Drouet, 185q, 233 1861, b 188; Crolch, 1867, Pp. 363,

1942, 11,

Taxonomy. Head and prothorax similar to mollis (hg
a liwde smaller and flacter, prothorax slightly less transye
width: 82-87: 1 Briush mollis 71-82), with more broadly depressed sides.
Microsculpture of prothorax as in mollis (1 e
the disc where the meshes are clearly transverse), also on the elytra very
similar, though the more or less isodiametric meshes are shightly
irregular and only very lule stronger in the -
sexes being more pronounced i mollis). — Pengy (fig. 13) clearly different
from that of mollis (fig. 10): in Jateral view slenderer, with almost straight
ventral side; apex curved ventrally, in dorsal view long, paralle]-side.d Righe
paramere with faint hook at tip (exaggerated in Colay’ drawing, 1038),
almost as reduced as in mrm? erythroderus Gaut. of mollis (Lindroth, 1943 3,
p. 53, Ligs 254, b)—L 95-98 mm. :

C. hundbladi, of the Azorean species. 15 the one most similar 1o molls
but 1t comes rather close ro vicenteorum as well, distinguished by the cha-
racters mentioned under that species. I'he Canarian stmplicccollis Woll s
externally similar (fig. 11) but the aedeagus is quite different (hg. 16), penis
with well dehined apical plate.

Invesugated specimens: holotype (Riksmus. Sthhm);
Crotch (Brit. Mus)); & of smelanocephaluss, Uyttenboogaare (Mus. Hfors.).

Ristribution Confined to the island of Sao Miguel. The exact locality
of the type specimen was not stated. Croteh (lue. ar) reported 1 specimen
from Lagoa das Furnas: the ' in Mus. Hfors. was captured on Pico da Vara,

23.V1938: both localites in the castern part of the island. — The ecology
is unknown.

- 8) but the eyes
rse (index. _n:wn?

isodiamerric, except on

more
Y (the difference between the

of «molliss,

Dynamics. The hind-wings are reduced to quite small rudiments,

— 25 Calathus vicenteorum Schatzmayr

Schatzmuyr, 1947, PP 1 39; Colas, 1948, p. so; 1930, p. 46; Mequignon, 1942, p.ort.

Taxonomy. Eyes much flatier than in all other species of the mollis

5 N o5
1960 Lindroth, Ground-Beetles of the Asores (Coleoplera: Carabidae)
9
i : ; 54 ront-angles
roup (fig. 9), prothorax narrower (index, length: H,m::”. o_w,wﬂ.ﬂmnacmmsﬂﬁ-
_mnmm ch:.:n::m_ sides narrowly depressed in mem_.:m on %.Hl_.:‘_ 2 ol
:r::wm as in lundblade (and molhs), except tha it is _:::M, .qmr”_:.iw?% e
ic on the elyta, and stronger, particularly in the 4, which e ey
M:.,:c Penis (g 14) shorter than in lundbladi, notably the apex
dull. — i s
i amere similar —L 8.1-10.0 mm
. Ripht paramere sinular - | s
Snsw_,_. rmwn_.a_nw is closer refated to hmdbladi than to any other sy
01s 3
: lisunct. .
known to me, but quite < o .
Distribution. Described from a sigle + from Santa | Q:mr:c;
Tected 20 1V.1935. Mus. Civ. Milano, seen) and ﬁ;:?%ﬂ:ﬂ contned
ype, - . . . v P W 1
HWV_:H: island. The Swedish expedition caprured 1 4. 3 _.m _._ fiL19ar. on
Pico Alto, el 550-590 mas., that 1s on the highest part o_/ e i
Eeology. The <4 specimens from Pico Al were taken on C

heath. .
Dynamics. The hind-wings are quite reduced.

20" Pristonychus (Laemosthenes) complanatus Dejean

H.:S::.,. _:.cm.,_?ummw.,.ﬁb_wm.wﬂzmmo__“._Wa_“mw.“.f___"M.H_,_____rhwwﬂxnw_‘..w.wmm“wcﬂ ._m.qn.: p. m:m ./_u_:“wﬁ.__.p.
E.E,v\:__mm\_:v_w IR Mc:.ncqm F,:_,:.,: 1939, D. 4b; Jeanncl, 1942 p. 836; Mequignon, :
p. __: M_;..:::::;. (o5l, |1 464.
Taxonomy. The 40 specimens examined .;wn‘:ﬂ :c::,.:rw_%tmmw_:_nm. .
New material. Sama Maria, Aeroporto, 19-20 111 C;n.v.r. -t :_ : _.cn ﬂ_v
cimen; Praia, 20111 (Loc. 47), | specimen —Sao _.::_L,:l.._w.a._/w.___, ._f:m,m. qm :.
3 specimens; Ponta Delgada, 4 _:,., (Loc. 9). 5 m_.qn:_:w_wu. __m “_nm:._:.:.. m._,m:..,_
(Loc. 2). 2 specimens; Lagoa do Congro, 5,_.:. C‘wﬁﬁ,. ). . %v. ?T_.m. g
das Furnas, 101l (Loc. 22), 2 specimens; _‘E:.pm. A_w;m_:‘n.; u..ﬂ » __,:.(.UH:_.._:
(Loc. 62), 1 specimen; Ribeirinha, 25.111 ‘Q..Cn. 03). rww__,_»ﬁr_:wps,.kw: _ mtc“
24111, (Loc. 60), 1 specimen (nuper). — Faial, ,:c:? .._ - A_w rn.u.::w e
cimen; Costa a Nau, 4 [V. (Loc. 88). 3 specimen; O.“. WEO .P,c.._:,_a:r.... Y
(Loc. 89), 1 m?.n::m:.,l__:ns. m,,.S. Jodo, 9.1V, (Loc 10. ). 6 spec .
Larga, 9-1LIV. (Loc. 104), 7 mw_nm::;n..:m | P
Distriburion, Santa Mana; Sio Miguel; Graciosa; Pico; ;
— Maderra; Porto Santo. Canaries. Cape <c?r..,_w__w:p_m i Dl
N. Africa: Morocco — Tanisia, — Porwugal; .obp_:..lw::u:.T wu__ —
Apparently a mauve of N. Afnica, this speaies has rcw..: spreac 8
trade over a areat pare of the world, 1 a ~_: W N. America. R
\ Not found mdoors on the Aczores but maost abundant ¢

