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Abstract

The first Lower Jurassic (Lias) spider is described as Seppo koponeni n. gen. & n. sp. from a single female specimen from 

Grimmen, Germany. It most likely belongs to the Palpimanoidea, on account of the presence of cheliceral peg teeth and 

other features consistent with palpimanoid families, though its familial placement is uncertain. Its presence in the region 

at that time concurs with ideas about the more widespread presence of palpimanoids across the world in the early Meso-

zoic, before the break-up of Pangaea.
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Introduction

Spiders are generally rather rare components of Mesozoic terrestrial fossil assemblages, and especially so in strata 

older than the earliest common occurrences of organic inclusions in amber of Cretaceous age. Few localities 

containing Jurassic spiders are known, and these include the famous Fossil-Lagerstätte of Daohugou, Inner 

Mongolia, China (Hong 1984; Selden & Huang 2008, 2010; Selden et al. 2011, 2013), localities renowned for their 

fossil insect fauna in Russia (Eskov 1984) and Kazakhstan (Eskov 1987)), and the Talbragar Fish Bed of New 

South Wales, Australia (Selden & Beattie 2013). All of these are Middle or Upper Jurassic, so the specimen 

described here, from the Lower Toarcian, is the first Lower Jurassic (=Liassic) spider to be described.

Here, we report on a single specimen of a new spider species from another locality known for its fossil insects: 

Grimmen, near Greifswald, Germany. The specimen was figured in a preliminary report on the entomofauna of the 

Lower Toarcian (Lower Jurassic) of Europe by Ansorge (2003), but identified only as a spider. The specimen is 

fairly complete but presents only a ventral view, and is a mixture of internal and external moulds, with some 

organic material (e.g. setae) preserved in adjacent matrix. Enough information is preserved to describe it as a new 

genus and species, Seppo koponeni n. sp., and suggest its identity as a palpimanoid (sensu Wood et al. 2012a), but 

its familial placement is uncertain.

Material and Methods

The single specimen (part only) is preserved in a sliver of calcareous nodule from the grey-green claystone, which 

comes from the now-closed opencast clay pit of Klein Lehmhagen, near Grimmen, Western Pomerania, Germany 

(Ansorge 1996, 2007). The preservation is curious, being one of only a few examples of spiders preserved in 

calcium carbonate (another is the Late Eocene Insect Limestone of the Isle of Wight, England: Selden 2001, 2014). 

Some parts are preserved as external moulds, and these show setation and spination (e.g. Fig. 3C). Most of the 

specimen, however, is an internal mould of calcium carbonate. This presents the animal nicely in three dimensions, 
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but lacks external cuticular features except at the edges where setae and similar structures, preserved as organic 

material, can be seen protruding into the adjacent matrix (Fig. 3B). The contrast can be seen most clearly in the 

comparison of right (internal mould) and left (external mould) chelicerae (Figs 1–2).

The spider had been skilfully developed from the rock matrix by its discoverer, Jörg Ansorge, before receipt 

for study. The specimen was studied and drawn using Leica MZ16 and MZ12.5 stereomicroscopes equipped with 

camera lucida drawing attachments. Photographs were taken on the stereomicroscopes using polarized incident 

light, with the specimen both dry and under 70% alcohol, with Canon EOS 5D MkII and MkIII cameras, and also 

using a Leica DM2500 M microscope, using reflected light, for higher magnification of structural details (Figs 

3A–C). Drawings were finalized using iDraw software (www.indeeo.com). The holotype, MB.A 2966, is housed in 

the palaeontological collections at the Museum für Naturkunde, Berlin.

All measurements are in mm. Note that, because the fossil is preserved in three dimensions, and podomeres are 

therefore not necessarily lying flat on the matrix, some podomere measurements are less accurate than under usual, 

flattened, matrix preservation. Leg formula (e.g. 1234) expresses legs I–IV as longest to shortest. All paired 

structures are handed according to the symmetry of the spider; i.e. because the specimen is ventral-side up, legs 

seen on the left are actually right legs, and labelled thus.

Abbreviations: car carapace, ch chelicera, cx coxa, fe femur, ms macroseta, mt metatarsus, op opisthosoma, 

pa patella, Pd pedipalp, st sternum, ta tarsus, ti tibia, tr trochanter.

