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ABSTRACT. Ten specimens of spiders from the
Eocene (c. 4950 Ma) Parachute Creek Member of the
Green River Formation from Colorado are reported.
None is sufficiently well preserved to be described as a
new taxon. Spiders belonging to the Uloboridae (including Miagrammopes), Hersiliidae (Hersiliola), Selenopidae, and Thomisidae are described and illustrated. These extend the fossil record of Hersiliola, Miagrammopes and Thomisidae. The Parachute Creek
Member is a cyclical sequence of oil shales and evaporites which represents intermittent playa lake sediments.
The arachnofauna of varied modes of life, possibly
from a variety of habitats, was most likely preserved
during flash flood episodes.
ÐÅÇÞÌÅ. Îòìå÷åíî 10 âèäîâ ïàóêîâ èç ýîöåíîâûõ îòëîæåíèé Ïàðàøþò-Êðèê ïà÷êè â ñâèòå
Ãðèí-Ðèâåð â Êîëîðàäî. Íè îäèí èç âèäîâ íå ñîõðàíèëñÿ äîñòàòî÷íî õîðîøî äëÿ ïîëíîöåííîãî îïèñàíèÿ. Îïèñàíû è ïðîèëëþñòðèðîâàíû ïàóêè, îòíîñÿùèåñÿ ê Uloboridae (âêëþ÷àÿ Miagrammopes),
Hersiliidae (Hersiliola), Selenopidae è Thomisidae.
Îòïå÷àòêè Hersiliola, Miagrammopes è Thomisidae
íàéäåíû âïåðâûå. Ïà÷êà Ïàðàøþò-Êðèê ÿâëÿåò ñîáîé öèêëè÷íóþ ïîñëåäîâàòåëüíîñòü íåôòåíîñíûõ
ãëèíèñòûõ ñëàíöåâ è ýâàïîðèòîâ, ïðåäñòàâëÿþùèå
ñîáîé ÷åðåäóþùèåñÿ ïðèáðåæíûå îç¸ðíûå îòëîæåíèÿ. Ïàóêè ðàçëè÷íûõ ýêîëîãè÷åñêèõ ãðóïïèðîâîê, æèâøèõ, ïî âñåé âåðîÿòíîñòè â ðàçíûõ áèîòîïàõ, î÷åâèäíî áûëè çàõîðîíåíû â ïåðèîäû ðåçêèõ
íàâîäíåíèé.

Introduction
Spiders are relatively common in some members of
the Eocene Green River Formation of Wyoming, Utah,

and Colorado, yet hitherto only a single specimen has
been described: Linyphia byrami Cockerell, 1925. Some
legs and eggsacs, supposedly of araneids, were described and figured (but not named) by Scudder [1890],
and illustrations of Green River spiders have appeared
in, for example, Dayvault et al. [1995] and Grande
[2013]. Most of these are misidentified. Here, we describe a few, identifiable specimens from a collection
of fossil spiders from the Ypresian (4950 Ma: Smith
et al. [2008]) Parachute Creek Member of the Green
River Formation, Rio Blanco County, Colorado.
Cenozoic spiders are far more common than those
from older strata, particularly because of their relative
abundance in ambers from the Baltic region of Europe,
the Dominican Republic, and elsewhere. However, spiders preserved in the rock matrix, usually lake deposits, are considerably rarer, and their interest lies in that
the arachnofaunas preserved do not necessarily come
from forests. Moreover, the oldest of the major Cenozoic ambers, the Baltic amber, is slightly younger (c.
4049 Ma: Weitschat & Wichard [2010]) than the
Green River Formation, so the specimens described in
this paper are among the oldest known fossils of their
respective taxa.
In this paper, we present an overview of the Parachute Creek Member of the Eocene Green River Formation, description of a selection of specimens of spiders from this horizon, and comments on the palaeoenvironment which is suggested by this arachnofauna.

