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Abstract 

Branchipus cortesi, n. sp. (Anostraca, Branchipodidae) is characterized by the broadly enlarged distal 
segments of male antenna 2, and a combination of morphological features concerning thoracic limbs, 
abdominal segments and egg morphology. The species occurs in temporary fresh water bodies in flatlands 
with temperate Mediterranean climate; it is distributed in the south-western part of Spain. Our study 
includes a morphological analysis using optical and scanning electronic microscopes. Questions about 
ecology and distribution of the new species are also discussed. 

Introduction 

Mediterranean countries are rich in anostracean 
species (Cottarelli & Mura, 1983; Alonso, 1985; 
Thiery, 1986; Nourisson & Thiery, 1988). 
Although major diversification occurs apparently 
at generic level, accurate taxonomical studies 
have enabled to distinguish between closely 
related taxa (Thiery, 1986; Thiery & Champeau, 
1988). Up to now, four species of Branchipus had 
been reported from Mediterranean countries : 
B. blanchardi Daday 1908 (Emend. Alonso, 1989) 
from the Alps, B. visnyai Kertesz 1956 from 
Hungary and Italy, B. pasai Cottarelli 1968 from 
North Africa and Italy, and B. schaefferi Fischer 
1834, the most widespread one. 

Materials and methods 

The differential diagnosis compares the new 
species with several populations of Branchipus 
schaefferi and the type populations of B. blan- 

chardi. Material examined: 1) Branchipus cortesi 
n. sp. : 50 males and 25 females from Charca Gris 
(type locality), Almaraz, Caceres, Spain, Februa- 
ry 1987; 2 males and 2 females from Gamonal 
(Toledo); 3 males and 5 females from Grande de 
la Albuera lagoon, Badajoz, April 1979; 50 males 
and 25 females from Coto Dofiana National 
Park, Huelva, Spain, March 1987 (C. Montes & 
M. Bernues leg.); 2) Branchipus schaefferi Fischer 
1834: 20 males and 10 females from La Zaida 
lagoon, Zaragoza, Spain, August 1984; 8 males 
and 5 females from Casbuso lagoon, Majorca, 
Spain, January 1987; 3 males and 11 female from 
Dubovec, South Slovakia, April 1970 (Dr. J. 
Brtek’s collection, no VII/a-2295); 3) Branch&s 
bfanchardi Daday 1908 (Emend. Alonso, 1989): 
120 males and 20 females from Cristol lake (type 
locality), Nevache, Hauts Alpes, France, August 
1987. 

Samples were taken with a 100 pm mesh 
sampling net and fixed with 4% formaline. 
Camera lucida drawings were made with a 
Olympus BH-2 compound microscope provided 
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with phase-contrast optics. A SEM was used for 
photographs; specimens were critical-point dried 
and sputter-coated with gold-palladium. Termi- 
nology follows Linder (1941) and Fryer (1983). 

Branchipus cortesi n. sp. 

Etymology: The ‘terra typica’ of this species is 
Extremadura, the native land of many Spanish 
conquerors. This species is named after Hernan 
Cartes. 

Type locality. Charca Gris, Almaraz, Caceres, 
Spain. It is a shallow, temporary water body with 
a surface area of about 100 m* surrounded by a 
scrub (C&us ladaniferus, Lavandula). The be- 
drock is a quaternary terrace-gravel of the Tajo 
river. Water is poorly mineralized (60 p S cm - ’ of 
conductivity, 0.17 meq l- ’ of total alkalinity, 
3.5 mg I- ’ of Calcium). Water colour is grey and 
turbidity is high, due to suspended clay particles. 
Macrophytic vegetation is scarce, only Ranuncu- 
lus and Isoetes. 

Type series. All the specimens collected in the 
Charca Gris in February 1987. 

Holotype. A mature male 17 mm in length (not 
including cercopods) preserved in 4% formalin 
with glycerol has been deposited in the National 
Museum of Natural Sciences in Madrid; col- 
lection of non-insect invertebrates, catalog num- 
ber 20.4.292. 

Allotype. A mature female 15 mm in length (not 
including cercopods) preserved in 4% formalin 
with glycerol has been deposited in the National 
Museum of Natural Sciences in Madrid; collec- 
tion of non insect invertebrates, catalog number 
20.4.292. 

