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New evidence for the synonymy of Dilophaspis and Nahecaris
(Phyllocarida; Lower Devonian; Rhenish Massif)
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with 6 figures and | tuble

Kurzfassung: Kirzlich entdeckte Phyllocariden sus den
Wiltz-Schichten (friihes Ober-Emsium) in der West-Eifel und
im Ostlichen Luxemburg werden als Dilophaspis frankei n. sp.
beschrieben. Die Ast, dic nach iilteren Aufsammlungen auch
schon im spiiten Unter-Emsium vorkomme, verbindet morpho-
logische Merkmule von Nahecaris JAEKEL, 1921 und Diloph-
aspis TRAQUAIR in WALTHER, 1903 und zeigt damit, dass
Nahecaris cin subjektives jiingeres Synonym von Dilophaspis
ist, wie dies schon von HAHN (1990} vermutet wurde. Diloph-
aspis ist nunmehr aus vier unterschiedlichen stratigraphischen
Einheiten bekannt: (1) frihes Emsium (Hunsriick-Schiefer:
Datierung nach WEDDIGE 1996): D. stuerizi (JAEKEL, 1921} und
D.? baissi (Browi, 1930) (2) spites  Unter-Emsium
(Nellenképfchen-Schichten, Vallendar-Gruppe): D. frankei
1. sp.; (3) fribes Ober-Emsium (Wiltz-Schichten): D. frankei
n.sp.: {4) spites Ober-Emsium  (Kieselgallen-Schiefer,
Kondel-Gruppe): D. lata TRAQUAIR in WALTHER, 1903, Diese
Abfolge deutet an, dass Dilophaspis fiir biostratigraphische
Datierungen herangezogen werden Kann,

Schlusselworter: Phyllocarida, Ddophaspis, Nahecaris.
Synonymie, Unter-Devon, Emsium, Rhemisches Schiefer-
gebirge

Abstract: Recently discovered phyllocarids from the early
Upper Emsian Wiltz Beds in the Western Eifel Mountains and
in eastern Luxemburg are described as Dilophaspis frankei n.
sp. This species which — according to previous collections -
already occurs in the late Lower Emsian, combines morpho-
logical characters of the two genera Nahecaris JAEKEL, 1921
and Dilophaspis TRAQUAIR in WALTHER, 1903 and, thus, shows
that Nahecaris is & subjective junior synonym of Diophaspis
as already suggested by Hann (1990). Dilophaspis is now
known from at least four different stratigraphical units: (1)
carly Emsian (Hunsriick Slate: dating after WenDIGE 1996):
D. stuerizi (JAEKEL, 1921) and D.? balssi (Broivs, 1930): (2)
late Lower Emsian (Nellenkopfchen Beds, Vallendar Group):
D. frankei n. sp.: (3) early Upper Emsian (Wiltz Beds):
D, frankei n. sp.; (4) late Upper Emsian (“Kieselgailen-
Schiefer”, Kondel Group): D. Jata TRAQUAIR in WALTHER,
1903, This succession proves Dilophaspis applicable for
biostratigraphical dating.

Keywords: Phyllocarida, Dilophaspis, Nahecaris, synonymy,
Lower Devonian, Emsian, Rheinisches Schiefergebirge

Introduction

Phyllocarid crustaceans are well known from the Lower
Devonian of the Rhenish Massif, in particular from the
early Emsian Hunsriick Slate. By far the most common
species from this unit was first described by JAEKEL
(1921) as Nahecaris stuertzi. More detailed descriptions
dealing with Nahecaris have been prepared by HENNIG
(1922) and Broiut (1928, 1929, 1930). KUTSCHER (1971)
contributed a compilation on the Hunsrick Slate speci-
mens. These articles and, in particular, the careful and
highly detailed study by BERGSTROM et al. (1987) made
Nahecaris stuertzi one of the best known fossil phyllo-
carid species of all. In the earlier sense, Nahecaris was
restricted to the Hunsriick Slate facies,

Just recently, the interest in the marine life of the
Hunsriick sfates has been revived and intensified by
establishing the international “Project Nahecaris™. Its
extent and aims are outlined in BRIGGS & Barties (2001:
301) and crustaccans and other arthropods will cover a
large part of this project.

