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Fig. 2. Second known specimen of Spinosculda ehrlichi n. gen. n. sp.; juvenile (?) (FRATTIGIANI collection). – A. UV-composite image 
of entire specimen. B. Interpretive drawing of A. C. High magnification of the antennae. D. Details of pleotelson and uropods. E. En-
larged image of the spine on the sixth pleomere. F. Branching pattern of the antennular flagella 1, 2 and 3 on both antennulae. – Ab-
breviations in addition to those of Fig. 1: ant: antenna; atl: antennula; ce: compound eyes; pr: pereiomere.
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from the outer margin. Terminal spine is the largest, 
0.53 mm long and 0.12 mm wide at its base. More median 
spine slightly smaller. Lateral spines are progressively 
smaller, most proximal one 0.14 mm long and 0.07 mm 
wide at its base.

4. Discussion

4.1. Morphological stages

Our conclusion as to the larval status of the small 
specimen (JME-SOS 8085) is based on certain characters 
of the pereion, in being fully covered by the shield, and of 
the uropodal exopods, in having a more slender shape than 
the larger specimen and in lacking spines on the outer 
margin. However, the specimen appears to lack other typ-
ical larval features known from Recent forms, such as a 
long immovable rostrum and a pair of latero-terminal 
spines on the posterior border of the shield (see e. g., MOR-
GAN & GOY 1987; RODRIGUES & MANNING 1992). It is pos-
sible that these structures are absent because of preserva-
tional factors, as the entire anterior area of the shield is 
rather badly preserved. Alternatively, some typical larval 

features might be missing because the specimen is a very 
late larval stage – one already showing some post-larval 
characters. This assumption finds support in the small 
size difference between the smaller and the larger, appar-
ently post-larval specimen. Such a mixture of larval and 
post-larval characters in a single developmental stage has 
not apparently been described from Recent stomatopods; 
however, that may reflect the fact that stomatopod onto-
geny has not been intensely studied. Although decapods 
are a quite distantly related taxon, stages with intermedi-
ate morphologies have been reported for some species in 
this group, which have long larval sequences (e. g. VILLA-
MAR & BRUSCA 1988). Therefore, the occurrence of such a 
stage in stomatopods is seen as, at least, a plausible expla-
nation, especially bearing in mind that long larval se-
quences are also known from stomatopods in general 
(MORGAN & GOY 1987).

4.2. Morphogenesis

P e r e i o n : The pereion of the holotype larval speci-
men is fully covered by the cephalothoracic shield, where-
as at least three pereiomeres are not covered by the cepha-

Fig. 3. Preliminary partial 3D reconstruction of Spinosculda ehrlichi n. gen. n. sp. The upper model represents a more advanced 
developmental stage. The lower model shows a larval stage. Colour pattern hypothetical.
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lothoracic shield in the presumed juvenile specimen. A 
comparable morphological change is known for the moult 
from the last larval to the post-larval stage in the Recent 
stomatopod Neogonodactylus bredini (MANNING, 1969) 
(MORGAN & GOY 1987). This morphological change thus 
supports the interpretation of the smaller specimen as be-
ing a larval stage.

U r o p o d s : With regard to the morphogenesis of the 
uropods, only the exopods are known from both speci-
mens and they differ significantly. In the supposed juve-
nile specimen they show at least eight movable spines 
along the outer margin, whereas those of the smaller spec-
imen lack these structures. This observation corresponds 
again with the interpretation that the smaller specimen is a 
larval stage. In the Recent Neogonodactylus bredini the 
larvae also lack strong spines or show only a few small 
teeth as precursors, while the post-larval stage carries a 
number of strong spines along the outer margin of the exo-
pods of the uropod (MORGAN & GOY 1987). Also, the dif-
ference of the outline shape of the uropodal exopods, be-
ing either slender or more paddle-shaped respectively in 
the two fossil specimens, corresponds to the change in 
shape during the ontogeny of N. bredini.

P l e o t e l s o n : The pleotelson is difficult to compare 
between the two specimens of Spinosculda ehrlichi n. gen. 
n. sp., as it is only partly known in the presumed juvenile 
specimen. In the larva the pleotelson is significantly lon-
ger than in the older stage and has only two well-developed 
spines, whereas the supposed juvenile specimen appears 
to have more spines. Again this morphogenetic change 
(i. e., the increase in the number of spines) is present in the 
Recent Neogonodactylus bredini (MORGAN & GOY 1987). 
A considerable change in the length of the pleotelson, as 
occurs in Sp. ehrlichi n. gen. n. sp., is not observed in N. 
bredini (although slight shape changes occur throughout 
the ontogeny); however, this might be a specific feature of 
Sp. ehrlichi n. gen. n. sp.