Flotes.

Feology.
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sandy sea-shores, in places more or less influen
in the interior of the islands. In other parts of
around human LS&::_xm. stores, docks, erc

Dynamics. The wings seem 1o be constandy full, 1n the sense thac
possess a reflexed apical part. But this is short,
pigmented, and the widih of the w
It thus seems clear that the nsect |

ced by human culture; also
ts wide area usually in and
- 10 towns and porrs

they
all the veins weak. litt]e
ing does not exceed that of one elytron,
s not capable of fhghe

B 27. Agonum ruficorne Goeze

pailipes, Drouel, 184g, P- 233; 861, p. 189,
n&%«.& Turuier, 1860 p- B9: Crocel, _mom. P1. 363, 367; 1830, p. 5.
rificorne, Alluaud, 1891, pp. =01, 207: Sedel, 1go2, p. 218; Jeannel, 1948, P 15; 1942,

_.. 876: Colas, 1939, B- 40, Mequivnon, 1942, p. 1y Uytienboogaart, 1947, P 3;
-undblad, 1958, p. 4oy

Taxonomy. According o Colas (loc. cit.) the Azorean specimens are
slightly deviaung «dans la waille et la forme du pénis». Compared with Scan-
dinavian specimens, the hind-angles of prothorax are more protruding in
the Azorean form and the apex of the penis is shorter. This may indicate sub-
specific differenuation but, if so, the southern subspecies has a wider dis-
tibution; specimens from England (Barnstaple, N Devon) are identical with
the Azorean form in both characters mentioned.

New material. About 400 specimens from all the islands mentioned
below, except Sio Jorge. It is the commonest ground-beetle ol the 1slands,

E Santa Mara: Sao Miguel: Terceira; Pico: Sio Jorge;
Faial; Flores. — Madeira. Canaries.

N. Africa: ioqonnolg.:co:m.]wc::ma_n Spain. — British Isles.

Europe and Mediterranean region, N to C Scandinavia. — [ntroduced in
N. Amenca.

Ecology. On the Azores this species occurs in great abundance from
sea level 1o high altitudes in (he vicoty of all kinds of fresh waters, though
occasionally at considerable distance from the margin. In Lurope it is more
truly ripicalous and frequents the margins of both fresh waters and the sea,
usually where the soil is clayish and the vegetation sparse or lacking,

Dynamics. The hind-wings are seemingly full, wich reflexed
part, but so small that they probably are non-funcuonin
on Swedish material, 10 induce fl;
(Lindroth, 1945, p. 89),

apical
g Repeated attempts,
ghe by sun-cxposure etc. gave no result

. o ; o7
Lindroth, Ground-Beetles of the Asores (Coleaplera: Carabidae)
1960 . y LT

28 Agonum marginatum Linné

:. : Croteh, 1867, pp. 363, 407
eyzgt ; Tarnicr, 1860, p. 8g; Crot :.._ T , o,
Drouet, 1859, | wm_*__ ‘ﬂ%,m_:_:__,”.t:w_w_.. 201, _Nc.mw Bedel, 1goz, p. 219; Colas, —o..ﬁ.u_m_ﬂ_ﬂ_u
1By . 90, AINREL ﬁnc_:._m.:c: 1942, p. 12, Uytienboogaart, 1947, p- 3 -
& & 1

Jeunnel, 1942, p. 885
blad, 19358, p. 404. .
, > " rassy,
Taxonomy. Azorean specimens (19 specimens seen) w:w dul f ,_.3
. i | i 1 1] 5 ther respect
only in some wdividuals with slight greenish _:ﬂ:_p. In no o . mF. e
S i ] CIMEns ane cannot conlir
iy Scandinavian specimens a -
they dilferent {rom = o bR (A2 AT

: ” of Méquignon (loc. at) that the elyua have a ro.:mow_::r: . *_.sc:r.

s 4 ; to be

Their uneven ntervals show the tendency menuoned by hum byl

i The o' gemitalia are 1denucal.
convex also 1 certain Scandinavian specimens. lhe ' ge :__S_:MF "

) . ©vIAcC 51 species

Tt 15 no need for erecting an Azorean (or Macaronesian) mv: m_ -

- ) S wdades, 2111 (Loc. 7). 5 specimens.
1o Muwnel, Sete Cidades, 2 1L (Loc. 7).

