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ABSTRACT

Trox strandi is a rare species whose taxonomic status has been controversial and so far is only known from
the type-locality, Sidi-bel-Abbes, in northwestern Algeria. However, it has been indicated generically from Libya,
Tunisia and Morocco, but without providing precise locations or additional material. During surveys in southeast-
ern Morocco in recent years, we have found two specimens ascribable to this species in as many other locations
(Tameslemt, in the north foothills of the Eastern High Atlas, and Ksabi, in the upper basin of the Moulouya river),
which are the first accurate records for this country. These stations are located in regions with arid and semi-arid
bioclimate and scarce vegetation cover. Data on the habitat, diagnostic traits and morphological variability of the
species are provided.
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RESUMEN

Primeros registros precisos de Trox strandi Balthasar, 1936 (Coleoptera: Trogidae) en Marruecos
y observaciones sobre su habitat y variabilidad morfolégica

Trox strandi es una especie rara cuyo estatus taxondmico ha sido controvertido y hasta el momento tnica-
mente se conoce de la localidad tipo, Sidi-bel-Abbes, en el noroeste de Argelia. No obstante, ha sido senalada
genéricamente de Libia, Tunez y Marruecos, pero sin que se aporten localidades concretas o material adi-
cional. En el transcurso de diversos muestreos en el sureste de Marruecos durante los ultimos afos, hemos
hallado dos ejemplares atribuibles a esta especie en otras tantas localidades (Tameslemt, en las estribaciones
nororientales del Alto Atlas, y Ksabi, en el tramo alto del rio Muluya), que constituyen los primeros registros
precisos para este pais. Estas localidades se sitian en regiones con bioclima arido y semiarido y escasa
cobertura vegetal. Se aportan datos sobre el habitat, caracteres diagndsticos y variabilidad morfologica de la
especie.
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Trox strandi Balthasar, 1936 was described on
an indeterminate number of specimens from the
Algerian locality of Sidi-bel-Abbés (loc. typ.), and
its author considered it “probably a very rare spe-
cies” (Balthasar, 1936: 453). One syntype (unsexed
specimen; examined by R. Pittino) is preserved in
the National Museum of Prague (Czech Republic)
(Bezdék & Hajek, 2009), which could be the holotype
by monotype (see Zidek, 2013: 17).

Since its description, references to this species are
very scarce and its taxonomic status has been contro-
versial. So, Scholtz (1982) considered it an indepen-
dent species. Pittino (1983) downgraded 7. strandi to
aberration and synonymized with Trox fabricii Reiche,
1853. Baraud (1985) treated it as separate species and
indicated several diagnostic characters, but later rel-
egated it to variety of 7. fabricii (Baraud, 1987, fol-
lowing Pittino’s criteria). At the same time, Pittino
(1985) included 7. strandi as valid species within Trox
hispidus (Pontoppidan, 1763)-group, although without
argumentation. Subsequently, this author resurrected
T. strandi and supported the validity of the species
“based on the study of the type and additional material”
(not mentioned) (Pittino, 2006a: 26; see also Pittino,
2006b; Zidek, 2013; Pittino & Bezdek, 2016). At last,
Pittino (2011) illustrated the aedeagus and proster-
nal apophysis of 7. strandi, and pointed out the dif-
ferential traits between this species and the other two
morphologically closer, 7. fabricii, widely distributed
throughout North Africa, southern Iberian Peninsula,
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Sicily (Italy) and Maltese islands, and Trox cyrenaicus
Pittino, 2011, whose known distribution is restricted
to Benghazi, northeastern Libya (Baraud, 1985, 1992;
Ruiz, 1995; Lopez-Colon, 2000; Pittino, 2006b, 2011;
Pivotti et al., 2011; Pittino & Bezd¢k, 2016).

Pittino (1985), Zidek (2013) and Pittino & Bezdék
(2016) ascribe T. strandi to the subgenus Trox
Fabricius, 1775, but according to Striimpher et al.
(2016) Trox is a monotypic genus, based on available
phylogenetic evidence.