Stratigraphy and palaeontology
The specimens come from the Parachute Creek
Member of the Green River Formation, from Rio Blanco County, Colorado (site B in Dayvault et al. [1995]).
This horizon, approximately 45 m below the Mahoga-
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Figs 12. Typical preservation of insects and spiders in the Parachute Creek Member of the Eocene Green River Formation, dry, scale
lines are mm: 1  KUMIP 366472, insects and juvenile thomisid spider; 2  KUMIP 366470b, male thomisid spider and adjacent
hymenopteran.
Ðèñ. 12. Ïðèìåð òèïè÷íûõ îòïå÷àòêîâ íàñåêîìûõ è ïàóêîâ â ïà÷êå Ïàðàøþò-Êðèê ñâèòû Ãðèí-Ðèâåð, ñóõàÿ ïîâåðõíîñòü,
øêàëà â ìì: 1  KUMIP 366472, íàñåêîìûå è þâåíèëüíûé ïàóê-áîêîõîä; 2  KUMIP 366470b, ñàìåö ïàóêà-áîêîõîäà è
ïåðåïîí÷àòîêðûëîå.

ny Bed, is dated as Lower Eocene (Ypresian), approximately 4950 Ma (Smith et al. [2008]).
The Green River Formation is famous for its spectacular fossil plants, insects, crocodiles, and rare birds
and mammals, including a bat [Nudds & Selden, 2008].
Other arachnids reported include a scorpion Uintascorpio halandrasorum Perry, 1995 [Santiago-Blay et
al., 2004], and a chelytid mite [Bradley, 1931], although the latter may be a Recent contaminant. Many
of the specimens described here have insects adjacent
to or lying across the spider; some specimens bear
more than one spider or other arachnid on the slab. It is
tempting to assume that insects lying across or adjacent
to the spider (Figs 12) were in the process of being
eaten or stalked; on the contrary, the likelihood of a
random association is high. One example of an accumulation of insects adjacent to a spider was published
as a possible example of a fossilized web with its prey
[Coddington, 1995], although no silk is preserved.
The fossil record of uloborids is long-ranging, extending back to the Cretaceous at least, and possibly
Jurassic [Selden & Beattie, 2013]. Cenozoic uloborids,
however, are known only from ambers, and the genus
Miagrammopes O. Pickard-Cambridge, 1870 is known
from Neogene Dominican amber and Quaternary copal
of Madagascar [Dunlop et al., 2014]. The Miagrammopes sp. described here is thus the oldest record of
the genus. The hersiliid fossil record extends back to
the Cretaceous, with a record in Burmese amber
[Wunderlich, 2011]; nevertheless, the fossil reported
here is the oldest known record of the genus Hersiliola
Thorell, 1870. Selenopidae are known from Quaternary copal of Madagascar, Baltic amber, and amber from
the Paris Basin [Dunlop et al., 2014]. The last record
[Penney, 2006], from the locality of Le Quesnoy, is
dated as early Eocene (5255 Ma: Nel & Brasero
[2010]) in age, and is thus slightly older than the Green
River record described here. Finally, the fossil record

of Thomisidae is entirely Cenozoic, with records from
the major amber and copal deposits, as well as from
lake sediments in Colorado, Alaska, Wyoming, China,
Germany, Italy, and France [Dunlop et al., 2014]. The
strata in none of these localities is as old as the Green
River, so the fossils described here are the oldest thomisids known from the fossil record.
The fossil horizon lies within the Piceance Basin, an
enclosed lake during early Eocene times, which was
subject to cyclical evaporative episodes, of which the
Parachute creek Member is one [Smith et al., 2008].
Consequently, many of the spider specimens died with
their legs curled, an attitude consistent with hypersaline
environments [Downen & Selden, 2013]. How such fauna as terrestrial arthropods came to be preserved in such
an environment is the subject of speculation. Possibly,
they were living on mud flats adjacent to a saline lake
and were occasionally incorporated into a flash flood
which enlarged the lake temporarily, drowning and preserving the spiders in a saline medium.

Material and methods
The fossil spiders described here come from a collection of 54 specimens loaned by YW to PAS, of
which ten were selected for study because they were
better preserved and recognizable, to some extent.
Among the collection is also a tiny juvenile opilionid,
too poorly preserved to say more than that. The fossils
are preserved as patches of organic matter on thin slabs
of siltstone. In general, the setae and other more robust
(i.e. two layers of cuticle when compressed in the rock)
are best preserved. In some specimens (e.g. KUMIP
366475) the organic matter has degraded so that it is
partly just a ghostly shape; nevertheless, some specimens like this provide data. The preservation is not
sufficiently good for fine structures such as trichobothria (except in one case: Fig. 27) to be seen.

