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A new species of ghost shrimp
(Decapoda, Thalassinidea, Callianassidae) from the

Late Cretaceous (Cenomanian) of Agadir (W Morocco)

Abstract – We report Neocallichirus agadirensis n. sp. (Decapoda, Thalassinidea, Callianassidae) 
from the Late Cretaceous (Cenomanian) of Agadir (W Morocco). This species has been described 
based upon four specimens that preserve ischium, merus, carpus, propodus, and dactylus of the great 
cheliped. The new species represents the first report of Neocallichirus in Africa and the oldest species 
known to date belonging to this genus.
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Riassunto – Una nuova specie di talassinide (Decapoda, Thalassinidea, Callianassidae) del Creta-
cico superiore (Cenomaniano) di Agadir (Marocco occidentale).

Viene descritto ed illustrato Neocallichirus agadirensis n. sp. (Decapoda, Thalassinidea, Callianas-
sidae) del Cretaceo superiore (Cenomaniano) di Agadir (Marocco occidentale). Questa specie è stata 
studiata sulle caratteristiche di quattro esemplari che conservano ischium, merus, carpus, propodus and 
dactylus del maggiore chelipede. Neocallichirus agadirensis n. sp. rappresenta la prima segnalazione 
di questo genere per il continente africano e la più antica specie finora attribuita a questo genere.

Parola chiave: Crustacea, Decapoda, Thalassinidea, Cretaceo superiore, Marocco.

Introduction and geological setting
The Cretaceous layers, located N-NE of Agadir on the Atlantic coast of W 

Morocco, are comprised of a thick and deep sequence of compact limestones exten-
ding N to S reaching the alluvial plane of the Oued Sous. These layers are delimited 
to the W by a high cliff directly on the Atlantic coast, while to the E they are in con-
tact with the Jurassic secondary plateau (Geological Map 1:500.000 of Geological 
Service of Morocco, Rabat).
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The studied specimens were discovered in a Cretaceous marine outcrop located 
NE of Agadir (W Morocco), along the road leading to Imouzar, close to the locality 
of Tisoli (Agadir Region) (Tahiri pers. comm., 2008).

The rare decapod crustaceans, usually poorly preserved, were discovered 
within a lens of grey argillaceous marls, deposited on a series of compact fos-
siliferous limestones containing a rich assemblage of regular echinoderms, among 
them Dorocidaris taouzensis Lambert 1933, ascribed to the Cenomanian (Late 
Cretaceous). Without radiometric, sedimentologic, and biostratigraphic data, we 
assign with reservation the decapod crustaceans to the Cenomanian.

Previous reports of Cretaceous decapods from Morocco
The previous records of decapods from the Late Cretaceous of Morocco are 

