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THE GEOGRAPHICAL AND ALTITUDINAL DISTRIBUTION OF THE

POLLEN WASP CERAMIUS HISPANICUS DUSMET, 1909

(HYMENOPTERA, VESPIDAE), ENDEMIC ON THE IBERIAN PENINSULA

V. Mauss (*) & L. Castro (*¥*)

ABSTRACT

Ceramius hispanicus Dusmet appears to be restricted to an area of ca. 21x10* km?
basically in central and north-eastern Spain. The species has been recorded from 32 loca-
lities. The altitudinal distribution ranges from 150 to 1300 m above sea level. C. hispa-
nicus seems to be restricted to the meso- and supramediterranean story of vegetation. It
has been recorded from 13 different vegetation series. The proportion of basophilic
vegetation series of the localities is 65%. Climatic conditions at most of the localities
can be characterised as moderately hot, with a cold period in winter and an annual mean
precipitation of between 300 and 500 mm. The flight period of the imagines correlates
with altitude, lasting from the beginning of May to the end of July.
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RESUMEN

La distribucién geografica y altitudinal de la avispa masarina Ceramius hispanicus
Dusmet, 1909 (Hymenoptera, Vespidae) endémica de la Peninsula Ibérica

Ceramius hispanicus Dusmet tiene aparentemente un area de distribucion de unos
21x10* km?, restringida basicamente al centro y noreste de Espafia. En el presente tra-
bajo se cita la especie de 32 localidades. Su distribucion altitudinal estd comprendida
entre los 150 y los 1300 metros. C. hispanicus parece estar restringido a los pisos bio-
climaticos meso- y supramediterraneo. Se ha registrado su presencia en 13 series de
vegetacion diferentes. El porcentaje de localidades con serie de vegetacion basofila es
del 65 %. Las condiciones climaticas de la mayor parte de las localidades se pueden
caracterizar como moderadamente calidas, con un periodo frio en invierno y una preci-
pitacién media anual de entre 300 y 500 mm. El periodo de vuelo de los imagos esta en
relacion con la altitud, y va desde principios de Mayo a finales de Julio.

Palabras clave: Hymenoptera, Vespidae, Masarinae, biogeografia, habitat, Paleartico.

Introduction

The bionomy of Ceramius hispanicus Dusmet
1909 has recently been investigated in the Sierra de
Albarracin, where a large population exists in the
Barranco de Zorita at an altitude of 1200 m (Mauss
& Miiller, 2000). At this locality, the species inha-
bits an area covered by sparse montane forest
dominated by trees and scrub of different juniper

species. Female wasps collect water from the edge
of little streams or ponds. The water is used to sof-
ten hard soil during excavation of a fossorial nest.
As in other members of the Masarinae, brood cells
are provisioned with pollen. The main pollen sour-
ces for C. hispanicus at Barranco de Zorita are
Helianthemum (Cistaceae), Coris (Primulaceae),
several species of Lamiaceae, and Lotus (Fabaceae)
(Mauss & Miiller, 2000).
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Although activity of males and females of C. his-
panicus can be very high at water sites (cf. Mauss &
Miiller, 2000), surprisingly few records of the spe-
cies have been published. Specimens have only been
recorded from 9 localities in the Spanish provinces
of Barcelona, Cordoba, Cadiz, Madrid, Valencia and
Valladolid (Bischoff, 1933; Ceballos, 1956; Dusmet,
1909, 1935, 1951; Giner-Mari, 1945: 109; Richards,
1962: 107). Therefore the geographical distribution
of C. hispanicus appears to be little known.
Moreover the flight period and the ecological
potency of the species (sensu Schwerdtfeger, 1963:
39) with regard to e.g. altitudinal range, vegetation
and climatic conditions are completely unknown.
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Material and Methods

Seventy-two public collections, including the main
European ones, were questioned about their collec-
tions of species of Ceramius. Some private collectors
were in addition consulted and enquiries were made in
newsletters for hymenopterists. Altogether 261 speci-
mens (225 females and 36 males) of C. hispanicus
were detected including 16 probable paratypes (indi-
cated by identification labels in the handwriting of
Dusmet, collecting date previous to 1908 and from
localities mentioned in the original description; in
addition four of these specimens were labelled as
“cotypes”). All males were genitalized. Specimens
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Fig. 1.— The distribution of Ceramius hispanicus (number of specimens per site not taken into account; localities numbered as

in Tab. 1).

