
Introduction

There is considerable diversity in the life
cycles of spiders, ranging from annual or
biannual semelparous species, such as most
araneomorphs (Schaefer, 1987), to long-lived
iteroparous species, such as many mygalo-
morphs (Main, 1976). While much of the diver-
sity of life cycles shows some taxonomic
affinity, there may still be differences within
taxonomic groups and, in some cases, between
populations of the same species. The lycosid
Pardosa lugubris (Walckenaer, 1802), for exam-
ple, hibernates only once in Holland and
England, but twice in Scotland (Edgar, 1971).
Undoubtedly, the variation in life-cycles of
spiders reflects the prevailing environmental
conditions, such as temperature, photoperiod,
humidity, food supply and predators (Schaefer,
1987). Many of these conditions change season-
ally, and so most of the life cycles described for
spiders are synchronized with the seasons.
Consequently, the most frequently used catego-
rization of the life cycles of spiders follows their

phenology (Tretzel, 1954; Schaefer, 1987). It is
based on the length of the reproductive period
(stenochrony) and the overwintering stage
(Table 1).

Most studies of the life cycles of spiders have
focused on species found in temperate latitudes
of the northern hemisphere. Far less is known
about life cycles of spiders of the temperate
regions of the southern hemisphere. Forster
(1967) claimed that a lack of seasonality of New
Zealand spiders arises because the winters are
not severe and most of the spiders live in ever-
green forests and are thus better protected from
winter vicissitudes than those found in decidu-
ous forest. Logically, this argument should also
apply to the species found in the temperate
regions of Australia, which are located further
north and thus have a milder climate. However,
the few studies of the life cycles of Australian
spiders revealed a seasonally synchronized life
cycle (e.g. Humphreys, 1976; Austin, 1984;
Main, 1988; Bradley 1993; Evans, 1995), even
in the tropics (Downes, 1993). Mygalomorph
spiders, some with a life span of up to 20 years,
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also show seasonal patterns in the timing of
mating and dispersal in most species (Main,
1976). This paper presents the life cycle of
Lycosa lapidosa McKay, 1974 and Lycosa
arenaris (Hogg, 1905), two riparian wolf spiders
found on gravel banks of the Avon River in south-
eastern Australia. Additionally, the life cycle cat-
egories outlined by Schaefer (1987) are applied to
the life cycles of some Australian spiders.

Study area and methods

Study area and climate

The Avon River has its source in the
Wellington Range, which forms a southern spur
of the Australian Alps. Palaeozoic bedrock is the
main source of sediments of many sizes from
fine material to boulders, which form large
gravel banks further downstream. The river runs
mainly in a north–south direction through
Central Gippsland, at its mouth discharging into
Lake Wellington (Tran Dang, 1981).

The climate of the region is temperate, with a
maximum mean temperature from 14.1 °C in
June to 25.2 °C in January. The minimum mean
temperature is lowest in July (3.2 °C) and high-
est in February (13.1 °C) (data for East Sale;
Bureau of Meteorology, Melbourne). The annual
rainfall is evenly distributed throughout the year,
ranging from more than 1200 mm in the upper
catchment of the Avon River to 625 mm at East
Sale.

Study species

Lycosa lapidosa is the largest lycosid on the
gravel banks of the Avon River with a body

length for females of up to 22 mm. It was
previously recorded only in southern
Queensland (McKay, 1974). This nocturnal
spider can be found on gravel banks with stones
that are at least the size of the spiders.
L. lapidosa does not build permanent burrows,
but moulting juveniles and females carrying a
cocoon will dig a small hollow underneath a
rock (pers. obs.).

Female L. arenaris reach a body length of up
to 13 mm at the Avon River. The species is wide-
spread in Australia, recorded from Western and
South Australia, Victoria and the Northern
Territory (McKay, 1974). It prefers wet sand,
sand-silt or coarse gravel on the wet damp banks
of the river. L. arenaris is a burrowing wolf
spider that excavates burrows up to 10 cm deep
into the moist soil of the slopes of river banks
(McKay, 1974).

