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Baltic amber fossil of Garypinus electri Beier provides
first evidence of phoresy in the pseudoscorpion family
Garypinidae (Arachnida: Chelonethi)
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ABSTRACT. A new fossil of Garypinus electri Beier, 1937, attached to the leg of a large tipuloid
fly in Baltic amber, is described. This is interpreted as the first case of phoresy in the Garypinidae
(here treated as a family distinct from the Olpiidae). The phylogenetic distribution of phoresy suggests
that this behaviour has arisen independently at least five times in the order Chelonethi. It is argued
that the pattern of clouding around fossils in Baltic amber reflects the initial zone of contact between
the specimen and the resin, thus providing information about the mode of entrapment.

PE3IOME. U3 6anTtuiickoro ssHTaps OMMCaH HCKOMAeMBbIN JI0XKHOCKOpIHOoH Garypinus electri Beier,
1937, KOTOPBII IPUKPETUICH K HOTe KPYITHONW THIYJIONIHOM Myxu. Haxo/ika HHTEpIIpeTHpyeTCcs Kak
nepBeIid cimydail ¢opesnn y Garypinidae (3mech ceMelcTBO TpakTyercss oTiamdHbiM oT Olpiidae).
duroreHeTHUECKOE pacrpocTpaHeHne (ope3un mpeanoiaraeT, uto B orpsae Chelonethi manHOe
TIOBE/ICHUE BO3HUKIIO HE3aBUCHMO I10 KpaifHel Mepe IATh pa3. [lokazaHo, UTO maTTepH MOMYTHEHHS
BOKPYT HCKOIIAEMOTO B OaNTHIICKOM SHTape OTpa’kaeT NCXOJHYIO 30HY KOHTAKTa MEKTY IK3EMILIS-

POM H CMOJIOH, TTOCTaBIIAS TAKUM 00pa3oM HH(OPMAIIHIO O CIIOCO0e MOTMagaHusl B TOBYIIKY.
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Introduction

Phoresy is a temporary association in which
one animal is transported by another of a differ-
ent species without feeding on it. This behaviour
is fairly widespread in pseudoscorpions, being
found in at least some members of the Tridench-
thoniidae, Lechytiidae, Syarinidae, Geogarypi-
dae, Larcidae, Sternophoridae, Cheiridiidae and

Cheliferoidea [Beier, 1948; Ressl, 1965; Much-
more, 1971; Harvey, 1985; Aguiar & Biihrn-
heim, 1998]. Isolated records of phoresy in
other families, such as Chthoniidae and Neo-
bisiidae [Poinar et al., 1998], are of question-
able validity. Poinar ef al. [1998] illustrated a
“?Chthonius sp.” (Chthoniidae) on a lepidopter-
an in Baltic amber, but the general appearance
of the pseudoscorpion suggests that it belongs
in the family Lechytiidae.



128

After a long controversy about the nature of
the association, it is now generally accepted
that phoresy in pseudoscorpions has evolved to
allow species occupying patchy habitats to dis-
perse [Legg, 1975]. Zeh & Zeh [1992a,b] have
convincingly refuted previous suggestions [Va-
chon, 1941; Muchmore, 1971] that phoresy in
this group is the incidental outcome of failed
predation attempts.

Phoretic associations between pseudoscor-
pions and other arthropods are undoubtedly
ancient. Fossil pseudoscorpions have been found
attached to Coleoptera, Diptera, Hymenoptera,
Lepidoptera and Opiliones in Tertiary Baltic
and Dominican ambers [Poinar et al., 1998].
The presence of typically phoretic families in
Cretaceous ambers [Schawaller, 1991; Judson
2000; pers. obs.] suggests that this behaviour
will prove to be much older.

One family that includes a significant pro-
portion of corticolous species, but in which
phoresy has not been observed, is the Garypin-
idae Daday'. It is therefore of interest to report
here the recent finding of a fossil garypinid,
Garypinus electri Beier, phoretic on a tipuloid
fly in Baltic amber.

Material and taphonomy

The fossil is preserved in a medium-sized
piece of Baltic amber (about 29 X 19 X 6 mm)
embedded in a Perspex block. The pseudoscor-
pion is attached by its left chela to one of two
legs of a large, unidentified, tipuloid fly (rest of
fly not preserved). This fossil is currently in the
collection of C. & H.W. Hoffeins (Hamburg;
catalogue number 1015/3), but will ultimately
be deposited in the Deutsches Entomologisches
Institut (Eberswalde).

