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Remarks on evolution of Salticidae (Arachnida: Araneae)
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Abstract. The hypotheses on origin, relationships and evolution of jumping spiders are reviewed.
Morphological, behavioural and distributional data support the concept on web-building descendants of
Salticidae. The fossil Baltic amber inclusions and continental faunas suggest the explosive evolution of the
family at least from the upper Mesozoic.

INTRODUCTION

Jumping spiders represent the largest spider family, with about 4500 nominal species
and over 500 genera described from all over the world. They display huge morphologi-
cal diversity (Wanless, 1984; Figs 1-2), spectacular mating and hunting behaviour
(Jackson, 1982a, 1986), various habitat preferences and are known both from present
and fossil faunas (Wunderlich, 1986).

Though the relationships within the family have been the subject of investigations
for almost a century, the results are not satisfactory (Coddington & Levi, 1991). Except
for Simon’s classification (1901-1903), the studies concentrated mostly on separate
genera and subfamilies and/or on regional faunas (e.g. Wanless, 1988; Proszynski,
1976; Maddison, 1988; Zabka, 1991). The aim of this paper is to review some of the
previous hypotheses and to provide remarks on salticid phylogeny.

MORPHOLOGY, FOSSILS, DISTRIBUTION AND SOME PRACTICAL
PROBLEMS

The valuation of characters and the scope of genera and higher taxa is a basic aim in
taxonomic research. Frequently, the characters are selected arbitrarily, depending on
arachnologists’ research topics and technical possibilities rather than on character
weightening. The criteria in salticid taxonomy are mostly morphological, which
include cuticular and genitalic structures (stridulatory and sensory organs, epigyne and
palps), cheliceral teeth and tubercles and other special features. Only some genera or
subfamilies are precisely diagnosed (e.g. Proszynski, 1971; Wanless, 1984, 1988;
Griswold, 1987), partly because in many unrelated taxa the routine features are similar
(Figs 3—-4) and in such cases new, more sophisticated criteria (SEM, behaviour,
molecular data) are highly recommended.

Simon (1901-1903) was the first who divided salticids into sections (Unidentati,
. Fissidentati, Pluridentati) and subfamilies/groups. Though with some evident errors
(e.g. Bianor and Harmochirus in different sections), the classification was based on
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Fig. 1. Body form in Salticidae. A—Myrmarachne, B—Rhombonotus, C—Simaethula, D—Asemonea,
E—Diolenius, F—Coccorchestes, G—Mopsus, H—Goleta.

many metric and structural characters; nothing better has been proposed as far as the
whole family is concerned. From morphological and ethological data it seems that the
pluridents are the most primitive and unidents the most derived. Recent research
(Jackson, 1982a,b, 1986; Jackson & Hallas, 1986; Jackson & Blest, 1982; Hallas &
Jackson, 1986) has provided evidence that some archaic behavioural features present
in pluridents can be extremely useful not only for species-level taxonomy but also for
the studies on family origin.

The distributional patterns have been neglected in analysing the relationships. It is
clear, however, that the geological history of continents was crucial for today's taxonomic
composition of continental faunas and vice versa. Analysed on the generic and species
levels, the faunas are very distinctive and highly endemic—especially as far as southern
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Fig. 2. Simplicity and complexity of salticid genitalia.
A-—Uroballus, B-—Onomastus, C—Afraflacilla, C
D—Gelotia.

continents are concerned (Zabka, 1991) and prove that the family must have existed
before Gondwana begun to split apart. The continental arcs have taken the salticids,
at that time being (only and/or already) represented by present subfamilies (?). With
limited dispersal abilities (Horner, 1975; Salmon & Horner, 1977; Greenstone et al.,
1987), the salticids evolved in isolated unique biota. It seems that in taxonomic studies
the independent origin of todays continental, highly endemic faunas should be the basic
principle.

The oldest fossil salticid records come from the Eocene and Oligocene Baltic amber.
The inclusions represent both today's and extinct subfamilies (Prészynski & Zabka,
1980, 1983; Cutler, 1984; Wanless, 1984; Wunderlich, 1986; Zabka, 1988) and are
almost useless for research on the family origin. They are, however, very important for
the studies on évolution rate, age of a particular genera and their zoogeographic
history.

THE FAMILY ANCESTORS

Two groups of hypotheses based on morphological and/or behavioural characters
descend Salticidae from cursorial or web-building spiders.

1. The Salticidae—Anyphaenidae—Clubionidae hypothesis discussed by Coddington
and Levi (1991) placed salticids within Gnaphosoidea. The three families basically
do not build webs and have lost cylindrical glands and spigots, the characters being
typical for higher Entelegyne. However, as stated by Coddington and Levi
themselves, the loss may well have been secondary. In many tropical genera the
ability is still retained (e.g. in Spartaeinae) or has appeared as a new character.