Quantitative time-limited samplings

Time-limited samplings are frequently used in
vegetation-free habitats such as gravel banks
(e.g. Herold, 1929; Andersen, 1969; Plachter,
1986). In a strip of about 0.5–1 m along the
water edge, the fine substrate was combed with
the fingers and larger stones were turned over.
All arthropods, except Apterygota, were caught:
smaller ones with an aspirator, larger ones with
forceps. The search ceased after 20 minutes and
the specimens were transferred into 70% ethyl
alcohol. The size of the sampled surface varied
for each sample, depending on the substrate and
the number of recorded animals. Therefore, it
was measured later to calculate arthropod densi-
ties for each sample. Thirteen randomly selected
sites on vegetation-free gravel banks along the
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life cycle reproduction hibernation development
eurychronous any time different stages short or long
diplochronous autumn and adult

(mainly) spring
stenochronous, spring and immature of annual cycle
spring/summer early summer different stages dominating 

stenochronous, autumn egg, spiderlings
autumn in cocoon

stenochronous, winter
winter-mature

Table 1: Classification of life cycles of spiders (after Schaefer, 1987).



Avon River between Wombat Crossing and
Stratford were sampled each month from
October 1996 to September 1997. The same
strips were sampled to compare quantitatively
the results for each month. A depletion of
numbers through sampling was avoided by only
sampling large gravel banks (> 100 m2), which
allowed the immigration of spiders into the
sampled area before the following month’s
sampling.

Pitfall traps

The use of pitfall traps in ecological studies on
spiders has been widely debated (e.g. Uetz &
Unzicker, 1976; Curtis, 1980; Topping &
Sunderland, 1992), because the capture rate
depends not only on the density of a species but
also on its activity. In this study, pitfall traps
were used to detect the start of the reproductive

activity of the spiders. Male spider numbers
increase in the traps when they start to search for
females. This provides more detailed information
on the start of the reproductive activity than the
appearance of females with cocoons.

Twelve pitfall traps (68 mm in diameter;
preservative: 20% ethylene glycol + detergent)
were set 5 m apart in a line at right angles to the
river on a gravel bank near Valencia Creek
(146°57'11"E, 37°48'29"S). The traps were in
place from 15 October 1996 until 7 October
1997 and emptied every fortnight, except for the
winter months (July, August), when they were
emptied every four weeks (22 trapping periods
in total).

Spider size

The carapace width of all spiders caught
during the quantitative 20 minute samplings was
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CWfemales:
6.80 ± 0.53, n = 22

CWmales:
5.72 ± 0.50, n = 22

CWfemales:
3.78 ± 0.30, n = 26
CWmales:
3.39 ± 0.26, n = 36



measured to an accuracy of 0.05 mm under a
stereo microscope (Wild M8). This measure-
ment reflects the age composition of the spider
population, especially the juvenile spiders
(Hagstrum, 1971). The size composition of the
spiders caught in the pitfall traps was not
analysed. Larger spiders are potentially more
mobile and thus more likely to be trapped.
Consequently, the age composition of spiders in
the pitfall traps would be biased towards older
spiders.

Results

Lycosa arenaris and L. lapidosa showed a
similar distribution of adult, subadult and juve-
nile spiders throughout the year (Fig. 1). The
reproduction (females carrying a cocoon or
spiderlings) of L. lapidosa was restricted to a
period from October until February (Figs. 1a, 3)
(mean no. of eggs = 213 ± 97, n = 9), while only
one female L. arenaris with a cocoon
(157 eggs) was found, in November. However,
the occurrence of very small juveniles until
March indicates a production of cocoons at least
until February (Fig. 2b).

The reproductive period resulted in an
increase in juvenile numbers with a peak in
January for both species. Two factors may cause
a subsequent decrease in juvenile numbers:
maturation and mortality. Maturation is
evidenced by a simultaneous increase in
subadult or adult numbers, which is the case for
L. lapidosa between January and February
(Fig. 1a). Juvenile numbers decreased rapidly
between these two months (117 to 52 juveniles:
decrease of 51%) because both factors are
responsible for a disappearance of juveniles.
The more moderate reduction in the numbers of
juvenile L. arenaris between January and
February (111 to 81 juveniles: decrease of 27%)
appears to be caused mainly by mortality,
because subadults appear only in March.