Fig. 1.— Distribucion de Ceramius hispanicus (no se ha tenido en cuenta el numero de ejemplares de cada localidad; las locali-
dades aparecen numeradas como en la Tabla 1; m a.s./. = metros sobre el nivel del mar; story of vegetation = piso bioclimatico).
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were identified with a stereo microscope.
Identification was based on the key by Richards
(1962: 83-85) and comparison with the probable
paratypes (all of the 71 specimens determined as C.
hispanicus by Dusmet had been correctly identified).
All specimens were individually assigned a serial
number (= dbM No.) in the Ceramius database of V.
Mauss (FileMaker Pro™ for Apple Macintosh) and
this was given on the identification label. Label infor-
mation of each specimen was entered into the databa-
se. The following abbreviations are used to identify
public collections in which specimens are located:

AMNH=

BMNH=
ETHZ=

American Museum of Natural History, New York
Natural History Museum, London

Institut fiir Pflanzenwissenschaften ETH-Zentrum
NW, Ziirich

MNMS= Museo Nacional de Ciencias Naturales, Madrid
MZB=  Museu de Zoologia, Barcelona

NHMW= Naturhistorisches Museum Wien
RMNH=National Natuurhistorisch Museum Leiden
ZMAN=Zoologisch Museum Amsterdam.

Private collections are indicated by the surname
of the owner (L. Castro; V. Mauss; J. Schmitz,
Gottingen; D. Schneider, Bonn).

Records were localised using Diccionario geo-
grafico de Espafia (1956-1961), Michelin® Carte
Routi¢re et Touristique 1:400000 Espana (Nos.
443, 444, 445, 446), Ministerio de Defensa (1999),
Nuevo Atlas de Espafia (1961) and indications by
Dusmet (1935). If the altitude of a locality was not
given on the label, it was normally taken from the
Cartografia/Mapa Militar de Espafia 1:50000 (con-
tour lines 20 m), and, in a few cases, the
Cartografia/Mapa Militar de Espafia 1:200000 had
to be used instead (contour lines 100 m). The alti-
tude of localities situated between two contours is
given as the mean of both altitudes. The localities
were classified as belonging to one of the vegeta-
tion series and the phytoclimatic subregions of the
Iberian Peninsula according to the vegetation maps
of Rivas-Martinez (1987). If a locality was situated
close to the border between two vegetation series, it
was classed as belonging to both series but weigh-
ted by a factor of 0.5 each. Story of vegetation, cli-
matic conditions and soil type of each locality were
deduced from the vegetation series or phytoclima-
tic subregions according to Rivas-Martinez (1987)
and Allu¢ Andrade (1987) respectively.

Results

Ceramius hispanicus has been recorded from 32
localities mainly in central and north-eastern Spain
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Fig. 2.— Altitude and story of vegetation of the localities of
Ceramius hispanicus on the Iberian Peninsula (story of vege-
tation reconstructed from coordinates after Rivas-Martinez,
1987, see Tab. 1).

Fig. 2.— Altitudes y pisos bioclimaticos de las localidades de
Ceramius hispanicus de la Peninsula Ibérica (los pisos biocli-
maticos se han deducido a partir de las coordenadas geografi-
cas y segun Rivas-Martinez, 1987, ver Tabla 1).