The only known location for T strandi is the type-
locality, in northeastern Algeria (35°12’N-0°38’0,
470 m, Sidi-bel-Abbeés province) (Balthasar, 1936;
Baraud, 1985; Pittino, 2011). However, Pittino
(2006b) and Pittino & Bezdek (2016) cited it, generi-
cally, also from Libya, Tunisia and Morocco, but with-
out providing any precise additional records. No data
about its habitat and ecology are available.

During surveys at several stations in the Oriental
and Fes-Boulemane administrative regions, car-
ried out within the framework of various projects
on the entomological diversity of arid lands from
Eastern Morocco, supported by the Emirates Center
for Wildlife Propagation (ECWP), two specimens
of T. strandi were collected in as many relatively
nearby locations (about 70 km). These are the first
precise records for Moroccan territory and extend the
known distribution range of the species about 450
km to the southwest (Fig. 1). Specimens were identi-
fied according to morphological traits pointed out by
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Fig. 1.— Map showing the known localities of Trox strandi Balthasar, 1936.

Fig. 1.— Mapa con las localidades conocidas de Trox strandi Balthasar, 1936.
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Balthasar (1936), Baraud (1985) and Pittino (2011),
and confirmed with the examination of male genita-
lia. Likewise, 7. strandi specimens were compared
with abundant material of 7. fabricii (the morphologi-
cally closest species) from Morocco and the Iberian
Peninsula (Appendix 1).

Material examined of 7. strandi: MOROCCO: 1 &,
32°49°527N-4°2419”W, 1043 m, Ksabi (province of
Boulemane, Fes-Boulemane administrative Region),
17-VIII-2017, C. Belamime leg. (in col. Emirates
Center for Wildlife Propagation, Missour, Morocco);
1 Q, 32°28°05”N-3°37°41”W, 1750 m, Tameslemt
(province of Boulemane, Fes-Boulemane administra-
tive Region), 25-111-2012, A. Frangois & F. Soldati
leg. (in col. Emirates Center for Wildlife Propagation,
Missour, Morocco).

Tameslemt is found in the north foothills of the
Eastern High Atlas mountain range and Ksabi in
the upper basin of the Moulouya river. The biocli-
mate is semi-arid with cold winters in the first sta-
tion (annual average rainfall: 400-500 mm) and arid
with cold winters in the second (annual average rain-
fall: 100-200 mm), with high continentality in both
of them (see Sauvage, 1963; Le Houérou, 1989). In
the type-locality, the bioclimate is semi-arid with

cold winters (annual average rainfall: 395 mm)
(Le Houérou, 1989).

The location of Tameslemt (Fig. 2) is a loosely
open wood of juniper trees [Juniperus oxycedrus L.
and Juniperus phoenicea L. subsp. turbinata (Guss.)
Nyman], that is characteristic of the cold subunit
of the semi-arid bioclimate (Emberger, 1950), with
a grazed steppe of Macrochloa tenacissima (L.)
Kunth, 1829, Rosmarinus officinalis L., 1753, and
Artemisia L., 1753. The specimen was found below
a stone. At Ksabi, the vegetation around the vil-
lage is also a grazed steppe but mostly covered by
plants of the Chenopodiaceae family. There, near the
Moulouya river, the lower level of the plain is char-
acterised by great formations of Hammada scoparia
(Pomel) Iljin, favoured by very dry conditions or
high grazing pressure (Pujos, 1955; Defaut, 2015).
At this location, the specimen was collected manu-
ally in a compost pile, in the center of the village,
near irrigated fields.

Trox strandi is morphologically similar to 7. fabricii
and both differ mainly in the following characters
(Baraud, 1985; Pittino, 2011; J.L. Ruiz & A. Frangois,
pers. obs.): T. strandi presents subequal tubercles on
both odd and even elytral inter-striae (tubercles on
even inter-striae usually between 1/2-3/4 smaller

Fig. 2.— Habitat of Trox strandi Balthasar, 1936 at Tameslemt (Eastern High Atlas, Morocco).