The pseudoscorpion (Fig. 1) is surrounded
by a white layer of cloudy amber. Such cloud-
ing, which is common in Baltic amber fossils, is
sometimes referred to as ‘Schimmel’ (German
for ‘mildew’) and has long been interpreted as
the result of decomposition [Mierzejewski,
1978; Schliiter & Kiihne, 1975]. However, the

! The Garypininae were previously treated as a sub-
family of the Olpiidae [Chamberlin, 1930], but as argued

elsewhere [Judson, 1992; in prep.] they deserve to be
recognized as a separate family.

EuroPEAN ArRAcHNOLOGY 2003

true cause is almost certainly the post mortem
dispersion of body fluids into the surrounding
resin, leading to the formation of an emulsion
where the specimen was in contact with the
resin [Weitschat & Wichard, 1998, 2002]. The
effect is similar to that seen in seen in Canada
balsam preparations made with insufficiently
dehydrated material. Schliiter & Kiihne [1975]
suggested that the uneven distribution of cloud-
ing around fossils was due to heating by direct
sunlight, with the side facing the sun becoming
clear, while the opposite face remained cloudy.
However, even ifthe temperatures reached were
high enough to result in a clearing effect (which
is far from certain), this explanation is implau-
sible because the difference in temperature be-
tween the exposed and shaded side of the spec-
imen would not have been sufficient to produce
such well marked patterns. It is much simpler to
assume that the distribution of clouding corre-
sponds to the area of contact between the ani-
mal and the resin during the initial stage of its
entrapment. As long as the animal remained on
the surface of the resin, it would become pro-
gressively dehydrated through both the loss of
fluid into the resin and evaporation from the
parts that remained exposed in the air. The
amount of clouding produced in a subsequent
flow that covered the specimen would accord-
ingly be reduced or eliminated. This explana-
tion requires the trapped animal to have re-
mained at the surface of the resin, rather than
sinking—an assumption supported by the fact
that most fossils are preserved at the interface
between flow lines within amber. Variations in
the degree of clouding between different fossils
would be due not to differing conditions of
sunlight, as Schliiter & Kiihne [1975] imagined,
but to a combination of factors, including the
degree of dehydration of the specimen, its size,
the permeability of its cuticle and the composi-
tion of the resin (which would also change
according to the length of exposure, due to the
loss of volatile components).

It follows from this interpretation that the
pattern of clouding around a specimen provides
an indication of how it became trapped in the
resin. Pseudoscorpions in amber usually show
ventral clouding, indicating that they became
trapped by walking onto the surface of the resin.
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Fig. 1. Adult of Garypinus electri Beier, attached by its left chela to the leg of a tipuloid fly in Baltic amber. The
apparent whiteness of the pseudoscorpion is due to a layer of cloudy amber. Part of a second leg of the fly can be seen

in the upper-left corner of the photograph.

Puc. 1. Bapocnas ocods Garypinus electri Beier, mpukperieHHas cBoeil 1eBOI KIICIIHEH K HOTe THUITyT0HTHOU MyXH
B OanTuiickoM stHTape. BeposTHO, 4TO 6eI0BaTOCTD JI0XKHOCKOPIMOHA 00YCIIOBICHA CIIOEM MMOMYTHEHHOTO SIHTApsI.
YacTs BTOPOIf HOTU MyXH BHJHA B BEpXHEM JeBOM yriy ¢ororpadun.

Specimens with dorsal clouding are rarer, since
this would require that either they fell onto the
resin or that the resin flowed over them. In this
case the pseudoscorpion would usually remain
exposed at the outer surface, reducing its chances
of being preserved. The complete clouding of a
specimen would be the result of rapid engulf-
ment in the resin, before significant dehydra-
tion had occurred. In the case of the pseudo-
scorpion considered here, this is consistent with
the idea that the pseudoscorpion was attached
to the fly, which dragged it under the surface of
the resin. Furthermore, the ventral surface of
the pseudoscorpion faces the outer (convex)
surface of the flow, meaning that it entered the
resin ‘upside-down’, which would be an unlike-
ly orientation for a non-phoretic individual.