(Tab. 1, Fig. 1). The species occurs between 150 m
and 1300 m above sea level (Fig. 2) with a median
of 715 m. The localities are exclusively within the
supra- or mesomediterranean story of vegetation
(Fig. 2). Ceramius hispanicus has been recorded
from 13 different vegetation series. Dominant series
are the Bupleuro rigidi-Querceto rotundifoliae sig-
metum, the Junipero thuriferae-Querceto rotundifo-
liae sigmetum and the Junipereto hemisphaerico-
thuriferae sigmetum (Fig. 3a). Sixty-five % of the
localities are situated in basophilic vegetation series
(Fig. 3a), and more than 75% of the inhabited vege-
tation series are associated with Quercus rotundifo-
lia Lam. (cf. Rivas-Martinez, 1987). Following the
concept of Allué Andrade (1987), the prevailing
phytoclimatic conditions at 90% of the localities can
be characterised as typical mediterranean, modera-
tely hot and with a cold period in winter (Fig. 3b).
At only three localities is mean annual precipitation
above 650 mm; at two of these, subhumid medite-
rranean climate exists. Two single specimens have
been recorded from areas with a subarid climate in
the Ebro depression and the Baetic mountains. The
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Table 1.— Records of Ceramius hispanicus from the Iberian Peninsula, ordered after Spanish provinces (altitudes in parenthesis were
reconstructed from coordinates; phytoclimate and vegetation were reconstructed from coordinates after Rivas-Martinez, 1987).

Tabla 1.— Citas de Ceramius hispanicus en la Peninsula Ibérica, ordenadas por provincias (las altitudes que se dan entre parén-
tesis se han calculado a partir de las coordenadas geograficas; los datos fitoclimaticos y de vegetacion se han deducido segin
dichas coordenadas y de acuerdo con Rivas-Martinez, 1987).

Andalucia, Prov. Cérdoba

1. N 38°18’W 05°16’ (UTM: 30S UHO0142); Pefarroya-Pueblonuevo; (550 m); phytoclimate IV,; vegetation Hc/24 c:
27.05.1925 19 (dbM No. 1145), leg. Seyrig, coll. MNMS

Andalucia, Prov. Granada

2. N 37°03’' W 03°55’ (UTM: 30S VG1800); Cacin; (710 m); phytoclimate IV(lll) - IV, ; vegetation Ge/24a - Hc/24e:
28.05.1983 19 (dbM No. 2224), leg. H. Teunissen, ZMAN

Aragén. Prov. Huesca
3. N 41°30' W 00°04’ (UTM: 31T BF5592 & 31T BF5591); Candasnos: Rio Valcuerna; 150-160 m; phytoclimate IV, ; vegetation Hd/29:
24.05.1996 69 @ (dbM No. 823, 824, 825, 826, 827, 828), leg. et coll. L. Castro
25.05.1996 299 (dbM No. 829, 830), leg. et coll. L. Castro
Aragén. Prov. Teruel
4. N 40°19.063' W 01°07.073' (UTM: 30T XK6164); 1 km South of Teruel; Rambla de Valdelobos; 800 m; phytoclimate IV,; vegetation Gd/19¢c - Ge/22a:

10.06.1999 799 (dbM No. 1786, 1787, 1788, 1789, 1790, 1791, 1792), leg. et coll. D. Schneider
23.06.1998 3629 (dbM No. 1380, 1381, 1382, 1383, 1384, 1385, 1386, 1387, 1388, 1389, 1390, 1391, 1392, 1393, 1394, 1395, 1396, 1397, 1398,
1453, 1454, 1455, 1456, 1457, 1458, 1459, 1460, 1461, 1462, 1463, 1464, 1465, 1466, 1467, 1468, 1469), leg. et coll. V. Mauss
299 (dbM No. 1376, 1377), leg. V. Mauss, coll. Schmitz
50'd (dbM No. 1399, 1400, 1401, 1402, 1403), leg. et coll. V. Mauss
25.06.1980 19 (dbM No. 359), leg. et coll. L. Castro
5. N 40°39'W 01°14’ (UTM: 30T XL4802); Aguatén: Pico de la Pedriza; 1160 m; phytoclimate 1V,; vegetation Gd/19c - Ge/22a:
20.06.1997 3QQ (dbM No. 835, 836, 837), leg. L. Castro, coll. Mauss
19 (dbM No. 834), leg. L. Castro, coll. Mauss
6. N 40°25'W 01°26’ (UTM: 30T XK3275); Albarracin; (1175 m); phytoclimate 1V; vegetation Gc/15b:
22-30.06.1924 309 (dbM No. 795, 796, 797), leg. Zerny, NHMW
7. N 40°27°W01°25’ (UTM: 30T XK3380); Albarracin: Mas de Toyuela; 1155 m; phytoclimate IV/IV,; vegetation Gc/15b:
23.06.1996 19 (dbM No. 573), leg. L. Castro, coll. Mauss
8. N 40°27.334 W 01°26.402" (UTM: 30T XK3279); ca. 6 km N of Albarracin, Barranco de Zorita on the NE slope of the Vallejo Largo; 1238 m; phytoclimate 1V;; vegetation
Gce/15b:
19.06.1998 490 (dbM No. 1421, 1430, 1432, 1475), leg. et coll. V. Mauss
2d'd (dbM No. 1418, 1437), leg. et coll. V. Mauss
20.06.1998 19Q (dbM No. 1424), leg. et coll. V. Mauss
30 d (dbM No. 1435, 1441, 1442), leg. et coll. V. Mauss
22.06.1998 493 (dbM No. 1426, 1427, 1428, 1476), leg. et coll. V. Mauss
23.06.1996 52Q (dbM No. 591, 592, 593, 594, 595), leg. L. Castro, coll. Mauss
20F (dbM No. 589, 590), leg. L. Castro, coll. Mauss
26.06.1998 499 (dbM No. 1419, 1422, 1431, 1438), leg. et coll. V. Mauss
9. N 40°33'W 01°02" (UTM: 30T XK6793); Alfambra: Barranco Altaban; (1050 m); phytoclimate 1V; vegetation Ge/22a:
06.06.1999 19 (dbM No. 1796), leg. et coll. D. Schneider
1d (dbM No. 1797), leg. et coll. D. Schneider
10. N 40°35.941 W 01°25.91" (UTM: 30T XK3395); Almohaja; 1183m; phytoclimate 1V; vegetation Ge/22a:
13.06.1997 2Q@Q (dbM No. 831, 832), leg. L. Castro, coll. Mauss
1 (dbM No. 833), leg. L. Castro, coll. Mauss
15.06.1999 2Q¢Q (dbM No. 1793, 1794), leg. et coll. D. Schneider
11. N 40°07.265 W 00°41.37’ (UTM: 30T XK9744); Collado Royo y Poviles; 865m; phytoclimate 1V,; vegetation Hc/22b:
28.05.1999 19 (dbM No. 1795), leg. et coll. D. Schneider
12. N 41°13' W 00°23’ (UTM: 30T YL1966); Jatiel; 195 m; phytoclimate IV(VII); vegetation Hd/29:
09.06.1996 19 (dbM No. 816) leg. et coll. L. Castro
13. N 40°19°W 01°08’ (UTM: 30T XK5863); Villaspesa: Rambla Barrachina; 875m; phytoclimate 1V,; vegetation Gd/19c - Ge/22a:
10.06.1999 299 (dbM No. 1798, 1799), leg. et coll. D. Schneider
14. N 40°19’W 01°06’ (UTM: 30T XK6165); Teruel: Rambla Franquia; 910-925 m; phytoclimate IV,; vegetation Gd/19¢ - Ge/22a:
05.07.1977 2QQ (dbM No. 354, 355), leg. et coll. L. Castro
13.07.1977 19 (dbM No. 356), leg. et coll. L. Castro
15. N 40°22' W 01°03’ (UTM: 30T XK6569); Valdecebro; 1000 m; phytoclimate 1V,; vegetation Ge/22a:
09.06.1999 132 @ (dbM No. 1763, 1764, 1765, 1766, 1767, 1768, 1769, 1770, 1771, 1772, 1773, 1774, 1775), leg. et coll. D.Schneider
19.06.1999 8QQ (dbM No. 1776, 1777, 1778, 1779, 1780, 1781, 1782, 1783), leg. et coll. D. Schneider
20d (dbM No. 1784, 1785), leg. et coll. D. Schneider
21.06.1998 4909 (dbM No. 1478, 1479, 1480, 1481), leg. L. Castro, coll. Mauss
26.06.1998 299 (dbM No. 1369, 1370), leg. L. Castro, coll. Mauss
16. N 40°13.338’ W 01°09.829’ (UTM: 30T XK5654); Villel: Mas de Cajero; 840 m; phytoclimate IV,; vegetation Gd/19¢ - Ge/22a:
10.06.1999 399 (dbM No. 1800, 1801, 1802, ), leg. et coll. D. Schneider
12.06.1999 19 (dbM No. 1803), leg. et coll. D. Schneider
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Castilla - La Mancha, Prov. Toledo