4.3. Differences between Spinosculda ehrlichi n. gen. n. 
sp. and species of Sculda

The diagnostic feature of Spinosculda ehrlichi n. gen. 
n. sp., the pair of spines on the sixth pleomere, is neither 
known from Sculda, nor from any other stomatopod spe-
cies, regardless whether fossil or Recent. S. pennata and S. 
spinosa both exhibit a distinctive pattern of small tuber-
cles or teeth (= Zähne; KUNTH 1870). Such structures are 
not present in S. pusilla (HOF 1998) or in Sp. ehrlichi n. 
gen. n. sp. and the probably distinct species represented by 
a single larval specimen described by HAUG et al. (2008). 
The larval stage of Sp. ehrlichi n. gen. n. sp. appears to 
lack tergopleurae; this absence may, however, simply be 
an ontogenetic effect, as larvae of the Recent Neogono-

dactylus bredini also lack tergopleurae whereas the post-
larval stages have such structures (MORGAN & GOY 1987). 
The corresponding area is not well enough preserved in 
the presumed juvenile stage of Sp. ehrlichi n. gen. n. sp. to 
judge whether it possesses tergopleurae. Similarly, other 
structures, such as the pleotelson and the rostrum, are also 
badly preserved in the supposed juvenile stage of Sp. ehr-
lichi n. gen. n. sp. and cannot be used for comparisons.

The morphologies of the antennulae and the antennae 
as seen in the presumed juvenile stage of Spinosculda ehr-
lichi n. gen. n. sp. have not previously been reported in this 
detail from any Jurassic stomatopod. In Sp. ehrlichi n. 
gen. n. sp. the antennular flagella 2 and 3 arise from a 
single portion, the third portion of the antennula, counted 
from the proximal end; flagellum 1 arises from the next 
proximal portion, the second portion of the antennula. The 
same morphology can be seen in Recent Stomatopoda 
(SCHRAM 1969; MORGAN & GOY 1987). In the “Archaeo-
stomatopoda”, the “Palaeostomatopoda” and the Aeschro-
nectidae, which are the non-unipeltatan hoplocarids, the 
three flagella are described to arise from just one portion 
(e. g. SCHRAM 1969; SCHÖLLMANN 2004), but this needs to 
be reviewed for more taxa.

The stomatopod larval specimen of uncertain affini-
ties from the Solnhofen Lithographic Limestones, recently 
described by HAUG et al. (2008), does not seem to be con-
specific with Spinosculda ehrlichi n. gen. n. sp. Because 
of preservational factors some characters are difficult to 
compare; e. g. it is not certain whether or not the posteri-
orly pointing spine on the sixth pleomere is missing in the 
particular specimen described by HAUG et al. (2008). Fur-
thermore, the larval specimen of Sp. ehrlichi n. gen. n. sp. 
lacks a long rostrum and a pair of latero-terminal spines 
on the posterior rim of the shield, both of which are well 
developed in the larval specimen described by HAUG et al. 
(2008), but it remains unclear whether this is, again, a 
preservational artefact. Nevertheless, there are features 
that clearly indicate that the latter specimen represents a 
different species. Firstly, what is clearly a larval specimen 
(possession of long immovable rostrum, latero-terminal 
spines on the posterior border of the shield, lanceolate 
uropodal exopods and endopods lacking spines; HAUG et 
al. 2008) is much longer (18.5 mm) than even the presumed 
juvenile specimen of Sp. ehrlichi n. gen. n. sp. (13.25 mm). 
It is considered unlikely that these two specimens belong 
to the same ontogenetic sequence, as although certain size 
variations can occur within a developmental stage, this is 
too large a difference to be explained just by variation. 
Secondly, the uropods of the two larvae show marked dif-
ferences. The endopod and exopod of the uropods in the 
larva of Sp. ehrlichi n. gen. n. sp. are of about equal length, 
whereas the uropodal endopods in the larva described by 
HAUG et al. (2008) are only about half the length of the 
exopods.
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Further investigations of the Mesozoic stomatopods 
are necessary to deduce the phylogenetic relationships 
within Sculdidae. The two specimens investigated during 
this study were found during examination of only a dozen 
specimens from private collections putatively belonging 
to Sculda. Therefore, a lot of new information on stomato-
pod morphology, ontogeny and evolution can be expected 
from further re-investigations of fossil stomatopod mate-
rial from the Solnhofen Lithographic Limestones.
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