Paratypes. Five mature males and five mature fe- 
males preserved in 4% formalin with glycerol 
have been deposited in the Museum of National 
Sciences in Madrid; collection of non-insect in- 
vertebrates, catalog number 20.4.292. Five ma- 

ture males and live mature females preserved in 
4 % formalin with glycerol have been deposited in 
the Department of Ecology, Barcelona Universi- 
ty, catalog number E.M.A. P 009. 

Description 

Female 

Length to end of cercopods 8.9-18 mm. Population 
of Coto Dofiana National Park has the smallest 
specimens. Ratio of head and thorax length to 
abdomen and cercopods length about 0.9. Body 
not pigmented. 

Head (Figs. la, 4a). Nuchal organ elliptic. 
Antenna 1 biarticulate with three long sub-ter- 
minal setae and eight aesthetascs (Fig. lb). 
Antenna 2 conical with sharp end; two tufts of 
sensory setae, one proximal and the other sub- 
distal (Fig. la). Labrum (Figs. lc, Id) without 
apical protuberances (Fig. Id), ending in a small 
right angle lamella; spinous pad (SP) sharp. 
Maxilla 1 provided with 28-31 setae and a small 
posterior ventral spine (Figs. le, le’, le”). 
Maxilla 2 (Fig. If) with swollen proximal part 
provided with two soft setae and one small 
spinule; finger-like distal part with long plumose 
seta at tip. 

Thoracic limbs. First then thoracic limbs (Fig. 2a) 
with single praeepipodite without deeply serrated 
margin and an incision at half the height. 
Epipodite with smooth margin. Exopodite elon- 
gated with 7-10 proximal spine-like setae on 
outer margin. Endopodite enlarged in distal part 
with several spine-like setae on proximal inner 
margin (Figs. 2c-21). These setae unequal in 
length, the first proximal one, almost always the 
shorter. Endites 3,4 and 5 with 2,2,1 (endite 5 
may have also 2-3) anterior short setae and 3,2,2, 
long posterior setae (Figs. 2c-21). Anterior spine 
of proximal part of endite 2 almost twice anterior 
spine of endite 1, both with small, rough chitinized 
denticle at the base (Fig. 2a”). About 17-18 setae, 
each 100 pm long, in filtering comb of endite 2. 
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Fig. 1. Brunchipus corfesi n. sp. from Charca Gris (Almaraz, Spain). Female: a, dorsal view of head; b, distal end of antenna 1 
(AE = aesthetascs); c, ventral view of labrum (SP = spinous pad); d, lateral view of labrum; e, maxilla 1; e’, detail of posterior 
ventral spine = PVS, e”, detail of seta of maxilla I; f, maxilla 2 (SS = soft setae); g, lateral view of ovisac; h, ventral view of 

ovisac; i, ventral view of cercopods and telson. 
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Fig. 2. Brunchipus cortesi n. sp. from Charca Gris (Almaraz, Spain). Female: a, fifth thoracic limb (numbers correspond to 
different endites; EN = endopodite; EX = exopodite; EP = epipodite; PE = praeepipodite); b, eleventh thoracic limb; b’, detail 
of endites 2-5 of eleventh thoracic limb; b”, detail of anterior spines of endite 1 of eleventh thoracic limb; b”‘, detail of 
praeepipodite of eleventh thoracic limb; c-m, endites 3,4 and 5, and setae of the proximal part of endopodite of thoracic limbs I 

to XI. Male: n, endites 3,4 and 5, and setae of proximal part of endopodite of first thoracic limb. 
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Last (eleventh) thoracic limb (Figs. 2b, 2b’, 2b”, 
2b”‘. Margin of praeepipodite only serrated on 
distal part and sometimes near the medial 
incision. Epipodite with margin serrated at tip. 
Endites 2,3,4 and 5 of about same size and globu- 
lar. Anterior spine of endite 2 small with a smaller 
seta close to its base. Anterior spines of endite 1 
substituted by small denticles. 

Ovisac (Figs. lg, lh) Short and not expanded 
laterally; ventral-posterior elongation short, ex- 
tending only to middle of thirth abdominal seg- 
ment. Ventral anterior lobe as high as abdominal 
segment, scarcely extending beyond first abdomi- 
nal segment. Number of resting eggs greater in 
larger specimens, as usual with anostraceans. 
Resting eggs (Figs. 4b, 4c) polyhedral with several 
facets (15) delimited by crests; approximate 
diameter 0.25 mm. 