Fossil spiders from the Eocene Formation
The specimens were studied and photographed under 70% ethanol (to enhance contrast) using a Leica
MZ16 stereomicroscope, and photographed using a
Canon EOS 5D MkIII digital camera attached to the
microscope and DSLR Assistant software (www.
kaasoft.com) on an Apple MacBook Pro computer.
Photographs were manipulated using Adobe Photoshop
software, and final drawings were made from the photographs using iDraw (www.indeeo.com). Except for
Figs 12, all photographs were taken under 70% ethanol. All measurements are in millimetres and were
made from the drawings using iDraw. Measurements
of paired organs are means of left and right of part and
counterpart, i.e. maximally four measurements if all
are preserved, and means are presented in the descriptions.
Leg formula (e.g. 1423) indicates the length of each
leg relative to the others, from longest to shortest.
Abbreviations: at anal tubercle, AS anterior spinneret,
cal calamistrum, car carapace, ch chelicera, e embolus,
ep epigyne, fe femur, L length, lb labium, mc median
claw, mt metatarsus, mx maxilla, op opisthosoma, pc
paired claw, pa patella, Pd pedipalp, PS posterior spinneret, sp spinnerets, st sternum, ta tarsus, ti tibia, tr
trichobothrium, W width. Repository abbreviation:
KUMIP  Kansas University Museum of Natural History, Division of Invertebrate Paleontology.

Taxonomic survey
Order Araneae Clerck, 1757
Suborder Opisthothelae Pocock, 1892
Infraorder Araneomorphae Smith, 1902
Entelegynae Simon, 1893
Family Uloboridae Thorell, 1869
REMARKS. The specimens described here are
placed in this family on account of them being cribellate, the legs being thickly clothed in coarse setae, with
few, small macrosetae, apart from the characteristic
row of short macrosetae on the ventral surface of the
tarsus and distal metatarsus of Leg IV [Opell, 1979;
Griswold et al., 2005] (seen in Miagrammopes sp.).
Uloboridae incertae sedis
Figs 38.
REMARKS. KUMIP 366476 lacks details which
would place it in any particular uloborid genus, though
its general features suggest it belongs in this family; the
calamistrum, and coarse setae and few, small macrosetae on the legs, for example. The elongate legs 1 and 2,
and very short leg III suggest this was an orb weaver.
The swollen but unerupted pedipalps indicates that it is
a juvenile male. The fourth leg is seen only as shadows
hidden beneath the opisthosoma in the counterpart;
nevertheless, a section of calamistrum can be seen
(Fig. 8). The difference in leg formula and leg lengths
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preclude this spider from belonging to the same species as the following (Miagrammopes sp.).

MATERIAL. KUMIP 366476a (part) and 366476b (counterpart) (subadult male) from the Lower Eocene (Ypresian: 4950
Ma) Parachute Creek Member of the Green River Formation, from
Rio Blanco County, Colorado.

DESCRIPTION. KUMIP366476. Juvenile male.
Body elongate, L 3.81. Slightly swollen pedipalp tarsi
with curved macrosetae. Leg formula 1243; legs thickly clothed in coarse setae; few, small macrosetae on ti
and mt of all legs; section of cal on mt 4 of counterpart
(Fig. 8); podomere lengths: Leg I fe 2.88, pa 0.48, ti
2.43, mt 1.92, ta 1.15; Leg II fe 1.97, pa 0.39, ti 1.51,
mt 1.21, ta 0.74; Leg III ti 0.62, mt 0.55, ta 0.50; Leg
IV ti 1.55, mt + ta 1.88. Op L 2.59, W 1.48 (L/W ratio
1.75); sp subterminal, short (Fig. 7).
Genus Miagrammopes O. Pickard-Cambridge, 1870
Miagrammopes sp.
Figs 919.
REMARKS. The elongate opisthosoma with terminal spinnerets, flat carapace, and massive forelegs and
relatively tiny second and third legs place this species
within the genus. KUMIP 366473 is considered to be a
female on account of the inconspicuous pedipalps and
the raised area of the opisthosoma in the epigynal region. KUMIP 366474 and KUMIP 366475 are subadult males, based on the swollen but unerupted pedipalps. It is not possible to distinguish the fossils from
other members of the genus, so the species is recorded
here as Miagrammopes sp.