Prior to JAEKEL (1921), TRAQUAIR in WALTHER (1903)
described a fossil from the late Upper Emsian
“Kieselgallen-Schiefer” of RoBbach (SW of Marburg,
Hesse) which he originally believed to be a dorsal shield
of a cyathaspid. He named it Dilophaspis lata but did not
add a figure. Since the description was rather extensive
and included diagnostic morphological features (though
under misleading systematic conditions), it was legal
according to the International Code of Zoological
Nomenclature. Subsequently. the presence of this speci-
men has been almost completely overlooked. Only SOLLE
(1942: 125, footnote), in a comment about WALTHER's
(1903) modified list of fossils. mentioned Drlophaspis
lata and added 2 brief oral communication by W, Gross
who supposed that it was not a piscimorph vertebrate but
a large arthropod. SoLLE (1942) had already pointed out
that the specific (and generic) name is legal.

The latter assumption was emphatically confirmed by
Haun (1990) who carefully revised the re-discovered
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holotype (and only specimen) and figured it for the first
time. He concluded that Dilophaspis vepresents a phyllo-
carid crustacean of the family Rhinocarididae Hat &
CLARKE, 1888 and which is closely related to (if not even
synonymous with) Nahecaris, Due to the different pres-
ervation of both genera. Haun (1990) postponed a defi-
nite decision of this question until additional material
became available.

The recently discovered Dilophaspis frankei n. sp.
clearly confirms Haun's assumption and, furthermore,
combines morphological characters of both genera.
Therefore, we consider them as subjective synonyms,
This means that, unfortunately, Dilophaspis has nomen-
clatural precedence. whereas the well known and better
understood name Nahecaris as is its vounger subjective
synonym has to be suppressed. According to current data,
Dilophaspis frankei n. sp. is known from two different
strata: (1) late Lower Emsian (Nellenkopfchen Beds,
Vallendar Group) and (2) early Upper Emsian (Wiliz
Beds). The specimens from the Nellenkopfchen Beds
have already been mentioned by HEFTER (1973; 379) un-
der open nomenclature as Phyllocarida and are included
n the present article.

The new results show that the Dilophaspis/Nahecaris
complex has a wider geographical and stratigraphical dis-
tribution than considered previously.

More recently, an additional single rhinocaridid (7)
specimen has also been recorded from the Lower
Devonian {Upper Emsian) of the Armorican Massif (NW
France) by RACHEBOEUF {1994) under open nomencla-
ture. As this specimen lacks a carina, it casily can be ex-
cluded from Dilophaspis.

Systematic Palaeontology

Intraclass Phyllocarida PAackarDp, 1879
Order Archacostraca CrLaus, | 888
Suborder Rhinocarina CLARKE in ZITTEL, 1900
Family Rhinocarididae HaLe & CLARKE, 1888

Genus Dilophaspis TRAQUAIR in WALTHER, 1903

* 1903 Dilophaspis TRAQUAIR in WaLTHeR: 30-31.

1921 Nahecaris JAEKEL: 290-292 fig. |,

1922 Nahecaris JAEKEL, — HENNIG: 131145, fig, 1,
pls. 32-34.

1928 Nakecaris JAEKEL, = Brom: 1218, fig. |, pl. |

1929 Nahecarls JAEKEL, — Brona: 253-263.

1942 Ditophaspis TRAQUAIR. — Soue: 125,

1969 Nahecaris JAEKEL. — ROLFE: R322, fig. 146.1.

1971 Nahecaris JAEKEL, — Kutsciier: 30-42, figs, 1-4, pls,
1-4 (with additional synonymy.

1973 Ordnung Phyllocarida, - HeFTER: 379,

1987 Nahecaris JAEREL, — BERGSTROM et. al.: 273-208,
figs. I-14,

1990 Dilophaspis TRAQUAIR. — HAanN: L1-15, figs. 1, 4,

Type species: Dilophaspis lata TeRAGQUAIR in WALTHER, 1903

Diagnosis: Because Dilophaspis 1s herewith treated as
the older subjective synonym of Naftecariy. the diagno-
s1s of both generic names can be largely used and com-