The size composition of the juvenile popula-
tion confirms the maturation of juvenile
L. lapidosa in February (Fig. 2a). Two distinct
size groups were present in January: a cohort of
larger spiderlings with a carapace width of

3.5–5 mm, and smaller spiders of 1–2.5 mm.
The small spiderlings were the result of repro-
duction of the same summer, the larger ones
hatched the previous summer and mature in
February and March. L. lapidosa completes its
larval development in about 14–16 months. At
the same time (January), the juvenile population
in L. arenaris consisted mainly of one cohort
(1–2 mm). Most of these spiderlings finished
their larval development by May, after about 5
months.

In summary, L. lapidosa has a biannual life
cycle: juveniles hatch in spring, overwinter in
the juvenile stage and mature the following sum-
mer. The adults hibernate again and reproduce in
the following spring. Two cohorts differing by
one year can be found at each time during the
year. In contrast, L. arenaris completes its life
cycle in one year: juveniles hatch in spring,
mature by autumn and reproduce the following
spring. 

During the winter months (May–October)
adults of both species seemed to be absent from
the area near the water. L. arenaris adults, in
particular, were entirely absent in October 1996
and May–July 1997 (Fig. 1).

The maturation of the new adult generation of
L. lapidosa in February and March is not
reflected in the results of the pitfall traps
(Fig. 3). The highest adult numbers are shown
from October until January. The distinct peak for
males indicates high activity, searching for
mates. No activity is displayed until next spring,
despite the maturation of the new cohort in
March.

Maximum densities of juvenile, subadult and
adult spiders were 6.7, 2.5 and 1.2 spiders m-2 in
L. lapidosa and 12.0, 2.2 and 3.2 spiders m-2 in
L. arenaris. The species showed a distinct
spatial separation: 84% of all L. arenaris were
found in only four of the 13 sample sites which
provided only 6% of all L. lapidosa. 

Discussion

The life cycles of both Lycosa arenaris and
L. lapidosa are synchronized with the season,
displaying a spring/summer stenochrony.

Framenau: Life cycles of Australian Lycosa 231

Fig. 2: The distribution of carapace width (CW) of juvenile and subadult Lycosa lapidosa (a) and L. arenaris (b) dur-
ing the quantitative 20 min samplings, October 1996–September 1997. The mean CW of adult spiders is indicated.
Note the different scales for the CW for each species, as L. lapidosa reaches nearly double the size of L. arenaris.



However, juvenile development in L. arenaris is
completed in only 5 months, whereas the larger
L. lapidosa requires about 14–16 months to
reach maturity. A larger body size requires more
moults which, under similar environmental con-
ditions, takes longer (Foelix, 1996).

Previous anecdotal records of both species are
consistent with the data from the Avon River.
However, females of L. arenaris with cocoons
and carrying young were found during
September at the Fortesque River in Western

Australia (McKay, 1974), indicating earlier
reproduction in warmer climates. The only
Victorian record for a female with young was in
December 1947, from the Snowy and Broadbet
Rivers (McKay, 1974), and is consistent with the
observations from the Avon River.

In Queensland, females of L. lapidosa carry-
ing cocoons were previously recorded only in
January and February (McKay, 1974), which is
similar to the spiders from the Avon River.
However, egg numbers in Queensland are higher
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species reproduction2 life span life cycle comments reference
(location1) (after Schaefer, 1987)
Thomisidae
Diaea socialis Oct–Nov females: 24– stenochronous, social, Main (1988)
(Western Australia) 38 month, spring/summer synchronized 

biannual with host tree 
(Jarrah)

Diaea ergandros “summer” annual social Evans (1995)
(East Australia)
Amaurobioidea
Phryganoporus candida
(Western Australia) Feb–Apr annual stenochronous, social Main (1971)

autumn
(Queensland) Mar–Oct males: Feb/Mar stenochronous, social Downes (1993)

females: Mar– autumn
Oct, annual

Lycosidae
Lycosa lapidosa
(Victoria) Oct–Feb juv: ~16, ad: stenochronous, second this study