New matertal  Sdo Miguel, - L {LIE. e
lo Fogo, 22 111 (Loc. 5+4). 1 specimen: Lagoa das Furnas, 10 11 (L 22)
o e T 3 I, 27 Ul (Loc. 66). | specimen =P,
10 specimens.—Tercera, Lagoa do Ginjal, 27 HI. (Loc. 60). 1 i
, | ) : 5 M 2T dq,

1 :_c Miguel, 51V (Loe. 92). 1 specimen — [lores, nr. Calderra p

(A% ,

140V, (Loc. 109), 1 specimen.

4 X \ -~ B L .' o e -~ : N “
Diswriburian. Sio Miguel: Tercena; Graciosa
- v .

Madeira Canaries. o | .
N Africa: Marocco - Tumsia. — Portugal; Spain. — Bricish [sles
West-Palacarcuc, N to C Sweden, E o Hither Asia, )

. : 1 2 . > Ora-
Eecolopy. Most Azorean specimens were taken under dnfr on the p
\ . species, als g8ty On-
ly shore of a lake. A steongly hyurophilous species, also otherwise ¢

e u::_n ’ T { {resh s.:c\_j, and the sea-shore, hewre the soil s

fined o the margins of fresh waters sl o sl v

more or less clayish and some vegetation of grasses, Carices, :o..ﬁ_v P o
Dynamics. The hind-ings ware full and fhghe has heen observed o

the continent.

—& 29 Agonum miilleri |lerbst

; Tarnier y Uroteh, o7

parumpunctation, Drouet, 1859, p. 253; 1801, p. 190; l'arnier, 1860, p, 8g; Ur 3

463, 367, 1870, p. 6o, : P B

u..:.h.:_&w,___.wwwww__,u_ﬂncw_ _.w_.. mmmu Culas, 1939, p. 46; Jeannel, 1942, p. 886; Mequignon, 1942,
p. 12, Uytienboogaart, 1947, p. 3.

—

Faial: Flores; Corvo —

1 ‘1mens  see ormal
Taxonomy. Azorcan specimens (5 specimens seen) are of n
appearance. ] ] . S
@@Zmi material. Sao Miguel, Sete Cidades, 8111 (Loc. 18). 1 specimen;
1 i ! 3 3 specimens.
Relva. 15111 (Loc. 31), I specimen; Ribeirinha, 25111 (Loc. 63), 3 m_‘:._.r::r/__
da, 1. 3 . % Y - - . . o
Distribucion. Sao Miguel: Terceira; Fanl —(Not on the other |
caronesian islands, nor in N Africa.)
Porwapal: Spain.— Briush [sles.
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Palaearcic, N w C Scandinavia,
N. America.

Ecology. In Europe it 1s a species clearly favoured by human culture,
reaching maximum abundance on open, more or less clayish ficlds with mo.-
derately dense vegetation of weeds and grasses;

Dynamics. The wings are
edly in Europe.

E to W Siberia. — Introduced

in

often in towns and ports,
full and flight has been observed repeat-

—%$ 30. Agonum aptinoides Tarnier

Tarnier, 1800, |, 91-92; Lrouet, 1861, p. 188; Crotch,
1902, p. 213, Alluaud, 1919, p. 2sy; 1926, p. 12
1942, p. 1.

1807, p. 367; 1870, P. 59; Bedel,
Colas, 1939, 1. 46; Mequignon,

Taxonomy. On account of its isolated taxonomic position this is the
most 1nteresting of all Azorean ground-beetles, The careful descriptions of
the species made by Tarnier (1860) and Alluaud (1919), as well as the habi-
tus drawing published by Colas (1939), may be supplemented by the fol-
lowing notes based on a <5 from Furnas, collected by L Chopard (Mus. Paris).

The microsculprure is isodiametric on the head, quite regular on
the frons. On the prothorax it consists of very dense and fine transverse
lines, confluent into itregular meshes, ac least twice as broad as long. On
the elytra the wransverse lines are much coarser, irregularly confluenrt into
wide, 1 part almost isodiamen ic meshes. — The internal sac of the penis
(fig. 6) contans several dark arcas of siiff hairs, within a basal field develop-
ed as a dense bundle of rather long spines

Because of ws large sive, the narrow prothorax, effaced shoulders and
slender appendages A aptmodes bears a superficial similarity o certain
North American species (angustatum Dej hypolihos Say, etc.) buc it differs,
among other things, by the deeply emarginate labrum, truncate apex and
narrowly, quite evenly reflexed Side-margins of the prothorax, straight basal
margin and non-smuate apex of the clytra and the presence of only two,
httle conspicuous dorsal punctures on the 3rd interval. The similar habius,
therelore, cannot be regarded as due w true relationship.

Already Tarnier (1860) suggested a new genus (Psewdanchomenus; syn.
Azoranchus, Alluaud. 1919) for the Azorean species. At any rate 1t is justified
to retam this name for a subpenus, monotypic as far as known. The sup-
posed relationship with the Canaran A chollss Woll. (Crowh, 1867; 1870)
18 not real, as judgeed from an authentie |- (Brie. Mus)).

<
Distriburion. Known only from Sao Miguel, where i¢ was first taken

3 " s :
1960 Lindroth, Gromd-Bectles of the ssores (Coleoptera: Carabidae) 24

i ’ A Al
near Ponta Delpada iu the western part of the island by H. Cao:ﬂ u:Lw b
Morelet, in 1857, then on August 10, 1890, a second specimen E_ ::W_ !
, ; ) eClmens the same place by L.
the east, and - August 1930 several specimens n [ y
Chopard. —The ecology is not known.
. : )
Dynamics. The hind-wings are reduced to a quite small, narrow
rudiment. )

—

Colas, 1949, p. 47 Jeanncel, ygq2, p. 1067, Mequignon, 1942, p. 13.