Fig. 2.— Habitat de Trox strandi Balthasar, 1936 en Tameslemt (Alto Atlas oriental, Marruecos).
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than those on the odd, some even of equal size), little
and equally convex in all inter-striae, sub-rounded;
third inter-stria barely elevated at its base, without
alignment of confluent tubercles, not costiform at this
level; striae almost straight; even costae just wider
than odd and elytral profile uniformly convex dor-
sally in lateral view with the greatest height at about
middle. In contrast, 7. fabricii shows tubercles on odd
elytral costae clearly larger than those on even costae,
usually markedly convex, subovoid and elongated
(however, elytral sculpture of this species is highly
variable); third inter-stria strongly elevated, subcos-
tiform, at its base, with an alignment of confluent
elongated tubercles at this level; striae more sinuous;
even costae distinctly wider than odd and, in general,
dorsal elytral profile basally flat with the greatest
convexity clearly behind middle [this last feature,
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referred by Pittino (2011), is variable and difficult to
weight in some specimens; pers. obs.]. Besides, the
prosternal process is different in both species and the
male genitalia shows slight differences (see Pittino,
2011: p. 378, figs. 7-8, p. 379, figs. 13—16). In addi-
tion, the Moroccan specimens of 7. strandi present
the body tegument matte, even in specimens with-
out almost integumentary wear, while in 7. fabricii
it is clearly brighter; nevertheless, this character and
the morphology of prosternal process are difficult
to evaluate in old specimens, due to the remarkable
wearing because of the strong fossorial activity of
Trox species (Pittino, 2011; pers. obs.). Likewise,
we have observed a high inter- and intrapopulation
variability on the prosternal apophysis morphology
in T fabricii, which leads us to consider with caution
the diagnostic value of this character.

5

Figs. 3—5.— Trox strandi Balthasar, 1936. 3—4. & from Ksabi, Morocco. 3. Habitus in dorsal view. 4. Male genitalia in ventral view.
5. Prosternal process, ¢ from Tameslemt, Morocco. Scale bars: 3 =1 mm, 4 = 0.5 mm, 5 = 0.1 mm.

Figs. 3-5.— Trox strandi Balthasar, 1936. 3—4. & de Ksabi, Morocco. 3. Habito en vision dorsal. 4. Genitalia masculina en vista
ventral. 5. Apdfisis prosternal, ¢ de Tameslemt, Marruecos. Escalas: 3 = 1 mm, 4 = 0.5 mm, 5 = 0.1 mm.
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Fig. 6.— Female genital palpi of: A) Trox strandi Balthasar,
1936 (Tameslemt, Morocco); B) Trox fabricii Reiche, 1853
(Ceuta, Spain, North Africa). Scale: 0.5 mm.

Fig. 6.— Palpos genitales femeninos de: A) Trox strandi
Balthasar, 1936 (Tameslemt, Marruecos); B) Trox fabricii
Reiche, 1853 (Ceuta, Espafia, norte de Africa). Escala:
0.5 mm.

To illustrate the interpopulation variability of the
species, images of the habitus, aedeagus (male) and
prosternal process (female) of the Moroccan speci-
mens are provided (Figs. 3-5). Likewise, the geni-
tal palpi of 7. strandi female, compared with those
of T fabricii, are illustrated (Fig. 6).The length
of the studied exemplars ranges from 9.3 mm (J)
— 8.9 mm (9) (7.5 mm, according to Balthasar, 1936
and Baraud, 1985).

In view of the new Moroccan locations of 7. strandi
and its morphological similarity with 7. fabricii, it
would be interesting to carry out a critical review of
the records of the latter species, at least, from east-
ern Morocco (e.g. Martinez de la Escalera, 1914;
Kocher, 1953, 1958; Pardo Alcaide, 1955; Baraud,
1985; Palmer et al., 1999), in order to delimit the
area of occupancy (sensu [UCN, 2001) of both taxa
in this country.