scarce. Secrétan (1961) reported titanocarcinus meridionalis (Tumidocarcinidae 
Schweitzer, 2005) from the Upper Cretaceous; at present this species cannot be 
retained in this genus (Schweitzer et al., 2007). Ettachfini & Andreu (2004) repor-
ted the presence of “pinces de crabes” respectively from the Cenomanian of the 
Akrabou-coupe de Ziz formation (C1 unit), and from the late Cenomanian of the 
coupe de Goulmina (C2 unit – upper part), both located in the Errachidia region, 
in the SE of Morocco. Before these reports, Dutheil (1999) noted the presence of 
decapod crustaceans in the faunal assemblage of a locality “close to Gara Sbaa”, 
in the upper part of the Kem Kem beds, also located in the southeastern area, and 
Cenomanian in age. Garassino et al. (2006) described Cretapenaeus berberus, a 
freshwater decapod crustacean, based upon specimens gathered by Dutheil from 
this locality. Later, Guinot et al. (2008) and Garassino et al. (2008) reported a 
rich assemblage of macrurans, brachyurans, and anomurans from a new locality, 
discovered in Cenomanian-Turonian limestones (Sereno et al., 1996) at the top of 
Gara Sbaa escarpment, located in SE Morocco, along the Hamada des Kem Kem, 
close to the Algerian border. These reports increased the knowledge of the Morocco 
decapod crustaceans from the Late Cretaceous, as follows: Cretapenaeus berberus 
Garassino, Pasini & Dutheil, 2006 (Penaeidae Rafinesque, 1815), Glyphea gara-
sbaaensis Garassino, De Angeli & Pasini, 2007 (Glypheidae Zittel, 1885), Coraz-
zatocarcinus cfr. C. hadjoulae (Roger, 1946) (Necrocarcinidae Förster, 1968), 
telamonocarcinus cfr. t. gambalatus Larghi, 2004 (Dorippidae MacLeay, 1838), 
Galathea sahariana Garassino, De Angeli & Pasini, 2008, paragalathea africana 
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Fig. 1 – Geographic map of the fossiliferous locality. / Cartina geografica della località fossilifera.
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Garassino, De Angeli & Pasini, 2008, and Cretagalathea exigua Garassino, De 
Angeli & Pasini 2008 (Galatheidae Samouelle, 1819). Finally, some specimens of 
eubrachyurans not showing strict correlations with any crabs known to date, have 
been ascribed to the new family Marocarcinidae Guinot, De Angeli & Garassino, 
2008, with Marocarcinus pasinii Guinot, De Angeli & Garassino, 2008. Recen-
tly Ossó-Morales et al. (2010) have described ophthalmoplax minimus Ossó-
Morales, Artal & Vega, 2010 (Macropipidae Stephenson & Campbell, 1960) and 
Costacopluma maroccana Ossó-Morales, Artal & Vega, 2010 (Retroplumidae Gill, 
1894) from the Upper Cretaceous (Campanian) of the Moyenne Moulouya (NE 
Morocco).

Material
The studied specimens, disarticulated and incomplete, are preserved three-

dimensionally and in lateral view and their preparation was easy due to the softness 
of the surrounding matrix.

The studied specimens were ascribed to Neocallichirus agadirensis n. sp. (Cal-
lianassidae Dana, 1852).

Some poorly preserved specimens (probably exuviae), referred to glypheids 
and associated with the thalassinids, were not included in the studied sample for 
the lack of diagnostic characters useful for a systematic description.

The studied sample is housed in the Palaeontological Collections of the Museo 
di Storia Naturale di Milano (MSNM).

The measurements are expressed in millimetres (mm).
The systematic paleontology used in this paper follows the recent arrangement 

proposed by Tsang et al. (2008), De Grave et al. (2009) and Schweitzer et al. 
(2010).

Abbreviations: lc: length of the carpus; hc: height of the carpus; lpr: length of 
the propodus; lpa: length of the palm; hpa: height of the palm.

Systematics Paleontology

Infraorder Decapoda Latreille, 1802
Infraorder Thalassinidea Latreille, 1831
Superfamily Callianassoidea Dana, 1852

Family Callianassidae Dana, 1852
Subfamily Callichirinae Manning & Felder, 1991

Genus Neocallichirus Sakai, 1988

Type species: Neocallichirus horneri Sakai, 1988
Included fossil species: N. aetodes Schweitzer, Iturralde-Vinent, Hetler & Velez-

Juarbe, 2006; N. allegranzii Beschin, De Angeli, Checchi & Zarantonello, 2005; N. 
bona (Imaizumi, 1959); N. borensis Beschin, De Angeli, Checchi & Mietto, 2006; 
N. dijki (Martin, 1883); N. fortisi Beschin, Busulini, De Angeli & Tessier, 2002; 
N. hattai Karasawa & Nakagawa, 2010; N. manningi Schweitzer, Feldmann, Fam, 
Hessin, Hetrich, Nyborg & Ross, 2003; N. matsoni (Rathbun, 1935); N. nishikawai 
(Karasawa, 1993); N. okamotoi (Karasawa, 1993); N. peraensis Collins, Dono-
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van & Dixon, 1996; N. porterensis (Rathbun, 1926); N. quisquellanus Schweitzer, 
Iturralde-Vinent, Hetler & Velez-Juarbe, 2006; N. rhinos Schweitzer & Feldmann, 
2002; N. sakiae Karasawa & Fudouji, 2000; N. scotti (Brown & Pilsbry, 1913) (= 
Callianassa crassa A. Milne Edwards, 1870; C. crassimana Rathbun, 1918; C. 
miocenica Rathbun, 1919); N. vaughani (Rathbun, 1918); N. wellsi Schweitzer, 
Feldmann & Gingerich, 2004.