3l. Dromius meridionalis Dejean

Taxonomy. The single specimen available (Faial, w_vn_:u:rm*. _*.wﬁ\m.
. i ; % ; 2 Tt
1957; Mus. Lund) was compared with 2 specumens from England (Bn
Mus ) and found idenucal. , d , -
Distribution. Sio Miguel; Terceira; Falal — (Not on the other Ma
caronesian islands.) N
N. Africa: Morocco — Tumsia. — Portugal; Spain. — British Isles.
St W Lurape, N o Denmark. )
Ecology like all other members of Dromus s. str. thus species lives
= i 1 r 1 a1 . 3] .
under the bark ol trees, in N. Africa i.a. of Quercus and Platanus,
Dynamics. The hind-wings are full and no doubrt funcuonal.

—p

) = e i R
manrus, Uruteh, 1807, pp. 303, 307, 1850, p. 58; Colas, 1939, P47 M__..,__.W:__:p__._%t._ _v.oh.o:o
ueg rita, Mequignon, 1942, p. 145 Schatzmayr, 1943, p. 133, Lundblad, 19358, p. 465.

32 Microlestes negrita Wollaston

Taxonomy. | have compared "% sco-typess of negria T,c.:_ _?.Amn_wua_p
(Bt Mus ) and several specimens of bouh sexes [rom the same :;_::_ A .,_,_p,ﬁ,.
Exped., 1957) with 2 .-, 4 ' [rom the Azores (3 :,_c_s the ﬂ::,f*r,: mJ
von, Brit. Mus., 3 from the Swed. Exped ). Inall "' the .tm_:m 15 __,.»::E
and agrees both with the drawing by Holdhaus (1912, p. 31) and the more
sketehy one given by Jeannel (1942, p. 1087).

The pews of luctuosns Holdh,, checked on . from Madeiss (Sl
Exped, 1957), s much smaller and broader and the interna wpr mn_u_ e
group of teeth chatactenistic of negrita. It 1s dilficult to :_:_:Zw:f ,, v
Jeanuel (1938, p. 17; 1942, p. 1088) could regard _:Q::U.:m, as :ﬁ. “. ﬁ,,::m,:“
neqnita. Apparently ke did not know the true ::.:E_m:.,.” his .,_r::;m 0 . ~.
_:.,:.J of svar Inctosuss (1942, Ly 358 b), widh des dens du sae imterne

©0 from Madeira (Swed

1 The quotation of Drouet for M.owmanres by Colas t1g4gy and Jeannel (1g52)

h Whehy
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<+ ... réduitess, seems to belong to negrita. —
in wing size, vide below.
New material Fawl, Horta,
do Almoxanfe, 3111I. (Lac. 72y,
Dis

Canaries.

Oo:am:::m the variation

21V, (Loc. 81), o' (brachypterous): Praia
¢ (macropterous).
tribution. Sho Miguel (Crotch; Schatzmayr);

Faial. — Madeira 1.
N. Africa: gcaonocl‘_‘:_:y._p.i?SE%&“ Spam.

Mediterranean region (only southernmost Europe), E to Caucasus.
Ecology. Probably an inhabitant of dry, open country.

Dynamics. As pointed out by Holdhaus (1912, p.

31) the size of the
r_._afs.:_mu. varies a great

al i negrta. On Madeira 1t seems 0 be con-
stantly brachyprerous, with a wing length of about hall the
the Mediterranean region full-winged specimens are predominaung but a

brachypterous form with a sull more reduced rudiment 1s known [iom the
Balcan Penmsula (1loldliaus, foc, ciL).

In the Avore

normal size. In

s the species 15 dimorphic OF 6 invesugated specimens,
2 (- . Faial) are macroprerous, the rese () Faial; 3 7, Sio Miguel) brachy-
pterous, with the reflexed pait of the wing, outside the stigma, lacking. The
rudiment is shghtly varymg in size: from possessing the widdh and almost
the lenght, 1o about half widch and half length of one elytron. The full-
winged form s no doubt able 1o (ly,

s i
AL lectuosus has been considered as constantly macroprerous (I loldhaus,
loc. cu.; Jennnel, loc. cit). but actually is likewise dimorphic: the brachypte-

rous form has been reported  from Hoggar in Sahara (Peyerimhoff, 1931,
p- 16) and lTualy (Schatzmayr, 1943, p. 133).

General remarks

The number of Carabid species found on the Azores is 32. Of these 7

m_‘mm_:_mn:n.::r:ciz?cEl%E:Sm.O:w subspecies (of Bembidion schmi-
du) is likewise endemic.