Acknowledgements

Funding was provided by the Emirates Center for Wildlife
Propagation (ECWP), a project of the International Fund for
Houbara Conservation (IFHC). We are grateful to H.H. Sheikh
Mohammed bin Zayed Al Nahyan, Crown Prince of Abu Dhabi
and Chairman of the IFHC, and H.E. Mohammed Al Bowardi,
Deputy Chairman of the IFHC, for their support. This study
was conducted under the guidance of RENECO for Wildlife
Preservation, a consulting company managing ECWP. We are
thankful to Frédéric Lacroix, Managing Director of RENECO,
and Gwénaélle Levéque, Project Director of RENECO, for their
supervision. We also thank Chafik Belamime, Jérome Dubos and
Fabien Soldati for their help in the sampling, and Grégoire Liénart
for the map.

References

Balthasar, V., 1936. Monographie der Subfam. Trogidae der
palaearktischen Region. Festchrift zum 60. Geburstage
von Professor Dr. Embrik Strand, 1: 407—459.

Baraud, J., 1985. Coléopteres Scarabaeoidea. Faune du
nord de I'Afrique, du Maroc au Sinai. Lechevalier.
Paris. 650 pp.

Baraud, J., 1987 Coléoptéres Scarabacoidea du Nord de
I’Afrique: addenda et corrigenda. Annales de la Societe
entomologique de France (N.S.), 23(4): 351-366.

Baraud, J., 1992. Coléopteres Scarabaeoidea d’ Europe.
Série Faune de France 78. France et régions limitrophes.
Fédération frangaise des Sociétés de Sciences naturelles
et Société linnéenne de Lyon. Lyon. 856 pp.

Bezdek, A. & Hajek, J., 2009. Catalogue of the type speci-
mens of beetles (Coleoptera) deposited in the National
Museum, Prage, Czech Republic. Acta Entomologica
Musei Nationales Pragae, 49(1): 297-332.

Defaut, B., 2015. Nouvelles considérations sur les phytocli-
mats du Maroc. Application au Maroc oriental. Matéri-
aux Orthoptériques et Entomocénotiques, 20: 97-106.

Emberger, L., 1950. Rapport sur les régions arides et semi-
arides d’Afrique du Nord. UNESCO. 12 pp.

IUCN (International Union for Conservation of Nature),
2001. IUCN Red List Categories and Criteria: Version
3.1. TUCN Species Survival Commission. [IUCN, Gland,
Switzerland and Cambridge, UK. 30 pp. Available from
http://oldredlist.iucnredlist.org/technical-documents/
categories-and-criteria/2001-categories-criteria
[accessed 3 October 2018].

Kocher, L., 1953. Localisations nouvelles ou intéressantes
de Coléoptéres marocains. Travaux de [’Institut Scienti-
fique Chérifien, 7: 1-142.

Kocher, L., 1958. Catalogue commenté des Coléoptéres du
Maroc. VII. Lamellicornes. Travaux de [’Institut Scien-
tifique Chérifien (série Zoologie), 16: 1-83.

Le Houérou, H.-N., 1989. Classification écoclimatique des
zones arides (s.1.) de I’Afrique du Nord. Ecologia medi-
terranea, 1(3/4): 95-144, 7 tabs.

Lopez-Colon, J.I., 2000. Familia Trogidae. In: Martin-
Piera, F. & Lopez-Colon, J.I. Coleoptera, Scarabaeoi-
dea I. Fauna Ibérica, Vol. 14. Ramos, M.A. et al. (Eds.).
Museo Nacional de Ciencias Naturales, CSIC. Madrid:
73-93.