Abdominalsegments smooth. Ventral sensory setae 
on segments 4, 6 and 8; lateral sensory setae on 
segments 3, 5, 7 and 8; dorsal sensory setae only 
on segment 8. 

Cercopods (Fig. li) as long as last three abdominal 
segments plus telson, provided with long setae on 
inner and outer side. 

Male 

Length to end of cercopods 8.7-18 mm. Body not 
pigmented. 

Antenna 1 as in female. Antenna 2 (Figs. 3a-3e, 
4e, 4f). Basal segments of antenna 2 completely 
joined medianly forming the clypeus as typical for 
family Branchipodidae. Anterior chitinous 
outgrowths of clypeus with one pyramidal lobe, 
enlarged on middle; tip of lobes scarcely ex- 
ceeding distal end of clypeus. Two dorsal, soft, 
setulated outgrowths on each side of clypeus; 
proximal ones near the base of frontal appendages 
barely protruding; distal ones more elongated, 
finger-shaped. Frontal appendages consisting of 
two whip-shaped formations arising from dorsal, 

proximal, portion of clypeus as characteristic for 
the genus ; proximal portion broad and com- 
pressed; distal portion with elliptical section and 
small longitudinal keel; tip roughly exceeds 
antenna 2 in length and appears curved ventral- 
ward. Distal segments almost as long as clypeus; 
they appear curved inward in dorsal and ventral 
view, and curved ventralward in lateral view; 
medial part strongly enlarged as in Fig. 3e and in 
the cross-sections (Figs. 3e’, 3e”); distal end with 
two tips, ventral one longer and sharper than 
dorsal one; three small areas provided with small 
papillae, one on ventral tip, and two other on 
anterior ventral lobes of the expansion. 

Thoracic limbs. General structure as in female. 
Endite 5 of first thoracic limb (Fig. 2n) provided 
with l-4 anterior setae. 

Genital organs. Genital segments higher than 
other segments (Fig. 3g, 3h) but not significantly 
broader. Vesicula seminalis not differentiated 
from vas deferens. Basal part of penis joined with 
a medio-ventral pore-like structure (P), with un- 
known function. In inner side of basal part of 
penis a curved spine-like outgrowth is developed. 
Retractile part of penis clearly differentiated from 
basal part and somewhat longer, provided with 
two ventral longitudinal rows of small spines, 
outer row with 16-18 evenly spaced spines, inner 
row with 8-10 irregularly spaced spines (Fig. 3f). 

Abdominal segments (Figs. 3g-3h). Smooth. Sen- 
sory setae distributed as in female. 

Cercopods as long as three last abdominal seg- 
ments plus telson, strongly curved inward; inner 
and distal lateral setae reduced in length (Fig. 3i). 

Geographic distribution and ecology 

There are four localities of Branchipus cortesi in 
Spain, situated in the Tajo (Charca Gris and 
Gamonal), Guadiana (Grande de Albuera 
lagoon) and Guadalquivir (Coto Doiiana) basins. 
All are situated between 10 and 350 m above sea 
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Fig. 3. Branchipus cortesi n. sp. from Charca Gris (Almaraz, Spain). Male: a, dorsal view of antennae 2 DPO = dorsal proximal 
outgrowth, DDO = dorsal distal outgrowth, A0 = anterior chitinous outgrowth; FA = frontal appendage); b, lateral view of 
inner side of right antenna 2; c, ventral view of antennae 2; d, lateral view of outer side of right antenna 2; e, detail of ventral- 
lateral view of second segment of right antenna 2; e’ and e”, cross sections at different levels of the enlarged part of second 
segment of right antenna 2; f, basal and retractile parts of penis (P = pore like structure); g, ventral view of abdominal segments; 

h, lateral view of abdominal segments; i, ventral view of cercopods; j, dorsal view of telson. 