Distribution within the area

'

An outhne of the distribution of the 32 species among the 9 Azorean
islands is given in table 1,

[t shows that most species (26) are known from the largest island,
Sao Migucl but this at the same tine is the one most explored. Otherwise
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i i i “arahid beedles on the Azores.
Table 1. Distribution of Carabid be on th e
« | 0 - 2 - w a ’ i wings
A AERERERERERE R
Sl r a8 k] __ “
_ ey ey gy S, P ) D
Calosoma olivieri De), -H t =t f ol a i ;
Benrbidion ::l:..m,..m::.:.._wn.L.w..lWL I b B L \W ﬁ e # B ’
13, develictinn XL + f == i =1 - J = | 1z o
15 sehndti Wolle o — ,,‘I * == - H W e
1. harpalondes Sery. - -t , | Tl | "
Fartiys parondies e e ﬂ 4

T oanieros Fisehe

Preehus lorre-fassod Jea, -

Jhpioona migriceps Peg

Forotenus prenclatulus | CUN

flur palus ardoataeies Lutsh. -
[ sufiprs DeGi .
(. distinguendus DEG .

Inisodactviins binotatus o -

Stenofophus teutusis sehrk,

dcupalprs brupneipes Sturm *
I. dubins Schky.  *

L ) » e r
Bradyeelfus distinetus Pej.  *

I.ochavesi A, .

Ptevostichus vernalis Punz. < _
P.oatervinnes Tihst, e
Anara aenea Deg. ]
Calaties extensicollis Putz, Y
¢ Landbiadi Colas .

O, vicesdeorion Sehatzm, °

Pristonvelns compiaonaius Dej. = | T 1 i : ;

e wficorne Gre. ®
Agonuwm rufi

Aomarginatum Lo e

clonedidtere Hbst. =

AAcaptinoedes Varnier -« |7 o Sy ‘
Drontins nieridioadis Dej.

Microlestes negrita Woll, . . + -

Numbuer of species o :_w G| 7

oo rrenee endemie speeies in hold-laeed Gy pe.

15 1= ol
: * winzs possibiiva
State ul the swines:m .::::.H.:_:n._.::r:::,Pf..:_.t d, 1) ditte, |

i L i 2 Fils wetCuribig b
_::—.:.\_::Hf h ‘H:.m;.rz_‘.mn..ur_:v »rr._::_.‘r.f_: —._—...L ——::_._—__H_: :_::_. o LS
¥ <



32 Boletim do Musen Municipal do Funchal No. X1, Art. a1

no positive correlation between size or geographical situation of the indivi
dual island and nichness of fauna can be observed .

It is more nteresting 1o compare distribution within the Azores with
presence or absence of ?:c:.c::._m wings :
1Y

1 species found on B islands, macroprerous ;
4 » » » 7 » o, all . !
4 » » 6 s, 3 » . 1 brachypterous *;
2 » » » 5 » , all » ;
3 » » s 4 » , all » :
3 » » » 3 » ,all » ;
6 »o» 2 a4 » % 1 dimorphic !,
1 vnmnrvﬁﬁnoc@ h,
9 » > » lisland, | » % 8 brachypterous.

1) dgounns ruficorne, probably not {lying.
2) Lristonyehus comptanatus, synanthropie.
3) Dembidivn schutidti, possibly not [lying,
4) Microlestes aegrita. o
5) Bradyeetins distinetus.,

6) Licinus punctaiufus, probably not flying,

Ihere 1s a clear negative correlation between distribution and _unE:m
power of flight. The 7 endemic species are all flightless and all restricted
to one single island, as far as known, m

Historical groups i

A division of the 32 Azorean Carabidae according to their supposed
relative age on the islands and their probable mode of arrival may tenta-
tively lead to a division into four groups.

(I) Introduced species (N -17):

Bembidion ambiguum

? Acupalpus r:::x._.ﬁnv.
Tachys parvulus *

? Biadycellus distinctus

Pengona nigriceps * ? Prerostichus vernahs
Lictnus punctatudus * Amara aenea * _
? Harpalus ardosiacus Pristonychus complanatus *
1 rufipes * Agonum ruficorne * !
H. distinquendus’ Ao mllert * .

»

Ansodactvlis binotatus ? Dromius mendionulis

2 Stenalophus tentonus

* .- Kuropean introductions in North America (g species),
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(2) Species probably arrived by air (7):
Prerostichus aterrimus

Agonum margmatum
Microlestes negrita

Calosama olivien:
Bembidion harpaloides
Tachys micros
Acupalpus dubius

(3) Neo-endemic species or formns (0):
Bembidion schnndti azoricum Calathus extensicollts
Trechus torre-tassol C. lundblad:
Bradyeellus chavest C. vicenteorum

(4) Palaco-endemic species (2):
Bembudion derelictiom Agomn aptinoides

Comments on the llistorical Groups:

Group 1. Of the 1117 species here regarded as introduced, 9 have
been brought by man from Europe to North Amenica (Lindroth, 1957),
thereby demonstrating their ability for this kind ol transport above all in
the ballast of the old satling vessels.

For the remaining species certain arguments are available pomung n the
same direction : —

Bembidion ambiquum (a flightless species) was found voce only, 1 the
same place (Prata 1 Terceira) and 1pparenty on the same day as the obvi-
ously mrroduced Licinus punctatulus

Harpalus distmnguendus is a pronouncedly synanmthropie species but, cun-
ously cnough, is lacking on the British Isles. This 1s probably the reason
why 1t was not brought to North America but of course did not prevent
it from bemg carried to the Azores from Portugal, whence most introduced
forms of the Avzorean fauna no doubt emanated

Harpalus ardosiacus and Stenolophus teutonus are often found on ground
stongly mflluenced by human culture. The latter was found on a ballast-
place in southern England (Lindroth, 1957, p. 195).