Graellsia, 74(2), diciembre 2018, e082 — ISSN-L: 0367-5041 — https://doi.org/10.3989/graellsia.2018.v74.214


https://doi.org/10.3989/graellsia.2018.v74.214
http://oldredlist.iucnredlist.org/technical-documents/categories-and-criteria/2001-categories-criteria
http://oldredlist.iucnredlist.org/technical-documents/categories-and-criteria/2001-categories-criteria

Martinez de la Escalera, M., 1914. Los Coledpteros de
Marruecos. Trabajos del Museo Nacional de Ciencias
Naturales., Serie Zoologica, 11: 1-553.

Palmer, M., Pons, G.X., Alonso-Zarazaga, M.A., Bellés,
X., Ferrer, J. de, Ferrer, J.,Outerelo, R., Petitpierre, E.,
Plata, P., Ruiz, J.L., Sanchez-Ruiz, M., Vazquez, X.A.,
Vives, E. & Vives, J., 1999. Coleopteros de las Islas
Chafarinas (N. Africa): catilogo faunistico e implica-
ciones biogeograficas. Bolleti de la Societat d’Historia
Natural de les Balears, 42: 147-166.

Pardo Alcaide, A., 1955. Contribucion al conocimiento de la
fauna entomoldgica marroqui. VI. Coledpteros del valle
inferior del Uad Muluya. Tamuda, 3(1): 39-74, 1 mapa.

Pittino, R., 1983. Trox (s. str.) granulipennis Fairm. and
allied “taxa”, with two new species from Mediterra-
nean area (Coleoptera Trogidae) (XXV contribution to
the knowledge of Coleoptera Scarabaeoidea). Giornale
Italiano di Entomologia, 1: 265-284.

Pittino, R., 1985. Four new Oriental species of the genus
Trox (s.str.) F. (Coleoptera, Trogidae) (XXIX contribu-
tion to the knowledge of Coleoptera Scarabacoidea).
Giornale Italiano di Entomologia, 2(10): 327-340.

Pittino, R., 2006a. New Acts and Comments, Trogidae. In:
Lobl I. & Smetana A. (Eds.). Catalogue of Palaearc-
tic Coleoptera, Vol. 3: Scarabaeoidea - Scirtoidea
- Dascilloidea - Buprestoidea — Byrrhoidea. Apollo
Books. Stenstrup: 26-28.

Pittino, R., 2006b. Trogidae. In Lobl I. & Smetana A. (Eds.):
Catalogue of Palaearctic Coleoptera, Vol. 3: Scarabae-
oidea - Scirtoidea - Dascilloidea - Buprestoidea — Byr-
rhoidea. Apollo Books. Stenstrup: 79-81.

Pittino, R., 2011. Two new north African species of the
genus Trox Fabricius, 1775 (Coleoptera Trogidae).
Giornale Italiano di Entomologia, 12: 373-380.

Notas / Notes

Pittino, R. & Bezd¢k, A., 2016. Family Trogidac W.S.
MacLeay, 1819.In: 1. Lobl and D. Lobl (Eds.). Catalogue
of Palaearctic Coleoptera, Volume 3. Scarabaeoidea —
Scirtoidea — Dascilloidea — Buprestoidea — Byrrhoidea.
Revised and Updated Edition. Brill, Leiden: 53-58.

Pivotti, 1., Agoglitta, R., Zunino, M., Piattella, E., Dellac-
asa, M., Corallini, C. & Mifsud, D., 2011. The Scara-
baeoidea of the Maltese Islands (Central Mediterranean)
(Coleoptera). Bulletin of the Entomological Society of
Malta, 4: 85-124.

Pujos, A., 1955. Sur un sous-étage de végétation méditer-
ranéen aride froid a chénopodiacées et la présence de
I’étage méditerranéen saharien dans le bassin de la
Moulouya (Maroc). Compte-rendu de 1’Académie des
Sciences, 240: 1010-1012.

Ruiz, J.L., 1995. Los Scarabaeoidea (Coleoptera) coprofa-
gos de la Region de Ceuta. (Norte de Africa). Aproxi-
macion faunistica. In: Transfretana Monografia n° 2.
Estudios sobre el medio natural de Ceuta y su entorno.
Instituto de Estudios Ceuties, Ceuta: 11-114.