17. N 39°43’ W 03°19’ (UTM: 30S VK7005); Lillo; 690 m; phytoclimate 1V, ; vegetation Hc/22b:

02.06.1996

1Q (dbM No. 817, 818, 819, 820, 821), leg. et coll. L. Castro
14 (dbM No. 822), leg. et coll. L. Castro

18. N 39°52" W 04°02’ (UTM: 30S VK1113); Toledo; (530 m); phytoclimate IV, ; vegetation Hc/22b - He/24c:

09.-10.06.1968

14 (dbM No. 358), leg. PMF Verhoeff, RMNH

Castilla y Ledn, Prov. Valladolid
19. N 41°42' W 04°19’ (UTM: 30T UM9017); Jaramiel (= Los Jaramieles); (850 m); phytoclimate IV,; vegetation Gd/19b:

no date
06.07.1910

21.07.1905

Catalufa, Prov. Barcelona

20.

21.

N 41°49’ E 02°13’ (UTM:
16.06.1934
18.06.1929
03.07.1933
04.07.1933
06.07.1933
16.07.1934
17.07.1934

N 41°49’ E 02°20" (UTM:
29.06.1939

Madrid

22.

28.

24.

25.

26.

27.

28.

29.

30.

31.

32.

N 40°02’ W 03°37’ (UTM:

20.05.1910

N 40°07’ W 03°20" (UTM:

01.06.1996

N 40°34’ W 04°08’ (UTM:

24.06.1941

N 40°31’ W 03°47’ (UTM:

08.05.1920

N 40°25’ W 03°43’ (UTM:

no date

09.06.1919
16.06.1912

N 40°25’ W 03°45’ (UTM:

no date

N 40°21’ W 03°32' (UTM:

no date

06.1890
06.1904
06.1908
10.06.1915
16.06.1914
19.06.1904
07.1904
25.07.1906

N 40°30’ W 03°30" (UTM:

no date
17.05.1924

N 40°22’ W 03°31" (UTM:

no date

N 40°20’ W 03°30" (UTM:

21.05.1927
25.05.1926

N 40°22’ W 03°33’ (UTM:

05.06.1993

19 (dbM No. 353), leg. Dusmet, RMNH

1Q (dbM No. 798), leg. Dusmet, NHMW

390 (dbM No. 884, 885, 898), leg. Dusmet, ETHZ

469 ? (dbM No. 1128, 1129, 1130, 1131, 1132, 1133, 1135, 1136, 1137, 1138, 1251, 1620, 1621, 1622, 1623, 1624, 1625, 1626, 1627,
1628, 1629, 1630, 1631, 1632, 1633, 1634, 1635, 1636, 1637, 1638, 1639, 1640, 1641, 1642, 1643, 1644, 1645, 1646, 1647, 1648,
1649, 1650, 1651, 1652, 1653, 1654), leg. Dusmet, MNMS

299 (dbM No. 1665, 1666) leg. Dusmet, AMNH

429 (dbM No. 1756, 1757, 1758, 1759), leg. Dusmet, MZB

19Q (dbM No. 1134), leg. Dusmet, MNMS

19 (dbM No. 1755), leg. Dusmet, MZB

31T DG3429); Balenya; (590 m); phytoclimate IV(VI); vegetation Ge/21a - Hc/21b:

1Q (dbM No. 1747), leg. Vilarrubia, MZB
19 (dbM No. 1749), leg. Vilarrubia, MZB
19 (dbM No. 1745), leg. Vilarrubia, MZB
1Q (dbM No. 1746), leg. Vilarrubia, MZB
3909 (dbM No. 1751, 1752, 1753), leg. Vilarrubia, MZB
19 (dbM No. 1750), leg. Vilarrubia, MZB
19 (dbM No. 1748), leg. Vilarrubia, MZB

31T DG4429); Montseny; Camino del Brull a Collformic.; (992,5 m); phytoclimate IV(VI); vegetation Ge/21a:
1Q (dbM No. 1754), leg. A. Vilarrubia, MZB

30T VK4731); Aranjuez; (500 m); phytoclimate 1V; vegetation Hc/22b:
19 (dbM No. 1143), leg. G. Mercet, MNMS

30T VK7240); Belmonte de Tajo: Fuente de los Perales; 720 m; phytoclimate 1V,; vegetation Gd/19b:
1Q (dbM No. 809), leg. et coll. L. Castro

30T VKO0491); El Escorial; (920 m); phytoclimate 1V; vegetation Gb/18a:
19 (dbM No. 1151), leg. J. Dusmet, MNMS

30T VK3385); El Pardo; (620 m); phytoclimate 1V,; vegetation Ge/24ab:
622 (dbM No. 1147, 1148, 1149, 1150, 1655, 1656), leg. Dusmet, MNMS
19 (dbM No. 1762), leg. Dusmet, MZB

30T VK3974); Madrid; (650 m); phytoclimate 1V,; vegetation Hc/22b:

2d9'd (dbM No. 1163, 1657), leg. Dusmet, MNMS
19 (dbM No. 1164), leg. A. Sanz, MNMS

14 (dbM No. 1166), leg. Dusmet, MNMS

19Q (dbM No. 1144), leg. G. Mercet, MNMS

30T VK3674); Madrid, Casa de Campo; (640 m); phytoclimate IV,; vegetation Hc/22b:
19 (dbM No. 1658), leg. Dusmet, MNMS

30T VK5467); Montarco (= near Rivas-Vaciamadrid); (620 m); phytoclimate 1V,; vegetation Hc/22b:

19 (dbM No. 1153), leg. Mercet, MNMS

20 (dbM No. 1161, 1167, 1661), leg. Escalera, MNMS

1d (dbM No. 1689), BMNH coll. E. Saunders

19 (dbM No. 794), leg. Arias, NHMW

19 (dbM No. 1155, 1156, 1157, 1158, 1159, 1663, 1664, ), leg. Arias, MNMS
1Q (dbM No. 1660), leg. Arias, MNMS

1 (dbM No. 1165), leg. Mercet, MNMS

19" (dbM No. 1761), leg. Dusmet, MZB

19 (dbM No. 1688), leg. G. Mercet, BMNH coll. E. Saunders
19 (dbM No. 1662), leg. Arias, MNMS

19 (dbM No. 1154), MNMS

30T VK5584); Paracuellos de Jarama; (690 m); phytoclimate IV.; vegetation Hc/22b:
1 (dbM No. 1160), leg. J. Dusmet, MNMS
1d (dbM No. 1162), leg. Dusmet, MNMS

30T VK5670); Rivas de Jarama; (620 m); phytoclimate IV; vegetation Hc/22b:
19 (dbM No. 1139, 1140, 1141), MNMS

30T VK5764); Vaciamadrid (= Rivas-Vaciamadrid); (535 m); phytoclimate 1V,; vegetation Hc/22b:
19 (dbM No. 1760), leg. Dusmet, MZB
19 (dbM No. 1142, 1152), leg. Dusmet, MNMS