Morphological Interpretation

The single specimen is presented ventral side up on the rock matrix, so most of the carapace and dorsal features 

cannot be seen. As preserved, the chelicerae are large and porrect. The three-dimensional preservation of the 

specimen, lacking compaction, suggests that this orientation would have been so in life. Behind the chelicerae there 

is a rectangular sclerotized area. How the chelicerae relate to this piece is not clear, and we interpret it as the 

clypeus, in which case, the chelicerae are not located in a foramen. The cheliceral furrow bears no true teeth, but a 

row of stiff, socketed bristles, apparently on the promargin. Because they would perform the function of true teeth, 

these are interpreted as peg teeth, although they are not so strong and lack the boss-like bases commonly seen in 

archaeids, for example. About six peg teeth are visible (Fig. 3A) and the bases of another six or so can also be seen; 

a few fine hairs also occur more proximally along the furrow; the external mould of the left chelicera shows 

scattered setae. The sternum is visible; it has a straight anterior border where it abuts the labium (there is a sharp 

demarcation where the labium is oriented upwards), slightly bowed, posteriorly converging sides, and a strongly 

curved posterior margin in front of coxae IV. It is not possible to discern whether the lateral edges have projections 

between the coxae, but none can be seen. The straight, posterior margin of the labium can be seen, but its overall 

length and shape cannot be determined. The area anterior to the sternum was excavated prior to study, but 

mouthparts were not revealed; hence, only the more distal parts of the pedipalps (patella–tarsus) are preserved. The 

leg coxae surrounding the lateral sides of, and meeting behind, the sternum ascend towards the viewer before the 

trochanters and more distal leg parts extend laterally across the rock surface. Coxa I is particularly large and 

protrudes forwards. 

Leg I is particularly robust, turned forwards, and well-armed with rows of thin macrosetae, especially on the 

ventral surfaces of the tibia and metatarsus (the tarsus cannot be seen). The other legs are weak in comparison. Leg 

II (left) is preserved only on the right side of the specimen, and trails backwards. All other legs are preserved at 

least to metatarsus, but only legs II and III (left, seen on the right), preserve the tarsus, albeit poorly. So, in order to 

determine leg formula, length of proximal parts needs to be used as a proxy for the whole leg. Legs II–IV are either 

strongly bent or broken between the patella and tibia, suggesting a natural break at this joint, possibly a site of 

autospasy (although this phenomenon is not known from palpimanoids). However, left leg III also has the 

metatarsus separate from the tibia, so this effect might be just an artefact of preservation. A short piece of 

podomere lying between the tibia and femur of left leg I might be a piece of metatarsus (? on Fig. 2), indicating 

strong flexure of this leg too. An alternative possibility is that this fragment belongs to the tarsus of right leg I, by 

extrapolation making the leg an altogether much longer appendage, but this seems less likely. Bristles (thin 

macrosetae) and setae are numerous, where preserved, on the podomeres. In particular, there are rows on femora to 

tarsi, seen best on right leg I tibia and metatarsus (Fig. 3B), left leg II femur and tibia, and right leg IV metatarsus 
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(Fig. 3C). A trichobothrium can be seen distally on right leg I metatarsus (Fig. 3B). Legs IV show a slight, but 

distinct, mesial curvature (Figs 1, 2) The opisthosoma is preserved as a subcircular patch of dark organic matter, 

lacking relief, and with a scattering of bristles within and extending beyond the dark area. The dark area is 

presumed to be ventral, on account of the preservation of the rest of the spider with ventral side uppermost, and the 

coloration suggests it is sclerotized. Two subparallel lines are the only structures seen on this dark area. It is 

possibly related to the epigyne.

Systematic Palaeontology

Class Arachnida Lamarck, 1801

Order Araneae Clerck, 1757

Superfamily Palpimanoidea sensu Wood et al. (2012) (but see comment in Wunderlich (2008))

Family uncertain

Genus Seppo n. gen.

Type species. Seppo koponeni n. sp.

Diagnosis. Palpimanoid without a cheliceral foramen; enlarged, forwardly directed leg I; short leg III; 

curvature of femur IV.

Etymology. After Seppo Koponen, to celebrate his 70th birthday.

Remarks. The new genus is accommodated in Palpimanoidea (Palpimanidae, Stenochilidae, Huttoniidae, 

Mecysmaucheniidae, Archaeidae, †Lagonomegopidae, †Spatiatoridae, †Micropalpimanidae) on account of a 

variety of characters which are commonly found in, but not exclusive to, this superfamily: enlarged chelicerae with 

peg teeth, and a lack of true teeth, along the cheliceral furrow, the presence of a distal trichobothrium on metatarsus 

I, paucity of large macrosetae on the legs, curved femur of leg IV, ventral anterior sclerotization and scattered 

bristles on the opisthosoma. Some Palpimanoidea have large chelicerae, and peg teeth are a characteristic of the 

superfamily (although these are also found in other spiders, e.g. Mimetidae). A distal metatarsal trichobothrium is 

characteristic of mecysmaucheniids and archaeids (Lehtinen 1980), although we cannot be sure if others were 

present on this podomere, A claw on the female pedipalp tarsus occurs in many spiders; in palpimanoids, for 

example, it is found in Eriauchenius O. Pickard-Cambridge, 1881, Afrarchaea Forster & Platnick, 1984 and 