MATERIAL. KUMIP 366473a (part) and 366473b (counterpart) (female), KUMIP 366474 and KUMIP 366475 (subadult males)
from the Lower Eocene (Ypresian: 4950 Ma) Parachute Creek
Member of the Green River Formation, from Rio Blanco County,
Colorado.

DESCRIPTION. KUMIP 366473 (Figs 912, 17).
Female. Body elongate, L 4.75; car L 1.52. Leg formula 1423; legs thickly clothed in coarse (presumably
plumose) setae, no macrosetae except characteristic
uloborid row of short macrosetae along ventral edge of
ta 4 and distal mt 4 (Fig. 17); fragment of cal on dorsal
edge of mt 4 of part (Fig. 17); podomere lengths: Leg I
fe 2.34, pa 0.51, ti 1.58, mt 2.01, ta 0.76; Leg II pa
0.33, ti 0.75, mt 0.65, ta 0.50; Leg III mt 0.61, ta 0.37;
Leg IV 1.38, pa 0.42, ti 1.41, mt 0.80, ta 0.91. Op
cylindrical, L 3.24, W 0.81 (L/W ratio 4.26); cluster of
terminal spinnerets.
KUMIP 366474 (Figs 1314). Subadult male. Body
elongate, L 3.80; car L 0.98. Leg formula 1423;
podomere lengths: Leg I fe 2.19, pa 0.53, ti 1.76, mt
1.95, ta 1.08; Leg II fe 0.90, pa 0.24, ti 0.70, mt 0.78, ta
0.56; Leg IV fe 1.45, ti 0.89, mt 0.83, ta 0.72. Op L
2.82, W 0.79 (L/W ratio 3.58).
KUMIP 366475 (Figs 1516, 1819). Subadult
male. Body elongate, L 4.94; car L 1.60, W 0.96 (L/W
ratio 1.66). Leg formula 1423; cal L 0.60, stretching
from 0.15% to 0.61% of length of mt (Fig. 18);
podomere lengths: Leg I fe 2.42, pa 0.51; Leg II fe
1.19, pa 0.42, ti 1.52, mt 1.47; Leg III fe 0.97; pa 0.26,
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Figs 38. Uloboridae incertae sedis, juvenile male, KUMIP 366476a (part, 34), KUMIP 366476b (counterpart, 58): 3, 5 
photographs of whole specimens; 4, 6  explanatory drawings of 3 and 5, respectively; 7  spinneret region; 8  calamistrum on left leg
IV of counterpart.
Ðèñ. 38. Uloboridae incertae sedis, þâåíèëüíûé ñàìåö, KUMIP 366476a (îòïå÷àòîê, 34), KUMIP 366476b (ïðîòèâîîòïå÷àòîê,
58): 3, 5  ôîòîãðàôèè âñåãî òåëà; 4, 6  ïîÿñíÿþùèå ðèñóíêè ôîòîãðàôèé 3 è 5, ñîîòâåòñòâåííî; 7  îáëàñòü ïàóòèííûõ
áîðîäàâîê; 8  êàëàìèñòðóì íîãè IV ïðîòèâîîòïå÷àòêà.

Fossil spiders from the Eocene Formation
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Figs 910. Miagrammopes sp., female, KUMIP 366473a (part): 9  photograph of whole specimen; 10  explanatory drawing of 9.
Ðèñ. 910. Miagrammopes sp., ñàìêà, KUMIP 366473a (îòïå÷àòîê): 9  ôîòîãðàôèÿ âñåãî òåëà; 10 ïîÿñíÿþùèé ðèñóíîê
ôîòîãðàôèè 9.

ti 0.49, mt 0.49, ta 0.61; Leg IV fe 1.65, pa 0.40, ti
1.30, mt 1.28, ta 0.88. Op L 3.34, W 0.88 (L/W ratio
3.81).
Family Hersiliidae Thorell, 1870
Genus Hersiliola Thorell, 1870
Hersiliola sp.