Fig. 1. — a: Dilophaspis lata TRAQUAIR in WarTHER, 1903
(holotype); dorsal view of a fragmentary carapace, shells
preserved, showing the anterior and central part with dorsal
plate, mesolateral carinae, and anterior tubercles: scale bar =
10 mm; RoBbach near Gladenbach, Gladenbacher Bergland,
Hesse; Kieselgallen-Schiefer. Kondel Group, late Upper
Emsian (Lower Devonian); Mbg 3079 (Instinut fiir Geologie
und Paliiontologie, Phalipps-Universitat Marhurg), — bz Diloph-
aspiy stuerszi (JAEKEL, 1921); lateral view of a frugmentary
carapace, showing mesolateral carina, dorsal region not
completely preserved: scale bar = 10 mm: Weisel/Taunus (Gru-
be Kreuzberg); Hunsriick Slate, Early Emsian (Lower
Devonian): DBM HS 211 (Deutsches Bergbau-Museum Bo-
chum, BARTELS collection).

bined: Modified diagnosis after ROLFE (1969: R322),
BERGSTROM et al. (1987: 275) (both tor Nahecaris) and
HAnN (1990; for Dilophaspis)y: Rhinocaridid phyllocand
with & single mesolateral carina on each carapace valve,
mesolateral carinae extending from anterior [0 posterior
margin: each valve with more or less prominent anterior
tubercle, without furrows, posterodorsal spine lacking:
median dorsal plate ending posterior to anterior tubercle;
cross-section of carapace nearly trapezoidal: surface
more or less largely covered by fine terrace lines
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Included taxa: (1) Dilophaspis jata TRAQUAIR in WALTHER,
1903, (2) D. stwertzi (JAEKEL, 1921), (3) D.7 balssi (Browg,
1930) |attribution to Nahecaris (and therefore to Dilophaspis.,
too) convincingly queried by BERGSTROM et al. (1989: 326)),
(4) D. frankei n, sp.

Stratigraphical and geographical distribution: Lower
Devonian (Lower Emsian, Upper Emsian): Rhenish Massif:
Germany (Gladenbacher Bergland W of Marburg, Hesse:
Hunsriick: Osling/Western Eifel Moantains: central Rhine
region near Koblenz), eastern Luxemburg (Osling).

Dilophaspis lata TRaQUAIR in WALTHER, 1903
Fig. 1a
*v 1903 Dilophaspis lata TRAQUAIR in WALTHER: 30-3 1,
v 1942 Dilophaspis lata TRAQUAIR, = So11e: 125,
v 1990 Dilophaspis lata TRAQUAIR 1903, — Hann: 11-14,
figs, la-d, 4a-b,

Holotype (by monorypy): Specimen Mbg.3079, Geological
Institute, Philipps-Universitdt Marburg (Fig. 1).

Type locality: RoBbach near Gladenbach, W of Marburg,
Hesse.

Type horizon: “Kieselgallen-Schiefer”, Kondel Group, late
Upper Emsian, Lower Devonian.

Material: Only the holotype specimen,

Stratigraphical and geographical distribution: Known only
from the late Upper Emsian (Lower Devonian) of the type
locality.

Diagnosis (revised): Medium sized Dilophaspis with
prominent anterior tubercle on cach valve of carapace.
narrow ventral marginal border and terrace lines spread
over the whole carapace.

Description: See HAHN (1990: 12-14).

Discussion: With its late Upper Emsian age, Dilophaspis
lata is the youngest species of the genus. Its size is simi-
lar to that of D. frankei n. sp.. from which it mainly differs
by (1) the more prominent anterior tubercle, (2) the
narrower ventral marginal border and (3) the terrace lines
being spread over the whole carapace. Adults of
D. stuerszi are distinctly larger; the anterior tubercle is
poorly developed or lacking.
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Dilophaspis frankei n. sp.
Figs, 2-5

v 1973 Ordnung Phyllocanda. — HEFTER: 379,

Derivatio nominis: In honour of Dr. Christian FRANKE,
D-54675 Wallendorl/Eifel.

Holotype: FRANKE collection, specimen no. 8 = Geological
[nstitute, Technische Universitat Clausthal, Clausthal-Zeller-
feld TU CI P Cr 87 (Fig. 4b).