Neocallichirus agadirensis n. sp.
Figs. 2-6

Diagnosis: chelipeds unequal, major without meral hook; elongate, subcylin-
dric ischium; subtriangular merus, with serrate lower margin; carpus higher than 
long, with convex lower and posterior margins; rectangular propodus, longer than 
high, ridged on lower margin; fixed finger relatively long; mobile finger more deve-
loped than fixed finger.

Etymology: the trivial name alludes to Agadir where the studied specimens 
were discovered.

Holotype: MSNM i27103.
Paratypes: MSNM i27099a-b, MSNM i27102a-b, MSNM i27104.
Geological age: Cenomanian (Late Cretaceous).
Type locality: Agadir (W Morocco).
Occurrence and measurements: four specimens of which three preserve the 

right cheliped (MSNM i27099a-b, i27103, i2704) and one the left cheliped (MSNM 
i27102a-b).

MSNM i27099 – lc: 5.9; hc: 9.6; lpr: 18.7; hpa: 10.
MSNM i27103 – lc: 5; hc: 8; lpr: 16.2; lpa: 11.5; hpa: 8.8.
MSNM i27104 – lc: 4.2; hc: 7.8; lpr: 14.5; lpa: 11.1; hpa: 8.3.
MSNM i27102 – lc: 6; hc: 7.3; lpr: 16.5; lpa: 11.2; hpa: 8.2.

Fig. 2 – Reconstruction of the major cheliped (right)/Ricostruzione del chelipede maggiore (destro); 
lc: length of carpus/lunghezza del carpo; hc: height of the carpus/altezza del carpo; lpr: length of the 
propodus/lunghezza del propodo; lpa: length of the palm/lunghezza del palmo; hpa: height of the palm/
altezza del palmo. 
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Fig. 3 – Neocallichirus agadirensis n. sp., holotype/olotipo MSNM i27103, right cheliped/chelipede 
destro (x 4.6).

Fig. 4 – Neocallichirus agadirensis n. sp., paratype/paratipo, MSNM i27099a, right cheliped/chelipede 
destro (x 3).

A NEW SPECIES OF GHOST SHRIMP FROM THE LATE CRETACEOUS OF AGADIR (W MOROCCO)
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Description. Well developed chelae of cheliped. Great cheliped with elongate, 
subcylindric ischium, more enlarged anteriorly, with lower margin having small 
granulations. Subtriangular merus, longer than high; with curved upper margin and 
convex, serrate lower margin without meral hook; outer surface strongly rounded 
and ridged medially; upper part of outer surface with some transverse roughness. 
Carpus higher than long, with rounded lower margin; merus-carpus joint concave. 
Strong, rectangular propodus, more restricted anteriorly; carpus-propodus joint of 
larger chela perpendicular to palm; palm longer than high; lower, upper margins 
slightly curved, lower margin ridged externally, outer surface slightly convex and 
smooth. Fixed finger slightly extended (about ¼ the length of propodus), relatively 
high, with lower margin slightly convex and occlusal margin sinuous. Movable 
finger more developed than fixed finger, with convex upper margin and pointed, 
curved distal extremity. Inner part of propodus not observable. The studied speci-
mens have traces of articles of pereiopods; the specimen MSNM i27102a has also 
merus and carpus of small cheliped (Fig. 6).

Fig. 5 – Neocallichirus agadirensis n. sp., paratype/paratipo, MSNM i27104, right cheliped/chelipede 
destro (x 3.9).
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Discussion. The diagnostic characters of Neocallichirus have been discussed by 
Manning & Felder (1991), Sakai (1999) and Schweitzer & Feldmann (2002). The 
great cheliped of Neocallichirus, figured by Manning & Felder (1991), differs from 
the other genera in having the subtriangular merus, with serrate lower margin and 
without meral hooks.