Figs 2027.

REMARKS. Two adult male specimens, KUMIP
366468 and KUMIP 366477, belong in this family on

account of their elongate, tapering posterior spinnerets,
long anterior legs with numerous macrosetae (Figs 20
21, 2324), short third leg pair, and three tarsal claws
(Fig. 22, 2526). On KUMIP 366468, the legs are
folded so that the tarsi of legs 1 and 2 can be seen
superimposed on the mouthpart region. The differences in overall lengths and opisthosoma shape can easily
be attributed to differences in compression during fossilization. In KUMIP 366477 the distal parts of the
posterior spinnerets are not preserved, but they were
clearly long, as in KUMIP 366468. The best-known
hersiliids are tree-trunk dwellers with extremely long
posterior spinnerets, such as Hersilia Audouin, 1826.
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Figs 1112. Miagrammopes sp., female, KUMIP 366473b (counterpart): 11  photograph of whole specimen; 12  explanatory
drawing of 11.
Ðèñ. 1112. Miagrammopes sp., ñàìêà, KUMIP 366473b (ïðîòèâîîòïå÷àòîê): 11  ôîòîãðàôèÿ âñåãî òåëà; 12  ïîÿñíÿþùèé
ðèñóíîê ôîòîãðàôèè 11.

However, some ground-dwelling hersiliids have rather
shorter posterior spinnerets, and the fossil spider most
closely resembles these. The common ground-dweller
is Hersiliola (sensu lato, including e.g. Duninia Marusik
et Fet, 2009, Ovtsharenkoia Marusik et Fet, 2009,
Deltshevia Marusik et Fet, 2009) to which the fossil is
referred. Occasional species in other genera have shorter
spinnerets but these species differ in other ways from
the fossil (e.g. Tamopsis brachycauda Baehr et Baehr,
1987 differs in the shape of the abdomen).

MATERIAL. KUMIP 366468 (male) from the Lower Eocene
(Ypresian: 4950 Ma) Parachute Creek Member of the Green River
Formation, from Rio Blanco County, Colorado.

DESCRIPTION. KUMIP 366468 (Figs 2022).
Male. Small spider, body L 3.76 (inc. sp). Leg formula
probably 2143; numerous macrosetae on at least proximal podomeres (feti); podomere lengths: Leg I fe
1.67, pa 0.48, ti e1.23, ta 0.52; Leg II fe 1.81, pa 0.40;
Leg III fe 0.98, pa 0.38, ti 0.98, mt 0.71, ta 0.66. Op

suboval L 1.73, W 1.24 (L/W ratio 1.39); sp terminal,
PS L 0.87, elongate, 2.8× length of AS, AS L 0.31.
DESCRIPTION. KUMIP 366477 (Figs 2327).
Male. Small spider, body L 2.72 (inc. sp). Leg formula
2143; podomere lengths: Leg I fe 1.12, pa 0.26, ti 1.64,
mt 1.51, ta 0.45; Leg II fe 1.52, pa 0.30, ti 1.56, mt
1.52, ta 0.51; Leg III fe 0.86, pa 0.29, ti 0.59, mt 0.57,
ta 0.39; Leg IV fe 1.29, pa 0.29, ti 0.80. Op subcircular, about as wide as long, L 1.27, W 1.23 (L/W ratio
1.04); sp terminal, PS elongate, AS short.
Family Selenopidae Simon, 1897
Selenopidae incertae sedis
Figs 2831.
REMARKS. Specimen KUMIP 366469 is identified as a selenopid on account of its laterigrade legs,

Fossil spiders from the Eocene Formation
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Figs 1314. Miagrammopes sp., subadult male, KUMIP 366474: 13  photograph of whole specimen; 14  explanatory drawing of