Sauvage, C., 1963. Etages bioclimatiques. Atlas du Maroc,
Notices explicatives, planche 6b. Comité de Géographie
du Maroc. Rabat. 44 pp.

Scholtz, C.H., 1982. Catalogue of World Trogidae (Coleop-
tera: Scarabacoidea). Entomology Memoir Department
of Agriculture and Fisheries, Republic of South Africa,
54:1-27.

Striimpher, W.P., Villet, M.H., Sole, C.L. & Scholtz, C.H.,
2016. Overview and revision of the extant genera and
subgenera of Trogidae (Coleoptera: Scarabacoidea).
Insect Systematics & Evolution, 47(1): 53-82. https://
doi.org/10.1163/1876312X-46052133

Zidek, J., 2013. Checklist and bibliography of the Trogidae
(Coleoptera: Scarabacoidea). Insecta Mundi, 0314: 1-38.

Graellsia, 74(2), diciembre 2018, e082 — ISSN-L: 0367-5041 — https://doi.org/10.3989/graellsia.2018.v74.214


https://doi.org/10.3989/graellsia.2018.v74.214
https://doi.org/10.1163/1876312X-46052133
https://doi.org/10.1163/1876312X-46052133

Notas / Notes

Appendix 1.— Material examined of Trox fabricii Reiche, 1853 (total number of studied specimens: 143). The acronyms used are as
follows: ex./exx.: exemplar/exemplars; (JLR): J.L. Ruiz collection (Ceuta, Spain); (ECWP): Emirates Center for Wildlife Propagation

collection (Missour, Morocco).

Apéndice 1.— Material examinado de Trox fabricii Reiche, 1853 (nimero total de especimenes estudiados: 143). Las siglas utiliza-
das son las siguientes: (JLR): coleccion J.L. Ruiz (Ceuta, Espaiia); (ECWP): coleccion del Emirates Center for Wildlife Propagation

(Missour, Marruecos).

MOROCCO (27 exx. examined): 3 exx.: “Yebel Alam-Mulay
Abdeselam, Beni Aros, Rif occ., 38°18’55”N-5°31°17"W,
1203 m, 13-X-1996, J.L. Ruiz leg.” (JLR); 1 ex.: “Central
eléctrica, Tleta-Taghramt, S* del Haus, Fahs Anyera,
35°48°40”N-5°27°32"W, 455 m, 4-X-1998, J.L. Ruiz leg.”
(JLR); 3 exx.: “Tleta-Taghramt, S* del Haus, Fahs Anyera,
35°46°56”N-5°27°55"W, 385 m, 24-111-2002, J.L. Ruiz leg.”
(JLR); 2 exx.: “Yebel Alam-Mulay Abdeselam, Beni Aros, Rif
occ., 38°18°55”N-5°31°18"W, 1205 m, 6-V-2006, J.L. Ruiz
leg.” (JLR); 3 exx.: “Casa Forestal, Asifane, P.N. Talassemtane,
Rif, 35°07°31”N-5°04"13"W, 1370 m, 27-1-2008, J.L. Ruiz
leg.”; 1 ex.: “Yebel Borya-Agnan, Sierra del Haus, Fahs
Anyera, 35°46°09°N-5°26’40"W, 375 m, 23-XI-2008, J.L.
Ruiz leg.” (JLR); 1 ex.: “Cédre Gouraud, Azrou, Moyen Atlas,
33°25’03”’N-5°09°20"W, 1754 m, 8-111-2009, J. Dubos leg.”
(ECWP); 1 ex.: “Lixus, Larache, 35°11°53”°N-6°06’43"W, 19
m, 28-11-2010, M- G*-Paris leg.” (JLR); 1 ex.: “Bou-Hachem,
Beni Aros, Yebala, 35°15°31”°N-5°30°49”W, 1160 m, 21-IV-
2012, J.L. Ruiz leg.” (JLR); 1 ex.: “Ben Karrich, Crrtra. Tetuan-
Chaouen, 35°29°51”N-5°2609"W, 103 m, 12-V-2012, J.L. Ruiz
leg.”; 1 ex.: “Lixus, Larache, 35°11°58°N-6°06’32"W, 50 m,
29-1X-2012, J.L. Ruiz leg.” (JLR); 1 ex.: “El Alwia, S* del Haus,
Fahs Anyera, 35°39°08”’N-5°26’40"W, 574 m, 25-1-2014, J.L.
Ruiz leg.” (JLR); 7 exx.: “El Alwia-Fahs Lamhar, S* del Haus,
Fahs Anyera, 35°39°21°N-5°26°33”W, 581 m, 25-1V-2015, J.L.
Ruiz leg.” (JLR); 1 ex.: “Yebel Tisirhen, Bab Berred, Rif central,
35°01°N-4°56"W, 1500 m, 1-V-2016, J.L. Ruiz leg.” (JLR).