The fossil species known to date preserve only the chelipeds.
One species is known from the Late Cretaceous: N. manningi Schweitzer, 

Feldmann, Fam, Hessin, Hetrich, Nyborg & Ross, 2003 [Late Cretaceous (Cam-
panian) - Southern Vancouver Island, British Columbia, Canada] (Schweitzer et 
al., 2003).

Five species are known from the Eocene: N. allegranzii Beschin, De Angeli, 
Checchi & Zarantonello, 2005; N. borensis Beschin, De Angeli, Checchi & Mietto, 
2006; N. fortisi Beschin, Busulini, De Angeli & Tessier, 2002 (middle and late 
Eocene, Vicenza, Italy); N. rhinos Schweitzer & Feldmann, 2002 (Eocene - Cali-
fornia); N. wellsi Schweitzer, Feldmann & Gingerich, 2004 (middle Eocene - Paki-
stan) (Beschin et al., 2002, 2005, 2006; Schweitzer & Feldmann, 2002; Schweitzer 
et al., 2004).

Four species are known from the Oligocene: N. aetodes Schweitzer, Iturralde-
Vinent, Hetler & Velez-Juarbe, 2006 (early late Oligocene - Puerto Rico); N. 
okamotoi (Karasawa, 1993) (late Oligocene - Japan); N. porterensis (Rathbun, 
1926) (late Oligocene - Oregon) and N. sakiae Karasawa & Fudouji, 2000 (early 
Oligocene - Japan) (Rathbun, 1926; Karasawa, 1993; Karasawa & Fudouji, 2000; 
Schweitzer et al., 2006).

Seven species are known from the Miocene: N. bona (Imaizumi, 1959) 
(Miocene - Japan); N. dijki (Martin, 1883) (late Miocene - Java, Philippines); 
N. hattai Karasawa & Nakagawa, 2010 (Miocene - Japan); N. matsoni (Rath-
bun, 1935) (early Miocene - Florida); N. nishikawai (Karasawa, 1993) (middle 
Miocene - Japan); N. quisquellanus Schweitzer, Iturralde-Vinent, Hetler & 
Velez-Juarbe, 2006 (early late-early middle Miocene - Domenican Republic) 
and N. vaughani (Rathbun, 1918) (Miocene - Panama) (Martin, 1883; Rathbun, 
1918, 1935; Imaizumi, 1959; Karasawa, 1993; Karasawa et al., 2008; Karasawa 
& Nakagawa, 2010; Schweitzer et al., 2006).

Fig. 6 – Neocallichirus agadirensis n. sp., paratype/paratipo, MSNM i27102a, left cheliped/chelipede 
sinistra (x 3.7).

A NEW SPECIES OF GHOST SHRIMP FROM THE LATE CRETACEOUS OF AGADIR (W MOROCCO)
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Two species are known from the Pliocene: N. peraensis Collins, Donovan 
& Dixon, 1996 (late Pleistocene - Jamaica); N. scotti (Brown & Pilsbry, 1913) 
(early Pliocene - Panama, late Pliocene – Costa Rica) (Brown & Pilsbry, 1913; 
Collins et al., 1996).

The comparison of Neocallichirus agadirensis n. sp. with the other known 
species reveals the following differences: N. dijki, N. quisquellanus, N. matsoni, 
and N. scotti have a shorter propodus; N. aetodes, N. bona, N. nishikawai, N. 
okamotoi, and N. wellsi have a shorter propodus and elongate, rounded carpus; 
N. vaughani, N. porterensis have a shorter propodus and more elongate fixed, 
movable fingers; N. peraensis and N. allegranzii have a propodus with serrate 
lower margins and more elongate fixed, movable fingers; N. borensis has a 
shorter propodus, with serrate lower margin, and an outer surface with granu-
lations; N. hattai and N. sakiae have a longer carpus; N. rhinos has a longer 
carpus and well-developed movable finger with two teeth on occlusal margin; 
N. fortisi has a fixed, movable fingers more developed.