Ðèñ. 1314. Miagrammopes sp., ñóáàäóëüòíûé ñàìåö, KUMIP 366474: 13  ôîòîãðàôèÿ âñåãî òåëà; 14  ïîÿñíÿþùèé ðèñóíîê
ôîòîãðàôèè 11.
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Figs 1519. Miagrammopes sp., KUMIP 366475 (1516, 1819, subadult male), KUMIP 366473a (17, female): 15  photograph of
whole specimen; 16  explanatory drawing of 15; 17  leg IV showing preserved section of calamistrum and row of deinopoid
macrosetae along ventral edge of tarsus and distal part of metatarsus; 1819  right (18) and left (19) leg IV metatarsi showing remains of
calamistra.
Ðèñ. 1519. Miagrammopes sp., KUMIP 366475 (1516, 1819, ñóáàäóëüòíûé ñàìåö), KUMIP 366473a (17, ñàìêà): 15 
ôîòîãðàôèÿ âñåãî òåëà; 16  ïîÿñíÿþùèé ðèñóíîê ôîòîãðàôèè 15; 17  íîãà IV, ïîêàçàí ó÷àñòîê êàëàìèñòðóìà è ðÿä
äåèíîïèäíûõ ùåòèíîê âäîëü íèæíåãî êðàÿ ëàïêè è äèñòàëüíîé ÷àñòè ïðåäëàïêè; 1819 ïðàâàÿ (18) è ëåâàÿ (19) ïðåäëàïêà IV ñ
îñòàòêàìè êàëàìèñòðóìîâ.

subequal in length; broad carapace; and numerous pairs
of macrosetae on tibiae and metatarsi.

MATERIAL. KUMIP 366469 (female or juvenile) from the
Lower Eocene (Ypresian: 4950 Ma) Parachute Creek Member of
the Green River Formation, from Rio Blanco County, Colorado.

DESCRIPTION. KUMIP 366469 (Figs 2831).
Female or juvenile. Body length (inc. ch) 3.64. Car
wider than long, L 1.27, W 1.58 (L/W ratio 0.80). Ch
short, robust, with curved fang and row of small teeth
on furrow, L 0.67. Pedipalp short, simple, pa 0.44, ti
0.45, ta 0.78. Legs laterigrade, 3 and 4 slightly longer
than 1 and 2, formula 4312; long macrosetae on femorametatarsi, especially numerous on tibiae and metatarsi (e3 pairs); thin, erect seta at c. 0.5 position on
dorsal tibiae; tarsi rather short, weakly scopulate (Figs
28, 30, 32); podomere lengths: Leg I fe 1.79, pa 0.65, ti
1.99, mt 1.47, ta 0.69; Leg II fe 1.66, pa 0.66, ti 1.87,
mt 1.23, ta 0.76; Leg III fe 2.17, pa 0.57, ti 2.74, mt
1.92, ta 0.79; Leg IV fe 1.80, pa 0.59, ti 2.49, mt 2.55,

ta 0.96. Op oval in outline, L 1.78, W 1.16 (L/W ratio
1.53); sp terminal, small.
Family Thomisidae Sundevall, 1833
Thomisidae incertae sedis
Figs 3342.
REMARKS. These specimens (KUMIP 366470,
366471, 366472) are identified as thomisids on account of their squat body (carapace and opisthosoma
wider than long), triangular opisthosoma; legs 1 and 2
longer than legs 3 and 4, with two toothed claws and
accessory serrate setae on the tarsi (cf. fig. 7K in Wolff
and Gorb [2012]), and a circular pedipalp with a marginal scimitar-shaped embolus. KUMIP 366470 and
366471 are adult males, while KUMIP 366472 is a
juvenile; the last specimen is about the same size as the
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Figs 2027. Hersiliola sp., males, KUMIP 366468 (2022), KUMIP 366477 (2327): 20, 23  photographs of whole specimens; 21,
24  explanatory drawings of 20 and 23, respectively; 22  claws of left tarsus I; 25  left tarsus I; 26  right tarsi I and II; 27 
trichobothrium on tibia of left leg IV.
Ðèñ. 2027. Hersiliola sp., ñàìöû, KUMIP 366468 (2022), KUMIP 366477 (2327): 20, 23  ôîòîãðàôèè âñåãî òåëà; 21, 24 
ïîÿñíÿþùèå ðèñóíêè ôîòîãðàôèè 20 è 23, ñîîòâåòñòâåííî; 22  êîãîòêè ëåâîé ëàïêè I; 25  ëåâàÿ ëàïêà I; 26  ïðàâûå ëàïêè I
è II; 27  òðèõîáîòðèÿ ëåâîé ãîëåíè íîãè IV.
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Figs 2832. Selenopidae incertae sedis, female or juvenile, KUMIP 366469: 28  left tarsus I; 29  photograph of whole specimen;
30  right tarsus IV; 31 explanatory drawing of 29; 32  right tarsus II.
Ðèñ. 2832. Selenopidae incertae sedis, ñàìêà èëè þâåíèë, KUMIP 366469: 28  ëåâàÿ ëàïêà I; 29  ôîòîãðàôèÿ âñåãî òåëà; 30 
ïðàâàÿ ëàïêà IV; 31 ïîÿñíÿþùèé ðèñóíîê ôîòîãðàôèè 29; 32  ïðàâàÿ ëàïêà II.