197



Fig. 3. Similar body form and different palpal organs in some ant-mimic genera of Salticidae. A—Sarinda
(Panama), B—Ligonipes (Australia), C—Fluda (Brazil), D--Semora (Venezuela), E—Marengo (Sri Lanka).

2. The Salticidae—Clubionidae—Gnaphosidae hypothesis was proposed by Eberhardt
(1986) for the three active hunters that perform similar silk manipulation.

3. The Salticidae—Thomisidae hypothesis presented by Loerbroks (1984) was based
on similarities in palp structure of some representatives of both families. In fact,
Salticidae do not perform any uniform palp pattern. It is generally simple but may
be very complicated and accidental interfamily similarities are likely to occur.

4. The Salticidae—web-building spiders hypothesis proposed by Jackson and Blest
(1982) and Jackson (1986) is based on the research of some tropical and subtropical
jumping spiders (Portia and related genera) that perform web-building and clepto-
parasitic behaviour. Spartaeinae and Lyssomaninae are subfamilies/groups where
the web-building ability seems primitive and where other taxonomic characters (e.g.
eye structure) prove their primitiveness. According to this hypothesis, some
important steps in salticid evolution may be distinguished:

O Primary web hunters that build their own webs for catching prey; no representatives
of this group are recorded so far.

O Primary cleptoparasites that build their own webs but also hunt in webs of other
spiders (some Spartaeinae). Genus Portia is the best example of this level.

[ Salticids that abandoned both the web and cleptoparasitic ways of life and perform
active hunting behaviour. Amongst some of them secondary cleptoparasites or web
hunters appeared (e.g. Plexippus paykulli).
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Fig. 4. Similar genitalic pattern in unrelated salticid genera. A—Zenodorus, B—Omoedus C—Spilargis,
D—Udvardya.

CONCLUSIONS

1. Any salticid classification should be based both on morphological and (if possible)
on behavioural characters.

2. Genitalic characters, so important in other spider groups, may be misleading in
analysing the salticid relationships because of the convergence resulting in similar
patterns in unrelated taxa.

3. Complex and effective communication and rc.cogmtlon systems seem to be effective
in preventing interspecific copulation.

4. Highly diversified fossil Eocene fauna proves that some subfamilies are at least -
45-50 million years old. There is no fossil evidence of salticids existing before
Tertiary but in the opinion of some arachnologists (e.g. Wunderlich, pers. comm.)
their discovery is only a matter of time.

5. The high level of endemism of southern lands (e.g. Australia) is the result of
post-Gondwanan isolation and evolution in unique conditions.

6. Because of lack of satisfactory and well documented classification for the whole
family, the Simon's classification is recommended as temporary.

ACKNOWLEDGEMENTS. Some aspects of this paper was discussed with Dr. K. Yu. Eskov (Moscow). Financial
help was provided by my University Research Projects 512/93/W and 18/91/S.

199



REFERENCES

CODDINGTONJ. A. & LEVIH. V. 1991: Systematics and evolution of spiders (Araneae). Annu. Rev. Ecol. Syst.
22: 565-592.

CUTLER B. 1984: Late Oligocene amber salticids from the Dominican Republic. Peckhamia 2. 45-46.

EBERHARDT W. G. 1986: Trail line manipulation as a character for higher level spider taxonomy. In Eberhardt
W. G., Lubin Y. D. & Robinson B. C. (eds.): Proceedings of the Ninth International Congress of
Arachnology, Panama, 1983. Smithsonian Institution Press, Washington.

GREENSTONE M. H., MORGAN C. E., HULTSCHA. L., FARROWR. A, & DOWSE J. E. 1987: Ballooning spiders
in Missouri, USA, and New South Wales, Australia: family and mass distribution. J. Arachrol. 15:
163-170.

GriswoLD C. E., 1987: A revision of the jumping spider genus Habronattus F. O. P.-Cambridge
(Araneae: Salthldae) with phenetic and cladistic analyses. Un/v Calif. Publ., Ent., Berkeley, 107: I-IX
+ 1-344,

GWYNNE D. T. & DADOUR 1. R: 1985. A new mechanism of sound production by courting male jumping
spiders (Araneae: Salticidae, Saitis michaelseni (Simon)). J. Zool. (4) 207: 35-42.

HALLAS S. E. A. & JACKSON R. R. 1986: A comparative study of Old World Lyssomanines (Araneae,
‘Salticidae): utilisation of silk and predatory behaviour of Asemonea tenuipes and Lyssomanes viridis.
N. Zeal. J. Zool. 13: 543-551.