Acupalpus brunnewpes, Bradycellus distincius and Dronnus meridhonalis are
not found on the other Macaronesian islands, which gives their distribution
patccrn an sunnacurals touch. Dromius may very well have been carried
over with umber,

OF the 17 species, at most, referted to this group all oceur on the the-
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rian Peninsula and two only (also Bembidion ambiguum) are lacking oo the
Briush Isles.

Group 2. The 7 species supposed to have immigrated by the air are
all winged forms, except that in Microlestes negrita some individuals are
brachypterous.

Calosoma oliviert is an excellent active flyer. Examples of long-range dis-
persal 1 other species of the same penus are the repeated caprures of C.
sycophanta L. (regarded as an immigrant even in northern Germany) in
Sweden (Lindroth, 1945, p. 339) and the find of a simgle ¥ of the sou-
thern C. leconter Cki. (lugubre Lec.), otherwise unknown in Canada, at Du-~
parquet in northern Quebec (Calif. Ac. Sci. Museum). The lack of C. oli-
vieri in Madeira is however unexpected.

Human transport is perhaps not totally excluded for any of the re-
maining 6 species of this group but they apparently all occur in Madeira, 3
or 4 of them also in the Canaries.

Prerostichus aterrimus and - Aqonum marginatum are less likely to have
been carried by ship because they are very pronounced hygrophiles and
these are known to be little suited for human transport (Lindroth, 1957,
p. 199).

Group 3. Tuming to the endemic species and forms, it is well worth
to recall that all 8 of them have rudimentary hind-wings, except the sub-
species azorictn of Bembidion schinudti for which, however, the ability of
flight is shghtly dubious.

The 6 forms here termed wneo-endemicss all have close relatives on
other Macaronesian islands and/or on the mainland of SW Europe and N.
Alvica: —

Bembidion schmidii azoricum: other subspecies in Madeira and the Can-
artes, in N. Africa and SW Europe.

Trechus torre-tassoi: in Madeira (1. flavomarginatus, etc.)

Bradveellus chavesi: B. distinctus of SW Europe, N. Africa and the Azores
themselves.

The 3 Caluthus spp.: C. mollis of W Lurope and N. Alrica.

It must be assumed that these 5 species, and the single subspecies,
though developed on the Azores, are not very old, At least the 3 Calathus
may be descendants of one or two winged ancestors, like C. mollis |- typ.
of present ume.

Group -4 Bembidion derelictin and Aqonum aptnodes take a position
of their own and are here called «palieo-endemics. Neither of them is close-
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ly allied to any other species known. They are highly brachypterous and
their entire habitus (narrow shoulders, ctc.) is stamped by the fhyghtless
condition. Though absence of functioning wings 1s always something secon-
dary m Carabid beetles, that is, they are all descendants of full-winged an-
cestors. these, in the two cases here treated, must be looked for well back
in Teruary tme.

C:Emz_mn the number of indigenous Carabid species found on the
Azores 18 100 low to make allowance for well-lounded speculanons concer-
ning the history of the fauna,

A COMPARISON WITIL T1E MADEIRAN FAUNA

The extreme faunal poverty of the Azores is in itsell a most interest-
ing problem, impressively contrastng against the abundance of peculiar, in
part no doubt very old endemics of Madeira and the Cananes.

On Madeira (mcl. Porto Santo and the Desecrias, but excl. the Sal-
vages) the number of Carabid species, as compiled from the recent list of
Lundblad (1958), amounts to 88 Of these 43 are endemic species, that s
49 per cent, including the most 1nteresting endemic genus  Elliptosoma,
related to Lonicera. The modest number of 32 species on the Azares, includ-
ing only 7 endemics, that is 22 per cent, is a remarkable contrast mdeed

It scems to me that this staking faunal difference between the Avores
and Madeira cannot be understood without takimg several different factors
into consideration that alone or, more probably, by combined elfect may
offer an explanation.

Conditions of Existence

(1) An unfavourable climate may have prevented more fasadious
species [rom setding and developing on the Azores. Confining the discus-
sion o present climatic conditions, a comparison with Maderra is sllustac-
ed by the diagram in hig. 17, It is evident that the differences 1n tempera-
ture, expressed as monthly average, are ummporant, almost pon-exisung m
the there summer months and not amounung to more than L5 Comany
part of the mmeer. — The precipitavon 13 similarly distributed throagh rhe
year m both island groups, with a marked summer mimimum. buc this s
far more _.:c:.,:_:nc; in Madeira, where July and August are almost com-
pletely dry.

The comparatively met sumumner of the Azotes has a clear influence vn
the [lora amd [auna as emphasized by Frey (1943), among others. Not ouly
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are xerophilous species underrepresented in the Azorean fauna, but the
constant hugh humidity causes a general levelling of alnotic (1 parucular
the microchmauc) conditions, with a pronounced poverry {decreased varia-
tion) of biotopes as last consequence. Ju is quite possible that a species,
though having arnved, mav have fmled o seule on the Avores because of
scarcuty o1 total Tack of its nght habicar, while in Madeira it was able w do so.

I0 N Alrica 15 regarded as probable starung area for most insects reach-
g the Macaronesian islands by over-sea dispersal, it should also be ye-
membered that they would be forms adapted to a sull more «Mediertaneans
chmate than that prevailing in Madeira, which may be close to the limit of
what they are able w0 endure m the way of coceanitys.