30T VK5269); Vallecas: La Fortuna; 620 m; phytoclimate IV,; vegetation Hc/22b:
19 (dbM No. 357), leg. L. Castro, coll. Castro
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Fig. 3.— a: Proportion of vegetation series of the localities of Ceramius hispanicus and basophilism or acidophilism of the series
(after Rivas-Martinez, 1987: 15b Junipereto phoeniceo-thuriferae sigmetum; 18a Luzulo forsteri-Querceto pyrenaica sigmetum;
19b Cephalantero longifoliae-Querceto fagineae sigmetum; 19¢ Violo willkommi-Querceto fagineae sigmetum; 21a Asplenio
onopteridi-Querceto ilicis sigmetum; 21b Viburno tini-Querceto rotundifoliae sigmetum; 22a Junipero thuriferae-Querceto rotun-
difoliae sigmetum; 22b Bupleuro rigidi-Querceto rotundifoliae sigmetum; 24a Junipero oxycedri-Querceto rotundifoliae sigme-
tum; 24b Genisto hystricis-Querceto rotundifoliae sigmetum; 24c Pyro bourgaeanae-Querceto rotundifoliae sigmetum; 24e
Paeonio coriaceae-Querceto rotundifoliae sigmetum; 29 Rhamno lycioidis-Querceto cocciferae sigmetum) b: Proportion of phy-
toclimatic subregions (after Allué Andrade, 1987: IV(IlIl) Mediterranean, subarid, hot, with very dry summers; IV(VII)
Mediterranean, subarid, moderately hot; IV, Mediterranean, typical, hot, less dry, with warm winters; IV, Mediterranean, typical,
moderately hot, dry, with cold winters; IV, Mediterranean, typical, moderately hot, less dry; IV(VI) Mediterranean, subhumid,
with Central European tendencies) and mean annual precipitation of the localities of C. hispanicus.

Fig. 3.— a: Presencia relativa de las series de vegetacion en las localidades de Ceramius hispanicus y caracter baséfilo o acido-
filo de las series (segun Rivas-Martinez, 1987: [...] ). b: Caracterizacion fitoclimatica (segun Allué Andrade, 1987: IV(I11l) medi-
terrdneo, subdrido, calido, estios muy secos; IV(VII) mediterrdneo, subarido, moderadamente célido; IV, mediterrdneo, genuino,
calido, menos seco, inviernos calidos; IV, mediterrdaneo, genuino, moderadamente calido, seco, inviernos frescos, IV, mediterra-
neo, genuino, moderadamente calido, menos seco; IV(VI) mediterraneo, subhumedo, de tendencia centroeuropea) y precipitacion
media anual de las localidades de C. hispanicus.

flight period of the collected imagines is related to
altitude i.e. records from higher altitudes have been
made generally later in the season (Fig. 4). The acti-
vity of the imagines starts in the first decade of May.
Males are only collected up to the end of June while
females are active until the end of July (Fig. 5).

Discussion

The frequency with which C. hispanicus has
been recorded varies considerably within the
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Iberian Peninsula, as indicated by the accumulation
of records in the vicinity of Madrid and Teruel, the
places of residence of two important Spanish
collectors (J.M. Dusmet and L. Castro). Therefore
care is required in the interpretation of the data.
Nevertheless, the data set probably contains most
of the material ever collected and therefore repre-
sents present knowledge about the pattern of distri-
bution of the species.

Ceramius hispanicus occurs only in the
Mediterranean region of the Iberian Peninsula. In
this respect it corresponds to the Afrotropical spe-
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Fig. 4.— Collecting date in relation to altitude for Ceramius hispanicus on the Iberian Peninsula differentiated for story of vege-
tation and gender (extended collecting times of maximally 8 days given as their median).

Fig. 4— Fechas de recoleccion, en relacion con la altitud, de Ceramius hispanicus en la Peninsula Ibérica, segiin pisos bioclimaticos
y sexo de los ejemplares (cuando la etiqueta del ejemplar da un periodo [maximo, 8 dias] en lugar de una fecha concreta, se ha opera-
do con la fecha central del periodo; Altitude = altitud; date of collection = fecha de recogida; females = hembras; males = machos).

cies of Ceramius, all of which are also restricted to
mediterranean-type  climate (Gess, 1992).
Ceramius hispanicus has only been recorded from
the meso- and supramediterranean story of vegeta-
tion. The absence of the species from the hotter and
more arid thermomediterranean parts of the Iberian
Peninsula is probably not the result of missing data,
since there are several records of other species of
Ceramius from these region (cf. Bliithgen, 1952,
1953, 1956; Dusmet, 1951; Giner-Mari, 1945: 108-
109; Richards, 1962: 92, 1963; Mauss, unpubl.;
Schneider, com. pers. 2000). A single published
record from this climatic region (Bischoff, 1933) is
doubtful since circumstancial evidence suggests
that it was misidentified (unfortunately the speci-
men could not be found in the Lindberg collection
of the Zoological Museum of the University of
Helsinki; A. Anders, in lit 2000).