Austrarchaea Forster & Platnick, 1984 (Wood et al. 2012a). The lack of macrosetae on the legs is an unusual 

feature of some spider families. In the new genus, numerous bristles (thin macrosetae) are present. Reduced leg 

spination occurs throughout Palpimanoidea and only a few other families (Wood et al. 2012a). A curved femur IV 

is characteristic of all living Archaeidae (Wood et al. 2012a). Sclerotization on the opisthosoma occurs in a variety 

of spider families, often in the form of a dorsal scutum; however, ventral sclerotization occurs in the epigynal area 

in Eriauchenius and Afrarchaea, and a reduced palpal claw is present in Colopea Simon, 1893 and in several 

mecysmaucheniid genera (Wood 2008; Wood et al. 2012a). Sparse bristles on the opisthosoma is also a feature of 

Archaeidae (Jocqué & Dippenaar-Schoeman 2006). 

Arguing against Palpimanoidea is the possibility of patella–tibia autospasy, which is best known from 

Linyphiidae, Pimoidae, Filistatidae, Leptonetidae and Hersiliidae, and some genera in the Clubionidae and 

Philodromidae also show a tendency for the legs to separate at this joint (Roth & Roth 1984). 

The genus differs from all palpimanoid families except Huttoniidae and the extinct families in the lack of a 

cheliceral foramen. A bent fourth femur is found in Archaeidae, but the femora of the fossil lack the hump seen in 

this family (Wood et al. 2012a). While the combination of characters suggest Palpimanoidea, there are some 

characters of the superfamily which cannot be seen in the fossil, e.g. cheliceral gland mound, and sclerotization 

around the spinnerets. Nor it is not clear to which existing family, if any, the new genus belongs.

Seppo koponeni n. sp.

Figs 1–3

Diagnosis. As for the genus.
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FIGURE 1. Seppo koponeni n. gen. & n. sp. Holotype and only known specimen MB.A 2966. A, photograph of dry specimen 

in low-angle light, ventral. B, photograph under 70% ethanol and cross-polarized light. Scale bars = 1 mm.
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FIGURE 2. Seppo koponeni n. gen. & n. sp. Holotype and only known specimen MB.A 2966. Explanatory drawing to 

accompany Figure 1. Scale bar = 1 mm.

Description. Adult? female. Carapace unknown; st L 0.76, W 0.58, ratio 1.30, straight anterior border, slightly 

bowed posteriorly converging sides, strongly curved posterior margin; lb  with straight posterior border, not fused 

to st; ch large, subtriangular, with row of at least 12 peg teeth along cheliceral furrow, no true teeth, scattered setae 

on anterior surface, L 1.26. Pedipalp slender, setose, bearing serrate claw. Leg formula 1243; legs I, II much longer 

than III, IV; leg I particularly longer than others (ratios fe-mt: 1:2, 1:3, 1:4 ). Legs well clothed in setae and bristles, 
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especially tibiae and metatarsi of leg I. Leg I with rows of thin macrosetae along length of tibia and metatarsus, 

metatarsus with distal trichobothrium. Leg IV metatarsus with at least 3 rows of bristles along length, pair of thin, 

curved macrosetae at distal joint. Podomere lengths: all tr ~0.2; Pd pa 0.36, ti 0.84, ta L 0.65, total pa–ta 1.85; leg I 

fe 2.58, pa 0.77, ti 2.40, mt 1.75, total fe–mt 7.49; leg II fe 2.00, pa 0.74, ti 1.72, mt 1.40, ta 0.68, total fe–mt 5.86; 

leg III fe 1.16, pa 0.53, ti 1.04, mt ≥0.80, ta ≥0.59; total fe–mt 3.53; leg IV fe 1.82, pa ≥0.43, ti 1.28, mt 1.32, total 

fe–mt 4.85. Opisthosoma with subcircular antero-ventral sclerotized region and scattered bristles.

Material. Single specimen (part only), number MB.A 2966, deposited in the Museum für Naturkunde, Berlin.

Type locality and horizon. Klein Lehmhagen clay pit, Grimmen, Vorpommern, Germany; Lower Jurassic: 

Lower Toarcian: falciferum zone (exaratum subzone), c. 180 Ma.

Etymology. After Seppo Koponen, to celebrate his 70th birthday.