(2) Larlier conditions may have been dillerent and unfavourable
m the Azores. The stll very active volcanic processes of the islands may
have been more disastrous 1o flora and fauna than in Madeira. T find chis
explanation plausible though hypothetical. This applies even more to the
tdea that parts of the islands may have been [looded cither by tectonic move-
ments or by a general nise of the sca-level, for instance during the Plei-
stocene glaciations. It should be considered in that connecuon that Pico
(2320 m.) on the Avores 1s higher than Madeira (1950 m.) and also that
Flores, inhabited by the «palaco-endemics, [hghtless Bembudwon derelictim, as
well as by old floral elements, is a comparatively low island (942 m)).

Lam completely ac a loss 10 deade if a lower geological ape could
be responsible for the reduced number of endemites on the Azores At any
rate it does not explam the poor 1epresentation of more wide-spread forms
(24, against 45 in Madeira, among the Carabidae).

Couditions of dispersal.

(3) Madeira 1s in a far more favoured position for receiving over-sea
colonists amony the insects.

Distance. The geopraphical 1solation of the Azores is a clear obstacle
to presumpuve immigrants. The distances to the nearest mainland are: —

Portugal (Cabo da Roca) ca. 1400 k.
Morocco (Cap Cantin) ca. 1500 km.
Portugal (Cabo San Vicente) ca. 800 km.
Morocco (Cap Sim) ca. 6OO km.
W Alrica (Cabo Yubi) ca. 100 km.

Azores (Sio Miguel) — —
» (Santa Maria) —  —
Madeira (Porto Santo) —  —
» (Desertas) — -
Canaries (l'uerteventura) —

Now i persal through the air, with which we are concerned for the
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moment, is not diectly correlated with the distance between the mainland
and the 1sland m quesuon. Companing two islands the chances for 1mm-
gration (leaving aside other factors) oughe o be m reverse proportion to the
square hgure of distance. |

Usig the figures given above and counung the windex of dispersals
[rom Za::,nc to the Madeira-group (600 km ) as 100, we receive the
[ollowing ndices : —

Morocco — Azores, 16 Portugal — Madeira, 50
_,c:cm; — Azrores, 18 Morocco — Madeira, 100
, W. Aflrica — Canaries, 3000.

LCatching arcas. Itis however necessary to consider also the surlace
of the compared islands. This is their approximate «catching areas, in
case the islands are surrounded by high-salinity water, because this exerts
a disastrous desiccating effect upon insects [loaung on the surface of the
sea (Palmen, 1944, p. 154 af). Islands siuated in lakes or surrounded Ly
brackish water, on the other hand, possess a scatching areas widely eace-
eding their own surface, because msects arrived by canemo-hydiochoronss
transport are successfully contributing 1o the stock of immigrans.

In the actual case the wider «catching areas gives some compensation
m favour of the Azores, with a total area of 2340 km.* apaiast 770 km *
for Madeira, that 15, the Azores should possess a three nmes larger wcat-
ching areas than Madewa. According o this the chances of dispersal from
Portugal would be exactly the.same (index 50) for both groups of islands,
but about twice as favourable to Madera (100 against 48) in a direction
from N. Africa: (‘The Canaries are not considered here and m the follo-
wing )

WCatching angles. The discussion so [ar has been implienly based
on the assumption that msects, actively {lying or wind-borne over the sea,
finally drop down and are disunbuted completely at random, on Jand or
mio the sca, This cannot be rrue. An island must be supposed o catch
more air-transported insects than any equal area of the surrounding sea: (a)
because they do no doubt drop down more frequently on the lee-side of
land than anywhere n_mnf-?v because on a more or less calm and hot
day they are absorbed by convecuve currents formed over land (provided
they are not wansported ‘at too high an alutude}!'; () because most Hy-

D) Points () andd (b inervease in imporcoeee witho alidtude and size of the v laad,
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ing insects, 1 moderate wind, are nort moving at random buct able to direct
themselves towards land: that many species are able to distinguish between
land and water already well above the surface, is clear from the regular
wing-borne migration between a dry winter and a wet summer _:.w_::.
for instance 1 many Carabids (Lindroth, 1943 b, p- 125 a. [.; H. Krogerus,
1948, p. 141 a.f). Libellulids, hawk-moths, several Calosomas among Ca.
rabids, cte., are able o force even rather strong winds )

IF Lland as a rule awracts a flying insect more than water. as here em.-
phasized, a successful trausport to a selected island is influenced, besides
‘distance, not by uts size in the first place, but rather by its wcatching angles,

as calculated from the point (or area) from which the dispersal 13 supposed
10 start.

I15° 5 \ 20° ) 10°
\ o |

| 0
VI
P" o !

Fig. 1. The «catching angle» of islands. A & D, single island in differ-
ent exposures; € & D, Archipelago; C, seeming angle, D, angle regarded
as real and caleulated on line of projection, «ps.