adult males, hence it is presumed to be a juvenile
female. The short, triangular abdomen is characteristic
of Thomisus Walckenaer, 1805, and the fossil species
is most likely within the Thomisinae (or the Thomisus
clade of [Benjamin et al., 2008]).
There are some differences between the fossil and
Thomisidae, however: the anterior legs podomeres are
not armed with strong macrosetae ventrally, which is
common in thomisids, and the third leg is rather short.
These characters are suggestive of male araneids; however, we are not aware of any araneids which have such
a characteristic truncated abdomen as the fossil.

MATERIAL. KUMIP 366470a (part) and 366470b (counterpart), KUMIP 366471 (males), and KUMIP 366472 (juvenile) from
the Lower Eocene (Ypresian: 4950 Ma) Parachute Creek Member
of the Green River Formation, from Rio Blanco County, Colorado.

DESCRIPTION. KUMIP 366470 (Male). Short,
squat spider; car L 1.12, W 1.23 (L/W ratio 0.91).
Pedipalp with scimitar-like embolus in marginal position (Figs 3536). Legs 1 and 2 longer than 3 and 4,
formula 1243; long macrosetae on dorsal distal patellae (position c. 0.99), and 0.25 and 0.75 of dorsal
tibiae; tarsi with two, dentate claws (Fig. 39) and serrate setae; podomere lengths: Pd ta 0.38; Leg I fe 1.64,

pa 0.39, ti 1.15, mt 1.32, ta 0.59; Leg II fe 1.22, pa
0.36, ti 1.05, mt 1.14, ta 0.44; Leg III fe 0.71, pa 0.28,
ti 0.52, mt 0.56, ta 0.44; Leg IV fe 1.20, pa 0.34, ti
0.71, mt 0.95, ta 0.38. Opisthosoma triangular, with
lateral sides slightly curved outwards, posterior edge
almost straight, L 0.78, W 1.43 (L/W ratio 0.55).
DESCRIPTION. KUMIP 366471 (Male). Short,
squat spider. Pedipalp with scimitar-like embolus in
marginal position, Pd ta 0.42. Leg formula 1243; long
macrosetae on dorsal distal patellae (position c. 0.99),
and approximately 0.25 and 0.75 of dorsal tibiae, smaller
macrosetae on femur and metatarsus; tarsi with two,
dentate claws (Fig. 40) and serrate setae; podomere
lengths: Leg I pa 0.43, ti 1.21, mt 1.46, ta 0.77; Leg II
pa 0.42, ti 1.19, mt 1.05, ta 0.60; Leg III mt 0.58, ta
0.45; Leg IV pa 0.30, ti 0.74, mt 0.96, ta 0.48. Opisthosoma triangular, with lateral sides slightly curved outwards, posterior edge almost straight.
DESCRIPTION. KUMIP 366472 (Juvenile female).
Short, squat spider (Figs 4142). Ch L 1.04. Pedipalp
not swollen, fe 0.68, pa 0.26, ti 0.36, ta 0.66. Legs
short, formula 1243; no large macrosetae; podomere
lengths: Leg I fe 1.16, pa 0.46, ti 1.20, mt 1.20, ta 0.58;
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Figs 3336. Thomisidae incertae sedis, male, KUMIP 366470a (part, 3334), KUMIP 366470b (counterpart, 3536): 33, 35 
photographs of whole specimens; 34, 36  explanatory drawings of 33 and 35, respectively.
Ðèñ. 3336. Thomisidae incertae sedis, ñàìåö, KUMIP 366470a (îòïå÷àòîê, 3334), KUMIP 366470b (ïðîòèâîîòïå÷àòîê, 3536):
33, 35  ôîòîãðàôèè âñåãî òåëà; 34, 36  ïîÿñíÿþùèå ðèñóíêè ôîòîãðàôèé 33 è 35, ñîîòâåòñòâåííî.