Finally Neocallichirus manningi differs from the new species in having a 
longer carpus and a propodus with serrate inner lower margin.

Neocallichirus agadirensis n. sp. represents the first report of this genus in 
Africa and the oldest species known to date ascribed to Neocallichirus.

Palaeoenvironment and palaeoecological notes
The carcinologic assemblage and the lithology of the sediment permit some 

palaeoenvironment considerations. The presence of glypheids and thalassinids 
in the same sediment indicates the establishment in this area of a tidal environ-
ment on a shallow platform during the Late Cretaceous (Cenomanian-Turonian), 
connecting to the opening of the pre-Atlas Gulf that was the origin, during this 
interval time, of a direct connection between the Meso-Tethys and the Atlan-
tic Ocean. These data have been supported also by recent geo-sedimentologic 
research carried on along the southern area of Atlantis, above all in Errachidia 
Province, SW. Morocco (Ettachfini & Andreu, 2004).

Fossils and living thalassinids are specialized crabs that have adopted a fos-
sorial mode of life. At present they live in sandy soft substrata in nearshore, 
shallow water in tropical and subtropical lagoons near or in seagrass beds. 
Moreover, the soft bottom nature of the shelf deposits was a suitable habitat 
also for glypheids, that some authors consider probable fossorial forms (Sell-
wood, 1971; Bromley & Asgaard, 1972) or symbotic-opportunist cohabitants 
in the thalassind burrows. They also fed on the nearshore bottom of the beds 
using the long dactyli of the subchelate chelipeds like chemoreceptors to find 
their prey (Schäfer, 1962).

Acknowledgements
We wish to thank B. Tahiri, Museum of Fossils and Minerals, Erfoud, 

Morocco, for the report of the new fossiliferous layers, and R. M. Feldmann, 
Geology Department, Kent State University (Ohio), for careful review and cri-
ticism.

ALESSANDRO GARASSINO, ANTONIO DE ANGELI & GIOVANNI PASINI



53

References
Beschin C., Busulini A., De Angeli A. & Tessier G., 2002 – Aggiornamento ai 

crostacei eocenici di Cava “Main” di Arzignano (Vicenza - Italia settentrio-
nale) (Crustacea, Decapoda). studi e Ricerche - associazione amici del Museo - 
Museo Civico “G. Zannato”, Montecchio Maggiore (Vicenza), 2002: 7-28.

Beschin C., De Angeli A., Checchi A. & Zarantonello G., 2005 – Crostacei eoce-
nici di Grola presso Spagnago (Vicenza, Italia settentrionale). studi e Ricerche 
- associazione amici del Museo - Museo Civico “G. Zannato”, Montecchio 
Maggiore (Vicenza), 12: 5-35.

Beschin C., De Angeli A., Checchi A. & Mietto P., 2006 – Crostacei del Priabo-
niano di Priabona (Vicenza - Italia settentrionale). Lavori - società Veneziana di 
scienze Naturali, Venezia, 31: 95-112.

Bromley R. G. & Asgaard U., 1972 – The burrows and microcoprolites of Glyphea 
rosenkrantzi, a Lower Jurassic palinuran crustacean from Jameson Land, East 
Greenland. Grondlands Geologiske undersogelse Rapport, 49: 15-21.

Brown A. P. & Pilsbry H. A., 1913 – Fauna of the Gatun Formation, Isthmus of 
Panama. II. proceeding of the academy of Natural sciences of philadelphia, 
Philadelphia, 64: 500-519.

Collins J. S. H., Donovan S. K. & Dixon H. L., 1996 – Crabs and barnacles (Crus-
tacea: Decapoda & Cirripedia) from the late Pleistocene Port Morant Forma-
tion of southeast Jamaica. Bulletin of Mizunami Fossil Museum, Mizunami, 23: 
51-63.

De Grave S., Pontcheff N. D., Ahyong S. T., Chan T.-y., Crandall K. A., Dworschak 
P. C., Felder D. L., Feldmann R. M., Fransen C. H. M., Goulding L. y. D., 
Lemaitre R., Low M. E. y., Martin J. W., Ng P. K. L., Schweitzer C. E., Tan S. 
H., Tshudy D. & Wetzer R., 2009 – A classification of living and fossil genera 
of decapod crustaceans. The Raffles Bulletin of Zoology, Singapore, Suppl. 21: 
1-109.