In the actual case, comparing the Azores with Madeira, the «catching
angless have been calculated as [ollows: —

From Portugal (Cabo da Roca) towards the Azores 4 50
» »  (Cabo San Viceute) »  the Madeira group 2.50
» N. Alrica (Cap Cantin) »  the Azores |.60
> » (Cap Sim) »  the Madeira group 2.5

1860 Lindroth, Ground-Beetles of the dsores (Coleoptera: Carabidae) 39
Il we use «catching angles instead of «catching areas (cf. above) com-
bined with the square figure of distance for caleulaung an <index of dis-
persal» that seems closer to realities, and sull counting the chances Mo-
rocco - Madeira as 100, the wndices are: —

Muroceo — Avores 10
Portuoal — Azores 33

Portugal —Madeira 50
Morocco — Madeira 100

This calculation, above all, 1s marred by one severe imperfecuion: dis-
_:.:,_.__ does not start from a pomnt but from a continent. It could thus be
supposed that the long African shore-line might have played a greater role
as faunal contributor to these 1slands than the shorter Therian coast not-
withstanding the distance, seatching areas and weatching angles. As the two
island groups in this respect have a siular geographical positon, the me-
thod used may however be justifiable.

The estimated difference could be expressed as follows: if the pre-
sent fauna of the Azores and of Madeira is regarded as the
exclustve result of dispersal through the air (which, indeed,
teis not!), iv could be expecred that Madeira would be in-
habited by between three and four times as many species
as the Azores,

(+1) The direcuon of prevaitling winds and the sea-currents may
have lavoured dispersal to one of the two 1sland groups compared.

The winds have been neglected m the preceding paragraph because
conditions are simtlar around both island groups. The direcnon patuculary
facilitating dispersal [rom the continent is prevailing in summer when these
latitudes are influenced by the N.E. uade (vide e.g. Hann, 1911, p. 122
The Avores are however situated close to the northern himit of the trades
and Madeira has a-better posinon for receiving a transport of mseces dhs
way. I'rey (1943, p. 10) thinks that the reverse antitrade, above the trade,
15 responsible for rransportation of insects and other kinds of «aerial planc-
tons in these lattudes, to which | cannot agree. The mvestigauons of Glick
(1939), to which he refers, show a rapid decrease of air-borne msects above
the 200 wm. level. Persistent winds near the surface, like the trades or
the west-winds of the southern hemisphere, are no doube able 0 produce
longorange dispersal ac least as successfully as are- curtens stamped by he
dangerously low temperatures of high alutudes. And dhis musr be true hirse
of all of organisms adapted 1o the warm regions of the world.

The Adhinne sea currents strtosunding

v ALicwionesan ashinds are
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extremely unfavourable for surface transport of living beings throughout the
year. [t is the so-called Canarien Current, a returning part of the Gulf-
stream systemn directed from the north and northwest. No appreciable diffe-
rence in situation between Madeira and the Azores exists in tlus lespect.

(5) Condhtions of dispersal may have been different 1n the past, during
periods of different distribution of land and water in the Mid-Atlan-
ue, This is the famous Atlinos problem which 1 am not qualified to discuss
(vide abstract of hieerature by Lundblad, 1947). The only remarks 1 am prepared
to make are, (a) that there is no reason to believe that the Avores and
Mademra had a different history as far as possible land-connections are con-
cerned, and (b). that the ccmposition of rthe Macaronesian faunas cannot be
explined by any kind ol continenal drift (in the Wegencrian sense). If
these islands are remnants of a sucure along which the Amencan conti-
nents were joined to the Old World, this situation must have occurred so
long ago that the biological consequences cannot be rtraced. The Avores,
situated farthest west. would be the 1slands expected most o house a bi-
contmental elemenr, but the very few American insect species now pre-

sent on the 1slands are doubtless introductions (Méquignon, 1935; Frey,
1943, p 20)

SUMMARY

ﬂmﬂa dillerent composition of the Carabid fauna of the Azores and of
Madeira, patucularly the pronounced faunal poverty of the first-named
islands, may be explained by the combined effect of climate and chances
of dispersal (distance, prevailing winds, etc.), under the assumption that
conditions similar to those of the present ume have been ruling uring a
sufficiently long period 10 the past An earlier more devastating ellect of
volcanic powers on the Azores may have contributed. The Azorean fauna
in itself, at least as far as Carabid beetles are concerned, does not seem 1o
make the hypothesis of a former land-connection with the other Macarone-~
sian islands or with the adjacent mainland necessary.
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Figs. a-3. Bembidion develiction Alluaud {3 «co-types). (2) Metasternal process
between the middle coxae; (3) penis (clove-oil slide), G = [lagellum, S = stylet,

Figs. 4-5. Prothorax of (q) Bemdidion sclmidti Woll. s, str. («co-types, Madei-
raf (3) . schmidti asoricum n. shsp. (allu-type, Sio Miguel), Punctuation omitted,

Fig. 6 Agouwn aptinvides Tarnier (d «co-types). Penis (clove-oil slide).




Figs. 7-11. Prothorax of Calathus. (7y C. mollis Mrsh. (I, Appledore, N Devon,
Fngl; broader than usual); (8) €. lundbiadi Colas (4 holo-type); (9y C. vicenivorim
Schatzm. (2 holo-type); (10) (. extensicollis Purz. (§, Pico, Brit, Mus.); (11} . simpli-
cicollis Woll, (d «co-types, Canaries, Lanzarote),

Figs. 12-10. Calathus. Penis in side view and apex of right paramere (larger
scaley, (a) dorsal view ol penis apex, - (12) €. woflis Mrsh, (Appledore, N Devon,
Engl; paramere of 2 exxy; (13) C endbludi Colas (Sio Miguel, Brit. Mus; (1) €
vicenteorswm Schatzm, (Santa Maria, Mus, Lundy; (15) C extensicollis Putz, (Pico, Brit
Mus ); (16) C.simplicicollis Wall, tsco-types, Canaries, Lanzarote)