Leg II fe 1.07, pa 0.51, ti 0.94, mt 0.65, ta 0.81; Leg III
fe 0.83, pa 0.39, ti 0.59, mt 0.54, ta 0.42; Leg IV fe
1.11, pa 0.40, ti 0.83, mt 0.90, ta 0.51. Opisthosoma
triangular, L 1.94, height 2.33.

Discussion
The ten specimens of spiders belong to four families (Hersiliidae, Selenopidae, Thomisidae, Uloboridae)
which are diverse in their modes of life and habitats.
Uloboridae weave aerial webs, mostly orbs but, in the
case of Miagrammopes, single-line webs, among low

vegetation in tropical forest habitats [Opell, 1984].
The other three families are surface dwellers, ranging
from modes of life on the ground and under stones, to
roamers on low or high vegetation. The fossil thomisid
species most resembles the living Thomisus, which is a
sit-and-wait predator on flowers, while the hersiliid is
identified as a Hersiliola, which live under stones.
Thomisids are cosmopolitan in distribution, while hersiliids and selenopids are essentially tropical and subtropical [Jocqué & Dippenaar-Schoeman, 2006; Crews
& Harvey, 2011].
Such a diverse assemblage of spiders seems to represent a variety of habitats and modes of life: predomi-
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Figs 3742. Thomisidae incertae sedis, KUMIP 366471 (3738, 40, male), KUMIP 366470b (39, male), KUMIP 366472 (4142,
juvenile): 37, 41  photographs of whole specimens; 38, 42  explanatory drawings of 37 and 41, respectively; 39  left tarsus II; 40 
right tarsus I.
Ðèñ. 3742. Thomisidae incertae sedis, KUMIP 366471 (3738, 40, ñàìåö), KUMIP 366470b (39, ñàìåö), KUMIP 366472 (4142,
þâåíèë): 37, 41  ôîòîãðàôèè âñåãî òåëà; 38, 42  ïîÿñíÿþùèå ðèñóíêè ôîòîãðàôèé 37 è 41, ñîîòâåòñòâåííî; 39  ëåâàÿ ëàïêà
II; 40  ïðàâàÿ ëàïêà I.

Fossil spiders from the Eocene Formation
nantly ground-dwellers, but including at least two species of web weavers. Sedimentological evidence of
interbedded oil-bearing shales and evaporites (predominantly nahcolite and halite) suggests an intermittent
playa lake environment [Lundell & Surdam, 1975; Smith
et al., 2008]. Presumably, the spiders were living in
adjacent habitats and were washed into the lake during
storms and subsequent flash floods. The provenance of
the spiders may have been a lush forest, as evidenced
by the subtropical vegetation and associated fauna (e.g
crocodiles), rather than nearby salt flats, although a
mixture of sources is quite likely.

Conclusions
The several species of spiders, belonging to the
Uloboridae, Hersiliidae, Selenopidae, and Thomisidae
described here are among the oldest records of their
respective taxa. This arachnofauna consist of species
from a variety of habitats and modes of life, was most
likely thrown together during flash flood episodes, resulting in their deposition on the Green River playa
lake. There are many more specimens of spiders from
the Green River Formation available for study, some of
which will be better preserved and will most likely
reveal a greater diversity of spiders from the earliest
Eocene, and thus provide further evidence for the palaeoclimate during this period of Earth history.
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