HORNER N. V. 1975: Annual Aerial Dispersal of Jumping Spiders in Oklahoma (Araneae: Salticidae).
J. Arachnol. 2: 101-105.

JACKSON R. R. 1982a: The behavior of communicating in jumping spiders (Salticidae). In Witt P. N. &
Rovner J. S. (eds.): Spider Communication. Mechanisms, and Ecological Significance. Princeton
University Press, Princeton, New Jersey, pp. 231-247.

JACKSONR. R. 1982b: The biology of Portia fimbriata, a web-building jumping spider (Araneae, Salticidae)
from Queensland: intraspecific interaction. J. Zool. 196: 295-305.

JACKSON R. R. 1986: Web-building, predatory versatility, and the evolution of the Salticidae. In Shear W. A.
(ed.): Spiders: webs, behaviour, and evolution. Stanford University Press, Stanford, California, pp.
232--268.

JACKSON R. R. 1989: An unusual nest built by Hypaeus cucullatus, a jumping spider (Araneae, Salticidae)
from Costa Rica. Bull. Br. arachnol. Soc. 8: 30-32. )

JACKSON R. R. & BLEST A. D. 1982: The biology of Portia fimbriata, a web-building jumping spider (Araneae,
Salticidae) from Queensland: utilization of webs and predatory versatility. J. Zool. Lond. 196: 255-293.

JACKSONR. R. & HALLAS S. E. A. 1986: Comparative biology of Portia africana, P. albimana, P. fimbriata,
P. labiata and P. schultzi, araneophagic web-building spiders (Araneae, Salticidae): utlhsatlon of webs,
predatory versatility, and intraspecific interactions. N. Zeal..J. Zool. 13: 423-489.

LOERBROKS A. 1984: Mechanik der Kopulationsorgane von Misumena vatia (Arachnida: Araneae:
Thomisidae). Verh. Naturw. Ver. Hamburg 27: 383-403.

MADDISON W. P. 1988: 4 revision of jumping spider species groups formely placed in the genus
Metaphidippus, with discussion of salticid phylogeny (Araneae). Ph.D. thesis, Harvard University.

PROSZYNSKIJ. 1971: Redescriptions of type-species of genera of Salticidae (Aranei), VIII-X. Revision of the
subfamily Coccorchestinae. Ann. zool. 28: 153~182.

PROSZYNSKIJ. 1976: Studium systematyczno-zoogeograficzne nad rodzing Salticidae (Aranei) Regionow
Palearktycznego i Nearktycznego. Rozprawy WSP, Siedice 6: 1-260.

PROSZYNSKIJ. & ZABKA M. 1980: Remarks on Oligocene Spiders of the Family Saltlcrdae Acta Palaeont.
Pol. 25: 213-223.

PROSZYNSKIJ. & ZABKA M. 1983: Genus Tomocyrba (Aranei, Salticidae)—hypothetic survivor of the' Amber
fauna. Systematic study with description of four new species. Acta Zool. Cracov. 26: 563-578.

SALMONJ. T. & HORNER N. V. 1977: Aerial dispersion of spiders in North Central Texas. J. Arachnol. §
153~157.

SCHAWALLER W. & ONoO H. 1979: Fossile Spinnen aus miozonen Sedimenten des Randecker Maars in
SW-Deutschland (Arachnida: Araneae). Jh. Ges. Naturk. Wilttemberg 134: 131-141.

SIMON E. 1901-1903: Histoire naturelle des Araignées. 2. pp. 381-1080. Paris.

WANLESS F. R. 1984: A revision of the spider subfamily Spartaeinae nom. n. (Araneae: Saltlcxdae) with
description of six new genera. Bull. Br. Mus. nat. Hist. (Zool.) 46: 135-205.

200



WANLESS F. R. 1988: A revision of the spider group Astiae (Araneae: Salticidae) in the Australian region.
N. Z Journ. zool. 15: 81-172. )

WUNDERLICH J. 1986: Spinnenfauna gestern und heute. Fossile Spinnen in Bernstein und ihre heute lebenden
Verwandten. Erich Bauer Verlag bei Quelle und Meyer, Wiesbaden.

ZABKA M. 1988: Fossil Eocene Salticidae (Araneae) from the collection of the Museum of Earth in Warsaw.
Ann. zool. 41: 415-420.

ZABKA M. 1991: Studium taksonomiczno-zoogeograficzne nad Salticidae (Arachnida: Araneae) Australii.
Rozprawa Naukowa, WSRP Siedlce, 32: 1~110.

201