227 

Fig. 4. Bronchipus cortesi n. sp. from Charca Gris (Almaraz, Spain). Female: a, dorsal view of head; b and c, two different views 
of resting eggs. Male: d, basal parts of penis (P = pore-like structure); e, dorsal view of head; f, lateral view of head. 

level in areas with rainfall below 700 mm. The 
water bodies are shallow (< 1 m deep) and 

flooded from December to May. Substrate is 
clayish. Water mineralization is low (Conduc- 
tivity, 60-500 PS ; total alkalinity 0.17-0.40 meq 
1-r; Calcium, 0.04-3.5 mg l- ‘). Aquatic vege- 
tation is scarce, with as most frequent taxa: 
Isoetes (I. setaceum), Marsilea, Callitriche and 
Ranunculus. Populations develop at the beginning 
of inundation when water is turbid by suspended 
clay. 

Fig. 5. Distribution of Brunchipus schaeffen’ Fisher, 1834 and 
B. cortesi n. sp. in the Iberian Peninsula. Shaded area symbo- 
lize the Central and Iberian Systems. o B. schaefferi: 
1, Bamba (Zamora); 2, Villanubla (Valladolid); 3, Puerto de1 
Madero (Soria); 4, La Zaida (Zaragoza); 5, Bellver (Lleida); 
6, Macanes (Barcelona); 7, Molins de Rei (Barcelona); 
8, Tarragona; 9, Valencia. l B. cortesi: 10, Gamonal (Tole- 
do); 11, Almaraz (Caceres); 12, La Albuera (Badajoz); 

13, Dofiana (Huelva). 
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Discussion 

Branchipus cortesi is a well defined species. At first 
glance it seems related with B. blanchardi because 
of the enlargement of the male second antennae; 
however, a detailed morphological analysis shows 
that B. cortesi is closer to B. schaefferi and related 
species (B. pasai and B. visnyai). The characteris- 
tics useful in separating these three species are 
summarized in Table 1. 

The differences between B. cortesi and B. blan- 
chardi (see Alonso, 1989) are the following: 
1) Distal segments of the male second antennae 
more enlarged in B. cortesi, mainly on the outer 
margin; the cross-section along the largest part of 
these segments shows that the thickness is greater 
in the outer margin in B. cortesi and in the middle 
in B. blanchardi, 2) Anterior chitinous outgrowths 
of the clypeus with only one lobe in B. cortesi and 

two lobes in B. blanchardi; such outgrowths are 
shorter in B. cortesi. In the latter species they 
roughly exceed the distal end of the clypeus while 
in B. blanchardi they exceed the distal end of the 
clypeus. 3) Proximal 2-3 setae on inner margin of 
the endopodite of the first ten thoracic limbs long, 
slender and longer than the following setae in 
B. cortesi; in B. blanchardi such setae are short, 
spine-like and shorter than the following setae. 
4) Basal spine (or denticle) on endite 2 of eleventh 
thoracic limb longer in B. cortesi. 5) Male genital 
segments lower in B. cortesi. 6) Male abdominal 
segments smooth in B. cortesi, while these seg- 
ments have two ventral-lateral cuticular 
outgrowths in B. blanchardi. 

B. cortesi cm be differentiated from 
B. schaefferi and related species (see Nourisson & 
Thiery, 1988; Cottarelli, 1968) by several charac- 
ters namely: 1) Distal segments of the male sec- 

Table 1. Major morphological differences between B. schaefferi, B. blanchardi and B. cortesi. 

Character B. schaefiri B. blanchardi B. cortesi 

Male second antenna 
Anterior outgrowths 

Distal segments 

Frontal appendages 

Endopodite of ten first 
thoracic limbs 

Eleventh thoracic 
limb 

Ovisac 

Male abdominal segments 

With one lobe. En- 
larged near base 

With two lobes 

Not enlarged in medial 
part 

Enlarged in medial part 

Tip largely exceeds an- Tip roughly exceeds an- 
tenna 2 in length tenna 2 in length 

2-3 proximal setae on 
inner margin long, 
roughly equal in length 
and longer than follow- 
ing distal ones 

Proximal setae very 
short, spine -like and 
shorter than following 
distal ones 

Margin of epipodite 
and praeepipodite al- 
most entirely serrated 

Margin of epipodite and 
praeepipodite only ser- 
rated on distal part 

Ventral anterior lobe 
extends ventrally until 
middle of second ab- 
dominal segment 