Dutheil D. B., 1999 – An overview of freshwater fish fauna from the Kem Kem 
beds (Late Cretaceous: Cenomanian) of southeastern Morocco. in: Mesozoic 
Fishes 2. Systematics and the fossil Record. Arratia G. & Schultze H.-P. (eds.). 
Verlag Dr. Friederich Pfeil.

Ettachfini El M. & Andreu B., 2004 – Le Cénomanien et le Turonien de la Plate-
forme Préafricaine du Maroc. Cretaceous Research, 25: 277-302.

Garassino A., Pasini G. & Dutheil D. B., 2006 – Cretapenaeus berberus n. gen., n. 
sp. (Crustacea: Decapoda: Penaeidae) from the Late Cretaceous (Cenomanian) 
of Southeastern Morocco. atti della società italiana di scienze naturali e del 
Museo civico di storia naturale in Milano, Milano, 147 (1): 3-17.

Garassino A., De Angeli A. & Pasini G., 2008 – New decapod assemblage from the 
Upper Cretaceous (Cenomanian-Turonian) of Gara Sbaa, southestern Morocco. 
atti della società italiana di scienze naturali e del Museo civico di storia natu-
rale in Milano, Milano, 149 (1): 37-67.

Guinot D., De Angeli A. & Garassino A., 2008 – Marocarcinidae, a new eubrachy-
uran family, and Marocarcinus pasinii n. gen., n. sp. from the Upper Cretaceous 
(Cenomanian-Turonian) of Gara Sbaa, southeastern Morocco (Crustacea, Deca-
poda, Brachyura). atti della società italiana di scienze naturali e del Museo 
civico di storia naturale in Milano, Milano, 149 (1): 25-36.

Imaizumi R., 1959 – Callianassa bona n. sp. from the Sendai, Miyagi Prefecture. 
Japanese Journal of Geology and Geography, 30: 31-37.

A NEW SPECIES OF GHOST SHRIMP FROM THE LATE CRETACEOUS OF AGADIR (W MOROCCO)



54

Karasawa H., 1993 – Cenozoic Decapod Crustacea from Southwest Japan. Bulletin 
of Mizunami fossil Museum, Mizunami, 20 (1): 1-92.

Karasawa H. & Fudouji y., 2000 – Palaeogene decapoda Crustacea from the 
Kishima and Okinoshima Groups, Kyushu, Japan. paleontological Research, 
4 (4): 239-253. 

Karasawa H., Kato H., Kase T., Maac-Aguilar y., Kurihara y., Hayadhi H. & 
Hagino K., 2008 – Neogene and Quaternary Ghost Shrimps and Crabs (Crusta-
cea: Decapoda) from the Philippines. Bulletin National Museum science, Ser. 
C, 34: 51-76.

Karasawa H. & Nakagawa T., 2010 – A new species of ghost shrimp (Decapoda: 
Thalassinidea) from the Miocene Kunimi Formation, Fukui Prefecture, Japan. 
Bulletin of Mizunami fossil Museum, Mizunami, 36: 31-36.

Manning R. B. & Felder D. L., 1991 – Revision of the American Callianassidae 
(Crustacea: Decapoda: Thalassinidea). proceedings of the Biological society of 
Washington, Washington, 104 (4): 764-792.

Martin K., 1883-1887 – Paläontologische Ergebnisse von Tiefbohrungen auf Java 
nebst allgemeinen Studien über das Tertiär von Java, Timor und einiger anderer 
Inseln. sammlung des Geologischen Reichsmuseums, Leiden, 1 (3): 1-380.

Ossó-Morales À., Artal P. & Vega F. J., 2010 – New crabs (Crustacea, Decapoda) 
from the Upper Cretaceous (Campanian) of the Moyenne Moulouya, northeast 
Morocco. Revista Mexicana de Ciencias Geológicas, 27 (2): 213-224.