The range of distribution of C. hispanicus can
be estimated to be 21x10* km?. This is within the
size of ranges of other Afrotropical and Palaearctic
species of Ceramius, which have a relatively
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narrow range (areas of 26 species ranging from
0.1x10* to 22x10* km?, estimated after Gess, 1992,
1999 and Mauss, 1998, 1999). In the Afrotropical
region, the degree of endemism of the markedly
oligolectic species of Ceramius seems to be corre-
lated with their plant association (Gess, 1996: 25,
41). Species associated with Aizoaceae are more
widely distributed than those associated with
Asteraceae and Papilionaceae (Gess, 1996: 25). In
contrast, C. hispanicus is markedly polylectic
(Mauss & Miiller, 2000) and it can be assumed that
the distribution of potential pollen sources does not
limit the species in its distribution. Therefore abio-
tic and historical factors are probably of greater
importance. This assumption has to be qualified by
stating that the tendency of C. hispanicus to occur
more often in basophilic vegetation series may be
influenced by the prevalence of flowers of
Helianthemum spec. (Cistaceae) in these habitats.
Helianthemum was identified as the major pollen
source of C. hispanicus in the Sierra de Albarracin
(Mauss & Miiller, 2000).
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Fig. 5.— Phenology of males and females of Ceramius hispa-
nicus on the Iberian Peninsula.

Fig. 5.— Fenologia de los machos y hembras de Ceramius his-
panicus en la Peninsula Ibérica (Date of collection = fecha de
recogida; female = hembra; male = macho).

Localities of C. hispanicus are characterised by
supra- to mesomediterranean temperatures, that is,
mean annual temperatures are between 8°C and
17°C, the mean minimum temperature of the col-
dest month ranges from -4°C to 4°C, and the mean
maximum temperature of the coldest month is bet-
ween 2°C and 14°C (cf. Rivas-Martinez, 1987).
Mean annual precipitation is generally between 300
and 500 mm with a dry summer period (cf. Allué¢
Andrade, 1987). Assuming the species to have exis-
ted on the Iberian Peninsula during the last period
of glaciation, it can be postulated that similar envi-
ronmental conditions should have existed in the
glacial refuge of the species. Such conditions may
have been present in the south-western coastal low-
lands of the Peninsula (cf. Grichuk, 1992; cf.
Velichko & Isayera, 1992), where a glacial refuge
of evergreen Quercus is presumed to have existed
(Huntley & Birks, 1983: 628; cf. Beaulieu et al.,
1994). During the mid Holocene (about 5000-6000
yr. BP) summer temperatures were distinctly lower
and precipitation was higher than today (Cheddadi
et al., 1997). The increase in temperature and

(c) Sociedad de Amigos del Museo

Nacional de Ciencias Naturales y

Consejo Superior de Investigaciones Cientificas
Licencia Creative Commons 3.0 Espafia (by-nc)

MAUSS, V. and CASTRO, L.

decrease in precipitation during the last 5000 years
(cf. Cheddadi et al., 1997, Prentice et al., 1998)
possibly caused the species to shift its hypothesised
original distribution range in a northern direction
towards the higher lying ground where it is found
today. The current distribution of C. hispanicus is
probably limited to the north-west by the increa-
singly atlantic climate.

Ceramius hispanicus has a comparatively small
area of distribution being restricted to central and
eastern parts of the Iberian Peninsula. Therefore the
species is in principle at a relatively high risk of
extinction and should be included in conservation
programmes. At present C. hispanicus does not
seem to be endangered since about 50% of the loca-
lities and specimens were recorded during the last
10 years and recently studied populations were
large (cf. Mauss & Miiller, 2000).
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