SPAIN (116 exx. examined, 11 exx. from southern Iberian
Peninsula and 105 exx. from Ceuta, North Africa): ANDALUSIA:
CADIZ: 3 exx.: “Laguna de Medina, Jerez de la Frtra. (Cadiz),
36°37°N-6°03’W, 31 m, 4-XII-1982, J. de Ferrer leg.” (JLR); 4
exx.: “Los Barrios, Crrtra. CA-221, 36°11°N-5°33’W, 100 m,
26-1V-1991, J.L. Ruiz leg.” (JLR); 3 exx. (ex. ovo): “La Nava,
Chiclana de la Frtra. (Cadiz), 36°23’N-6°00"W, 80 m, 4-VI-2000,
P. Coello leg.” (JLR); MALAGA: 1 ex.: “El Pinarillo (inmedi-
aciones del area recreativa), Nerja, Sierra Almijara (Malaga),
36°47°58°N-3°50"55"0, 483 m, 4-1-2011, J.L. Ruiz leg.” (JLR).
AUTONOMOUS CITY OF CEUTA (NORTH AFRICA) : 4 exx.:
“Arroyo Calamocarro-Finca Serrano, Ceuta, 35°54’N-5°21"W,
20-85 m, 24-XI1-1991, J.L. Ruiz leg.” (JLR); 12 exx.: idem, 6-1-
1992 (JLR); 2 exx.: idem, 16-111-1992 (JLR); 8 exx.: idem, 3-X-
1992 (JLR); 17 exx.: idem, 22-X11-1992 (JLR); 18 exx.: idem,
26-X11-1992 (JLR); 32 exx.: idem, 20-11-1993 (JLR); 2 exx.:
idem, 8-XI-1993 (JLR); 2 exx.: idem, 28-X1-1993 (JLR); 1 ex.:
“Monte Benzt, Ceuta, 35°54°53°N-5°22°15"W, 37 m, 15-X-
1997, J.L. Ruiz leg.” (JLR); 2 exx.: “Benzi, OBIMASA, Ceuta,
35°54°45°N-5°22°23W, 7-111-2005, J.L. Ruiz leg.” (JLR); 1 ex.:
“Circunvalacion Monte Hacho, Ceuta, 35°53’33”’N-5°1714"W,
80 m, 10-X-2008, J.L. Ruiz leg.” (JLR); 1 ex.: “La Huerta,
Monte Hacho sur, Ceuta, 35°53°31°N-5°17°20"0, 75 m, 16-XI-
2008, J.L. Ruiz leg.” (JLR); 1 ex.: “Castillo del Desnarigado,
Monte Hacho, 35°53’43”’N-5°16"53"0, 35 m, 5-IV-2013, J.L.
Ruiz leg.” (JLR); 2 exx.: “Cuatro Caminos, Mte. Hacho, Ceuta,
35°53’50”°N-5°16"55"W, 74 m, 1-111-2014” (JLR).
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