Type locality: Krautscheid, Osling, Western Eifel Mountains,
Germany,

Type horizon: Wiltz Beds, ecarly Upper Emsian, Lower
Devonian.

Paratypes (Wiltz Beds, Osling, Westem Eifel and Luxemburg;
FRANKE collection): specimens no, | (= TU C1 P Cr 88;
Waxweiler), nos. 2{=TUCIPCr89) -3and 5 (= TUCIPCr
91) - 6 (Faulenpuhl). no. 4 (= TU CI P Cr 90; Falkenauel), nos.
7-10 (10 =TU CI P Cr 92; Krautscheid), no. || {Kohmenhaff,
Luxemburg) and no. |2 (Marach, im Lehmkaul, Luxemburg).
Additional paratypes from other localities: (1) Pfatfendorfer
Hohe near Koblenz: Carapace MB.A 634 (FOLLMANN
collection 1894); (2) Nellenképfchen Beds. Nellenkopfchen;
late Lower Emsian: Carapaces MB.A 635 and 637-639 (HeF-
1er collection 1933, 1935, 1939 and without year, respec-
tively); each deposited in the Museum fiir Naturkunde der
Humboldt-Universitit, Berlin.

Stratigraphical and geographical distribution: Lower
Devonian (late Lower Emsian to early Upper Emsian); Rhenish
Massif: Germany (Osling/Western Eifel Mountains and castern
Luxemburg. central Rhine region near Koblenz).

Diagnosis: Medium sized Dilophaspis with moderately
prominent anterior tubercle on each valve of carapace.
moderately broad ventral marginal border and terrace
lines somewhat restricted to marginal and submarginal
ventral regions,

Description (lateral view): Valves of carapace sub-semi-
elliptical in shape, subdivided by a mesolateral carina
into a dorsal (= adaxial) and a ventral (= abaxial) region.
Mesolateral carina distinctly raised, slightly oblique,
originating strongly concave close to the anterior-dorsal
comer. then becoming nearly straight below anterior tu-
bercle, finally again slightly concave in the posterior
quarter of the carapace. Dorsal region slightly broader

“Tab. 1. Measurements {valves) of selected specimens of Dilophaspis TRAQUAIR in WALTHER, 1903,

length (sag.) width (ir.) ratle
Spacia in mm in mm | length : width
Difapdwerpls fava TRAQU AR, 1903 @ 2 | i
{holotype), Mbg 1079 2 = B
Dulophaspis stwertzi (JAEKEL, 1921), 55 2 2 0%
from BURGSTROM <5 41 1987: fig } x o !
Difophaspis strrzd (JAEREL, 1921),
froem BURGSTHOM ¢ al, 1987: fig 2a hed s 2
| Difophaspiy franker o sp., e s 6
| coll. FRANKE, specymen no, | = —
| Dilophasmy frankei n 5p,,
| coll. FRANKE, specimen no. 5 3 15 320
| Dilephaspis franted m. sp.,
| call, Frans, specimen no. 7 * i e
| Drlophaspis franked n. sp,,
(habetype), coll Frans, ¥ e 2.25
mmenno. 8, TUCIPCr §7
DOrlophaspi frankel n.3p.,
call. Frassr, sp no 9 26 o4 1.86
Ohtopshaspin framdei 0, 5p.,
coll. Frasxt: specimen no. 12 - 1s ki
Inlaphaspis framke) n.sp..
MB A 634 35 " 250
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Fig. 2. Dilophaspis franke: n. sp.; Wiliz Beds, early Upper Emsian (Lower Devonian), Waxweiler (Osling, Western Eifel Moun-
1ains); FRaNkE collection (specimen no. | = TU C1 P Cr 88). — a: Lateral view of carapace, internal mould of the feft valve,
negative plate, positively shown by photographic reversal, outline ¢learly visible, mesolateral canna completely, antenior tubercles
poorly, rostral plate not preserved; scale bar = 5 mm, — b: Deiail of Fig. 2 a, showing the anterior part of the valve, doublure
marked; scale bar = 3 mm. — ¢-d: Details of the doublure region of the same specimen, carapace ormament consisting of fine, sub-
parallel raised terrace fines: scale bar = 1 mm,