Systematic position

The fossil can be readily assigned to the
Garypinidae by virtue of the divided arolia, the
paraxially offset pedicel of the chela and the
basal concentration of the trichobothria of the

internal series. The large size and general form
of the specimen indicate that it is conspecific
with Garypinus electri Beier, 1937. The only
notable discrepancy is that Beier [1937] de-
scribed the anterior legs as having a “short,
freely mobile patella” whereas in the new fossil
the patella is distinctly longer than the femur
and the joint between them is only submobile. It
isno longer possible to check the unique type of
G. electri, which was presumably destroyed
along with the greater part of the amber collec-
tion of the Danzig Museum [Penney, 2003].
Because the fossil studied here is otherwise
similar to the original description, it is assumed
that Beier was in error concerning the patella.
Beier himself does not seem to have placed
much weight on his interpretation, since he did
not regard it as an obstacle to placing this
species in Garypinus Daday, extant members
of which have a long, submobile patella.

Even if the incongruity of the patellar form
is removed, it is clear that electri does not
belong in the genus Garypinus. Important dif-
ferences include the presence of fields of secre-
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tory setae on male sternites VI-VIII [Beier,
1937], the angular form of the chelal hand and
the arrangement of the trichobothria of the mov-
able finger (st and sb level). In these respects,
electri resembles three extant species currently
placed in the genus Serianus Chamberlin: S.
sahariensis Mahnert, 1988, from northern Afri-
ca, S. biimpressus (Simon, 1890), from north-
ern Africa and the Middle East, and S. validus
(Beier, 1971), from the Middle East and Cen-
tral Asia [Mahnert, 1988, 1991; Dashdamirov
& Schawaller, 1993]. However, because there
is reason to doubt whether the assignment of
these species to Serianus is correct, electri is
left in Garypinus for the moment.

Discussion

Given that the Garypinidae include a num-
ber of corticolous species, the existence of phor-
esy in this family is hardly unexpected: without
this means of dispersal it would be difficult for
such species to colonize new trees. What is
surprising is that no case of phoresy has yet
been observed in extant species of this group.
This might simply be because corticolous spe-
cies are infrequent in the northern hemisphere,
where historically most observations have been
carried out. It may also be that phoresy is a
relatively infrequent event in species (including
Garypinidae) that occur under the bark of living
trees, which is a more stable habitat than, for
example, decaying wood or mammal nests.
Because it is unlikely that the phoretic habit has
since been lost, cases involving extant Garypin-
idae should be found in future.

The only other cases of phoresy observed
for Garypoidea are those of Larca species (Lar-
cidae) on mosquitoes [Ressl, 1965; Benedict &
Malcolm, 1977], and Geogarypus amazonicus
Mahnert (Geogarypidae) on beetles [Aguiar &
Biihrnheim, 1998]. Vachon’s [1941] listing of
Garypus saxicola Waterhouse (Garypidae) as a
phoretic species is erroneous, being based on a
misinterpretation of Waterhouse’s [1878] de-
scription of predation on flies.

The distribution of phoretic behaviour with-
in Chelonethi does not concord with their phy-
logeny, which suggests that this behaviour has
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evolved more than once in the order. Exactly
how often is difficult to determine, because new
cases may be discovered in the future and our
understanding of the phylogeny of the group is
not entirely satisfactory. For example, accord-
ing to Harvey’s [1992] classification it would
be parsimonious to assume that phoresy arose
independently in the Cheiridioidea and Chelif-
eroidea, whereas if these are accepted as sister
groups [Judson, 2000], it is simpler to assume
that their common ancestor was phoretic. Ne-
vertheless, it seems likely that phoresy has
evolved independently on at least five different
occasions in pseudoscorpions. This number
might seem rather high, but it should be borne in
mind that phoresy is probably a prerequisite for
a specialized adaptation to temporally unstable
niches (e.g., tree bark and the nests of animals),
which means that there would be a strong selec-
tive pressure for species colonizing such habi-
tats to evolve phoresy. The prehensile palps of
pseudoscorpions can be viewed as a morpho-
logical pre-adaptation for phoresy and it ap-
pears to have been a relatively simple matter to
modify their predaceous behaviour in order to
find carriers. Some species are able to colonize
temporary niches without phoresy, but to do so
they must presumably remain generalists, capa-
ble of living in a variety of habitats (e.g., certain
Pseudogarypidae and Olpiidae).
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