~11 months, spring/summer hibernation 
biannual as adults

Lycosa godeffroyi Nov–Apr biannual stenochronous, second Humphreys 
(Australian Capital spring/summer hibernation (1976)
Territory) as juveniles
Lycosa arenaris Oct–Jan juv: ~5, ad: stenochronous, mature this study
(Victoria) ~ 11 months, spring/summer before 

annual hibernation
Clubionidae
Clubiona robusta Aug–Apr annual or stenochronous, Austin (1984)
(South Australia) biannual spring/summer
Heteropodidae
Delena cancerides Oct–Nov juv: males stenochronous, Hickman (1967) 
(Tasmania) 387–762, spring/summer

females 486–
1197 days

Table 2: Life cycles of Australian spiders and their classification (after Schaefer, 1987).
1Location where the study was conducted. The species may have a wider distribution.
2Mainly the months when cocoons are found; male reproductive activity is rarely investigated.



(between 387 and 486, n = 4) than those
observed here (213 ± 97, n = 9). With a similar
spider size (cephalothorax length, Queensland:
7.9–8.7 mm, Avon River: 6.8–10.3 mm), more
benign climatic conditions may favour a higher
reproductive output for the Queensland popula-
tions.

The only previously described life cycle for a
wolf spider in Australia is that of Lycosa
godeffroyi (L. Koch, 1865) (Humphreys, 1976).
In the Australian Capital Territory, L. godeffroyi
produces egg sacs from November to April.
Young overwinter once and reach the subadult
stage by the following winter. Females moult to
maturity during or after the second winter, pro-
duce one or two egg sacs, and die. Males moult
at the same time as females. L. godeffroyi
displays a similar life cycle to L. lapidosa.
However, the breeding period in L. lapidosa
starts earlier and is shorter (October–February),
leading to maturation of spiders by autumn,
whereas L. godeffroyi matures mainly during or
after hibernation.

According to Schaefer’s (1987) classification
of life cycles, L. arenaris, L. lapidosa, and
L. godeffroyi are spring/summer stenochronous.
This applies to most of the Australian species
for which life cycles are known (Table 2).
Spring/summer stenochrony is also the most fre-
quent type of life cycle for spiders from the
northern hemisphere (Schaefer, 1987).

In both L. arenaris and L. lapidosa, the
number of adult spiders near the water declines
towards the beginning of winter and increases
again in spring. The life cycle of the spiders does
not support a mortality of adult and subsequent
maturation of subadult spiders. The disappear-
ance of spiders may be caused by a movement of

spiders away from the water. Seasonal move-
ments of wolf spiders have been previously
described. Female Pardosa lugubris, for
example, move between oak woodland and
cleared areas (Edgar, 1971), and coastal popula-
tions of Trochosa ruricola (DeGeer, 1778) and
the riparian lycosid Arctosa cinerea (Fabricius,
1777) retreat from the water line before hiberna-
tion (Hackman, 1957; Framenau et al., 1996b).
The spiders are less mobile during hibernation
and may be better protected against flooding
further away from the water.

Riparian spiders live with the omnipresent
danger of being killed by floods. Thus, regularly
occurring floods can favour a certain life cycle
(e.g. Framenau et al., 1996a). The diplochrony
of Arctosa cinerea (Lycosidae), a comparably
rare pattern, may be the result of an adaptation
to the regular floods of the European rivers in
spring. A reproductive period in autumn guaran-
tees a certain percentage of fertilized females
should a major flood prevent reproduction
in spring. However, neither L. arenaris nor
L. lapidosa are diplochronous at the Avon
River. Australian rivers, compared with their
counterparts in the northern hemisphere, are
characterized by a lower discharge, but, at the
same time, a higher variability throughout the
whole year (Lake et al., 1985). With floods dis-
persed over the whole year the diplochronous
life cycle may not prove advantageous. 
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