Fig. 3. Dilophaspis frankei n. sp.; Wiltiz Beds, carly Upper Emsian (Lower Devonran), Falkenavel (Osling, Western Eifel Moun-
tains ). FRaNkE collection (specimen no. 4 = TU CI P Cr 90). —a: Fragmentary nght valve with partially preserved shell: scale bar
= 5 mm. — b: Detail of Fig, 3a., carapace ornament consisting of fine. sub-parallel raised terrace lines: scale bar = 1 mm
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Fig. 4. Dilophaspis framker n. sp.; Wiltz Beds, early Upper Emsian (Lower Devonian); Osling, Western Eifel Mountains; localities:

Faulenpuhl (a, c). Krautscheid (b, d).

a: Imperfectly preserved right valve, lateral view (internal mould) with well preserved

mesolateral caring; scale bar = 5 mm; FRANKE collection (specimen no. 2 = TU C1 P Cr 89). — b: Bivalved carapace (holotype),
lateral view of right valve {intermal mould, negative plate), positively shown by photographic reversal, mesolateral carina and
dorsal plate preserved, anterior wbercles poorly visible; scale har = 10 mm; FRANKE collection (specimen no. 8 = TU CLP Cr
87). — ¢z Left valve with parntly well preserved mesolateral carina; scale bar = 10 mm; FRANKE collection (specimen no. 5= TU CJ
P Cr91). - d: Dorsal view of a bivalved carapace: scale bar = 5 mm: FRANKE collection (specimen no. 10 =TU CI P Cr 92),

than ventral region, broadened to the posterior area, then
again narrowing close to posterior margin, with moder-
ately prominent circular anterior tubercle close to ante-
rior and dorsal margins: dorsal margin shghtly convex to
nearly straight (depending on degree of tectonic distor-
tion). Posterior margin concave, dorsally and ventrally
marked by pointed angles. Greatest width of ventral re-
gion close to the middle of the length of the carapace,
ventral margin strongly convex, separated by a rather
broad, shallow bhorder furrow; ventral border nearly
plain. moderately broad, Surface — mainly of ventral
marginal area — broadly covered by fine, sub-parallel ir-
regular lerrace lines, strengthened on doublure,

Measurements: See Tab. |

Discussion: In the present definition, Dilophaspis
Sfrankei n. sp. occurs from the late Lower Emsian to the
early Upper Emsian and is, thus, somewhat older than D.
fata which is similar in size, but differs mainly by (1) the
more prominent anterior tubercle, (2) narrower ventral
marginal border and (3) the terrace lines being spread

over the whole carapace. Contrary 1o the presumption by
Haun (1990: 13) most of the adult specimens of the pre-
ceding D. stuertzi studied by us for comparison are dis-
tinctly larger; its anterior tubercle is usually even more
orimentary to lacking and the ventral marginal border is
broader.

Nomenclatural comment: As can be judged from the
diagnoses, descriptions and discussions, the morphologi-
cal differences of the three species included here in
Dilophaspis are minor. D. frankei n. sp. can easily be
considered as the intermediate species not only by its
biostratigraphical position, but also by its morphology. It
forms a link between the morphological characters of the
preceding D. stuertzi and the succeeding D. lata and,
therefore. combines the two genera Nahecaris JAEKEL,
1921 (type species N. stwertzi JAEKEL, 1921) and
Dilophaspis TRAQUAIR in WALTHER, 1903, This leads to
the following nomenclatorical situation:
(1) Dilophaspis lata was legally established by TRAQUAIR
in WALTER (1903; i.e. later than 1899, in contrast to
ICZN article 23.9.1.1.).
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(2) SoLLE (1942: 125, footnote), in a comment of
WaALTHER s { 1903) modified list of fossils, mentioned
Dilophaspiy lata and added a brief oral communi-
cation by W. Gross who supposed that it was not a
piscimorph verntebrate but a large arthropod; SoLLe
(1942) already pointed out that the specific (and
generic) name is legal,

(3) HAHN (1990) presented a detailed revision of Diloph-
aspis lata and supposed that it might be congeneric
with Nahecarts.