Smooth 

Ventral anterior lobe 
scarcely extends beyond 
first abdominal segment 

With two ventral-lateral 
cuticular outgrowths 

With one lobe. Enlarged on 
middle 

More strongly enlarged on 
medial part 

Tip roughly exceeds antenna 2 
in length 

2-3 proximal setae on inner 
margin long. First one often 
shorter. Approximately of 
same length of following distal 
ones 

Margin of epipodite only ser- 
rated on distal part. Margin 
of praeepipodite serrated on 
distal part and on medial 
incission 

Ventral anterior lobe scarcely 
extends beyond first abdomi- 
nal segment 

Smooth 
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ond antennae strongly wider in B. cortesi. 2) An- 
terior chitinous outgrowths of the clypeus enlarg- 
ed on the middle and have a trapezoid shape; this 
character is shared with B. pasai. In B. schaefferi 
and B. visnyai such outgrowths are longer (their 
tip exceed largely the distal end of the clypeus) 
and cuneiform. 3) Frontal appendages shorter in 
B. cortesi. 4) First proximal seta on the inner mar- 
gin of the endopodite often shorter than the fol- 
lowing one in B. cortesi; in B. schaefferi both two 
setae are roughly equal in length. 5) Margin of the 
epipodite and praeepipodite of the eleventh thora- 
tic limb only serrated on distal part in B. cortesi; 
such margins appear almost entirely serrated in 
B. schaefferi. 6) Ventral anterior lobe of the ovisac 
short in B. cortesi, extending only a little beyond 
the first abdominal segment; in B. schaefferi this 
lobe extends ventrally until the middle of the sec- 
ond abdominal segment. 

Egg morphology is uniform within the genus 
Branchipus and comparisons between species are 
not conclusive. Eggs of B. cortesi seem to be more 
polyhedral than those of the other European 
Branchipus; in this species the edges are well 
marked and straight, defining clear facets; in the 
other species the eggs are more or less spherical 
with surface unevenly wrinkled (see Mura, 1986; 
Mura & Thiery, 1986). 

Only two species of Branchipus have been 
found in Spain: B. schaefferi and B. cortesi. Both 
have a similar autoecology but are allopatric 
(Fig. 5). The boundary of their distribution are the 
Central and Iberian Systems, a east-west ridge 
that separate the Duero and Ebro basins, where 
B. schaefferi occurs, from the Tajo, Guadiana and 
Guadalquivir basins, where B. cortesi has been 
found. As B. schaeffferi, B. cortesi inhabits tempo- 
rary, muddy freshwaters where it coexists with 
a community characteristic of these kinds of 
environments in the Mediterranean steppes 
(Gauthier, 1928; Alonso & Comelles, 1984). Its 
most representative species are Triops cancrzfor- 
mis mauritanicus (Ghigi, 192 l), Mixodiaptomus in- 
crassatus (G.O. Sars, 1903), Metacyclops minutus, 
Hemidiaptomus roubaui (Richard, 1888), Moina 
brachiata Jurine, 1820, Ephemeroporusphintonicus 
Margaritora, 1969 and Chydorus pizzari Alonso, 
1988. 

Biogeography of Iberian peninsula has been 
affected by a weak influence of Pleistocene gla- 
ciations (glaciers only developped in high 
mountains) and the existence of barriers 
(mountains and seas) which impeded north-south 
Pleistocene migrations (Miracle, 1982). Both fac- 
tors allowed the existence of areas in which popu- 
lations were successively isolated. Isolation dur- 
ing the Pleistocene produced differentiation in 
plastic taxa such as the diaptomids, which have a 
characteristic west-east and north-south postgla- 
cial pattern of distribution. Branchiopods are 
more conservative and perhaps their differen- 
tiation is older. Thus, the Iberian endemics should 
be interpreted as Tertiary relics rather than of 
Pleistocene age. The non-glaciated areas could 
have been refuges for species widespread in the 
Tertiary, when aridity was more generalized. 
These species could gone extinct across most of 
their range by the climatic fluctuations of the late 
Tertiary and Pleistocene (Margalef, 1947). This 
hypothesis is supported by the existence of wide 
disjunctions and endemic species. Among the for- 
mer, Branchinecta orientalis is the most illustra- 
tive; this species occurs in one locality in Spain, 
is missing from most of Europe and appears again 
in Hungary. Branchipus cortesi could be an 
example of species with the southwestern part of 
Iberian Peninsula as their last refuge. 
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