FIGURE 3. Seppo koponeni n. gen. & n. sp. Holotype and only known specimen MB.A 2966. A, cheliceral furrow showing 

base of fang and row of ?promarginal peg teeth. B, distal end of metatarsus I, retrolateral, showing bristle-like macrosetae and 

trichobothrium, and pedipalp tarsus showing toothed terminal claw. C, metatarsus of right leg IV, prolateral, showing rows of 

bristles and distal pair of curved bristles. All photographs taken under 70% ethanol and in cross-polarized light.

Discussion

Spider fossils are rare in rocks older than the Cretaceous because of the scarcity of amber with biotic inclusions 

before that time, so every occurrence of a Jurassic spider needs to be documented. The single specimen described 

here shows an unusual preservation style, even for rock-matrix preserved spiders, in calcium carbonate. 

Nevertheless, it shows glimpses of an interesting morphology, allowing us to understand a little more about 

Jurassic araneofaunas. The spider fauna of the Jurassic known to date includes a plectreurid (Haplogynae) (Selden 

& Huang 2010), palpimanoids (including Archaeidae) (Selden et al. 2008b), and basal, cribellate orbicularians 

(Selden et al. 2013) from China; an archaeid (Eskov 1987) and a basal orbicularian (Eskov 1984; Selden 2012) 

from Russia; and a possible uloborid from Australia (Selden & Beattie 2013). Earlier Mesozoic (Triassic) 

opisthotheles are two mygalomorphs (Selden & Gall 1992; Dalla Vecchia & Selden 2013) and two araneomorphs 

(Selden et al. 1999). The present find adds a further palpimanoid to this fauna, albeit from much older times.

Together with a scorpion from Braunschweig (Bode 1951; Dunlop et al. 2007), the Grimmen spider is one of 

only two arachnids ever to have been found in the Liassic rocks of north Germany. These two arachnid fossils are 

outnumbered by several thousand insect specimens at several localities (the most important being Grimmen, 

Brausnchweig, and Dobbertin: Ansorge 2003), and the Grimmen spider occurs among nearly 3000 insect 

specimens now known from that locality (Ansorge 2007). This highly skewed ratio of insects to spiders was 

discussed by Selden et al. (2009) although, as yet, no quantitative studies have been done on this phenomenon, nor 

explanations forthcoming, except the general observation that insects fly over, and fall into, water far more easily 

than spiders do. How the spider came to be preserved in marine clay, far from land, is somewhat mysterious. 

However, given the abundance of flying insects in these beds, ballooning is a possibility as a method of transport 
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(though this has not been observed in palpimanoids), as are severe storms, hurricanes, and tornadoes. Moreover, 

occasionally terrestrial biota is carried far out to sea, on floating vegetation for example. A terrestrial mite was 

discovered in the Lower Jurassic marine Oxford Clay (Selden et al. 2008a), in which much driftwood and even 

dinosaur bones have been found. Similarly, dinosaurs are known from the German Lias sites (Ansorge 2007).

Seppo n. gen. shows a rather unusual morphology, with large (but not elongated), porrect chelicerae, especially 

long, robust legs I, and short legs III. The robust, well-armed legs I, directed forwards, suggest they were prey-

capture appendages. Such a morphology is typical of a sit-and-wait predator. Short legs III is typical of web 

spiders, especially orbweavers although also found in some palpimanoids, but not in substrate dwellers, whose legs 

are more equal in length. This suggests the spider was not a habitual ground dweller, and the armoured front legs 

could be related to capturing dangerous prey. Many palpimanoids today are araneophages, for example. 

The combination of characters shown by Seppo n. gen. suggest Palpimanoidea, although the discovery of 

further material would be most helpful to confirm this determination. A recent study by Wood et al. (2012b), 

incorporating fossil and extant palpimanoids, came to the conclusion that Palpimanoidea is an ancient group, with 

diversification of major lineages occurring before the break-up of Pangaea; i.e. in the Permo-Trias. During the 

Toarcian, the geography of present-day central Europe was dominated by an epicontinental sea with scattered 

islands, on the western edge of the opening Tethys ocean, created by rifting caused by the break-up of Pangaea 

(Scotese 2004). At this time there was a widespread marine extinction event (the Toarcian oceanic anoxic event) 

recorded, for example, in the coeval Posidonia shales found in southern Germany. This event was connected to a 

global warming episode, resulting in a warm temperate climate in the region at the time (Brański 2012), and hence 

ideal conditions for palpimanoids, assuming they had similar ecological preferences then as today. The presence of 

Seppo n. gen. in this region at that time reflects the likely widespread occurrence of the superfamily as suggested 

by Wood et al. (2012b). Given the mosaic distribution of characters exhibited by extant and extinct palpimanoids, 

as well as those genera (Seppo n. gen., Sinaranea Selden, Huang & Ren, 2008) not assigned to family, it is possible 

that we see today remnant lineages of a former larger, more diverse, and widespread group of Mesozoic spiders.
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