(4) In spite of the fact that Nahecaris JAEKEL, 1921 has
been used in scientific literature several times (and
became one of the best known phyllocarid species of
all), according to KutsCHER s (1971) and BERGSTROM
et al. (1987) detailed bibliographies it cannot casily
be shown that it fits in ICZN article 23.9.1.2. because
it seems that it has not been dealt with in scientific
literature more than 25 times by at least 10 authors
dunng the last 50 years,

Theretore, in our opinion Nahecaris cannot be main-

tained through ICZN article 23.9.1 and is here regarded

as the subjective junior synonym of Difophaspis as al-

ready supposed by Hann (1990).

Comments on the associated fauna

(Wiltz Beds: contributed by C. FRANKE, shightly modi-
fied: comp. Franke & Grar 1996): The greenish to
bluish grey shales of the Wiltz Beds within the eastern
part of the Osling in Luxemburg and the Western Eifel
Mountains are characterized by a distinet silty compo-

Fig. 5. Dilophaspis frankei n. sp.; Nellenkopfchen Beds, late
Lower Emsian (Lower Devonian); Nellenképfchen near Ehren-
breitstein (Centrad Rhine region, survey map Koblenz). — a:
Bivalved carapace, dorsal view, mesolateral carina und dorsal
plate well, anterior tubercles poorly visible: scale bar = 5§ mm;
MB A.639 (Museum fiir Naturkunde, Humboldt-Universitat
Berlin; HeFTeR collection), - b: Lateral view of the left valve
with mesolateral carina, dorsal and rostral plate (carapace
blackened); scale bar = 5 mm: MB A 635 (Muscum fiir Natur-
kunde, Humboldt-Universitat  Berlin:  Herter collection,
1933), - ¢: Left valve with well preserved mesolateral cannag
scale bar = 5 mm: MB A.638 (Muscum fiir Naturkunde, Hum-
boldt-Universitat Berlin; HeFTeR collection, 1939)

nent: additionally. they contain a small quantity of irregu-
larly distributed sand grains. Layers of more compact
sandstone deposits are rare. Whereas the underlying
Lower Emsian Klerf Beds show a strong terrestnial influ-
ence, partly with lagoonal brackish water conditions as
documented by rapidly changing sedimentation as well
as by their faunal components (Waxweiler, Willwerath,
Consthum/Luxemburg), the refatively monotone appear-
ance of the Wiltz Beds suggests a calm, more oftshore
zone in shallow water conditions ne deeper than 70 m,
Concerning the biofacies, the Lower Wiltz Beds corre-
lute with the Hohenrhein and Lower Laubach Beds of the
Middle Rhine and Mosclle arcas.

Typical for the faunal association within the group of
Daleiden synclines are among others: Digonuy interme-
dins (VIETOR, 1919), Parahomalonotus mtabilis (C.
KocH, 1880), Treveropvge rotundifrons (EMMRICH,
1839), Rhenops lethacae (KAYSER, 1889), Bembexia
daleidensis (C.F. RoeMER, 1844). Tolmaia lineata lineata
(GoLDFUSS, 1836), Palaconeilo primaeva (STEININGER,
1853). Plebejochonetes plebejus  (SCHNUR,  1853),
Loreleiella dilatara (C.F. ROEMER, |844), Oligopiyche-
ritvichus daleidensis (C.F, ROEMER, 1844), Olizoptvche-
riynchus hexatomus (SCuNur, 1853), Arduspirifer
arduennensis arduennensiy (SCHNUR, |853), Euryspirifer
paradoxus (von SCHLOTHEIM, 1813), Brachyspirifer
carinatus (SCHNUR, 1833), Crypronella macrorhivncha
(SCHNUR, 1853), “Atrypa reticularis LINNE. 17587,
Uncinudus cf. orbignyanus (de VERNEUIL, 1830),

The total number of documented species amounts to
more than 150 (WERNER 1969), Fragmentary plant re-
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(5]

Fig. 6. Dilophaspis frankes 0, sp.: reconstruction. — a: Lateral view, — b: Ventrolueral view,

matins are rare; as expected, the quantity decreases with
an increasing distance from the coast, Brachiopods in
life-position are abundant and large-eyed trilobites indi-
cate @ lighted, photic zone in a sublitoral area.
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