Rathbun M. J., 1918 – Decapod crustaceans from Panama. in: Contribution to the 
geology and paleontology of the Canal Zone, Panama and geologically related 
areas in Central America and the West Indies (T. W. Vaughan ed.). united states 
National Museum Bulletin, Washington, 103: 123-184.

Rathbun M. J., 1926 – The fossil stalk-eyed crustacean of the Pacific slope of North 
America. united states National Museum Bulletin, Washington, 138.

Rathbun M. J., 1935 – Fossil Crustacea of the Atlantic and Gulf Coast Plain. Geo-
logical society of america, Special papers, 2: 1-160.

Sakai K., 1999 – Synopsis of the family Callianassidae, with keys to subfamilies, 
genera and species, and the description of a new taxa (Crustacea: Decapoda: 
Thalassinidea). Zoologische Verhandelingen, Leiden, 326: 1-152.

Schäfer W., 1962 – Aktuo-Paläontologie nach Studien in der Nordsee. W. Kramer, 
Frankfurt.

Schweitzer C. E., Artal P., Bakel van B., Jagt J.W.M. & Karasawa H., 2007 – Revi-
sion of the genus titanocarcinus (Decapoda: Brachyura: Xanthoidea) with two 
new genera and one new species. Journal of Crustacean Biology, 27 (2): 278-
295.

Schweitzer C. E. & Feldmann R. M., 2002 – New Eocene decapods (Thalassinidea 
and Brachyura) from southern California. Journal of Crustacean Biology, 22 
(4): 938-967.

Schweitzer C. E., Feldmann R. M., Fam J., Hessin W. A., Hetrick S. W., Nyborg T. 
G. & Ross R. L. M., 2003 – Cretaceous and Eocene Decapod Crustaceans from 
Southern Vancouver Island, British Columbia, Canada. NRC Research press, 
ottawa, Ontario.

Schweitzer C. E., Feldmann R. M. & Gingerich P. D., 2004 – New decapoda (Crus-
tacea) from the middle and late Eocene of Pakistan and revision of Lobonotus 
A. Milne Edwards, 1864. the university of Michigan Contributions from the 
Museum paleontology, Michigan, 31 (4): 89-118.

ALESSANDRO GARASSINO, ANTONIO DE ANGELI & GIOVANNI PASINI



55

Schweitzer C. E., Feldmann R. M., Garassino A., Karasawa H. & Schweigert 
G., 2010 – Systematic list of fossil decapod crustacean species. Crustaceana, 
Monograph 10.

Schweitzer C. E., Iturralde-Vinent M., Hetler J. L. & Velez-Juarbe J., 2006 – Oli-
gocene and Miocene decapods (Thalassinidea and Brachyura) from the Carib-
bean. annals of Carnegie Museum, Pittsburgh, 75 (2): 111-136.

Secretan S., 1961 – Une nouvelle espèce de Xanthides au Maroc: titanocarcinus 
meridionalis nov. sp. Notes du service Géologique du Maroc, 20: 39-57.

Sellwood B.W., 1971 – A Thalassinoides burrow containing the crustacean Glyphea 
udressieri (Meyer) from the Bathonian of Oxfordshire. palaeontology, London, 
14: 589-91.

Sereno P. C., Dutheil D. B., Iarochène M., Larsson H. C. E., Lyon G. H., Magwene 
P. M., Sidor C. A., Varricchio D. J. & Wilson J. A., 1996 – Predatory dinosaurs 
from the Sahara and Late Cretaceous faunal differentiation. science, 272: 986-
991.

Tsang L. M., Lin F.-J., Chu K. H. & Chan T.-y., 2008 – Phylogeny of Thalassinidea 
(Crustacea, Decapoda) inferred from three rDNA sequences: implications for 
morphological evolution and superfamily classification. Journal of Zoological 
systematics Evolution Reservation, 46 (3): 216-223.

Ricevuto: 21 giugno 2010
Approvato:  22 luglio 2010

A NEW SPECIES OF GHOST SHRIMP FROM THE LATE CRETACEOUS OF AGADIR (W MOROCCO)


