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ABSTRACT. Given the present rate of global change and species extinctions, the task of assessing
global biodiversity requires that we estimate and extrapolate biological inventory data. Global
spider family richness is estimated with existing extrapolative techniques in a novel manner, using
data based on the number of described spider families over time in years, which are considered as
incremental knowledge units. A novel technique combining palaeontological and neontological
data is employed to obtain another, independent estimate. Lower bound estimates of global spider
family richness from the existing techniques range from 110112. An upper bound estimate from
the new technique is 124. The actual value probably falls between these ranges and closer to the
lesser values. The similarity of these estimates to the observed global extant spider family richness
(110) is justification for using spiders in ecological studies, because it can be argued that Araneae
are very well known at this taxonomic level on a global scale.
ÐÅÇÞÌÅ. Ïðè óñëîâèè ñîõðàíåíèÿ ñêîðîñòè ãëîáàëüíûõ èçìåíåíèé è âûìèðàíèÿ âèäîâ,
çàäà÷à ïî îöåíêå ãëîáàëüíîãî áèîðàçíîîáðàçèÿ íóæäàåòñÿ â ïðàâèëüíîì àíàëèçå è ýêñòðàïîëÿöèè äàííûõ èíâåíòàðèçàöèé. Ãëîáàëüíîå áîãàòñòâî ñåìåéñòâ ïàóêîâ îöåíåíî íîâûì ñïîñîáîì ïðè ïîìîùè ñóùåñòâóþùèõ ìåòîäîâ ýêñòðàïîëÿöèè è èñïîëüçóÿ äàííûå ïî êîëè÷åñòâó îïèñàííûõ ñåìåéñòâ ïàóêîâ ïî ãîäàì, ÷òî òðàêòóåòñÿ êàê ïðèðàñòàþùèå åäèíèöû
çíàíèé. Äëÿ íåçàâèñèìîé îöåíêè, áûë ïðèìåíåí íîâåéøèé ïîäõîä, îáîáîùàþùèé ïàëåîíòîëîãè÷åñêèå è íåîíòîëîãè÷åñêèå äàííûå. Èñõîäÿ èç ñóùåñòâóþùèõ ìåòîäîâ, ñàìûå íèçêèå
îáîáùåííûå îöåíêè ãëîáàëüíîãî áîãàòñòâà ñåìåéñòâ ïàóêîâ âàðüèðóþò ìåæäó 110112.
Âûñøåå îáîáùåííîå çíà÷åíèå ðàâíÿåòñÿ 124. Ðåàëüíîå ÷èñëî, âåðîÿòíî, íàõîäèòñÿ ãäå-òî
ìåæäó ýòèìè çíà÷åíèÿìè è áëèæå ê íèæíåìó èç íèõ. Ñõîäñòâî ýòèõ îöåíîê ñ ðåàëüíî
íàáëþäàåìûì ãëîáàëüíûì áîãàòñòâîì ñîâðåìåííûõ ñåìåéñòâ ïàóêîâ (110) ÿâëÿåòñÿ îñíîâàíèåì äëÿ èñïîëüçîâàíèÿ ïàóêîâ â ýêîëîãè÷åñêèõ èññëåäîâàíèÿõ, ïîñêîëüêó ìîæíî óòâåðæäàòü,
÷òî Araneae î÷åíü õîðîøî èçó÷åíû íà ýòîì òàêñîíîìè÷åñêîì óðîâíå â ãëîáàëüíîì ìàñøòàáå.
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ïàëåîíòîëîãèÿ.

Introduction
The present rate of global climate change,
habitat destruction through anthropogenic and
other factors, and the subsequent rate of species

extinctions means it is likely that many taxa will
disappear before they have been scientifically
described. In fact, Briggs [1991] likened the
current episode of species demise to a present
day mass extinction event. He suggested that
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the rate of species loss is greater and more
significant than the end-Cretaceous extinction
that wiped out the dinosaurs and many other
groups. To assess the consequences of this global change it is necessary to inventory as much
of the global biota as possible, before components of it disappear forever. However, inventories of hyperdiverse taxa, such as spiders,
from poorly studied and very diverse regions
(such as tropical rainforests) can be problematic because of undersampling bias. Even intensive inventories of spiders from poorly studied
regions are typically composed of a large number of singletons (species represented by only
one specimen). Extrapolative estimates of total
species richness from such data typically indicate that a large number of species have been
missed. Colwell & Coddington [1994] reviewed
the methods available for estimating terrestrial
biodiversity through extrapolation.
A commonly used technique for estimating
the number of taxa in a region is to extrapolate
from species accumulation curves. A species accumulation curve (or collectors curve) is a plot of
the cumulative number of species discovered,
within a defined area, as a function of some measure of the effort expended to find them [Colwell
& Coddington, 1994]. The prediction is based on
the assumption that a finite number of taxa exists
in the unit being studied, and that as sampling
proceeds and the number of taxa found increases, the number of new taxa found will decrease
[Caprariis et al., 1981]. Thus, the cumulative
species curve has a limiting value, i.e., the total
richness, which it approaches asymptotically. If
the values in the equation are inverted, a linear
relationship between the inverses of the variables can be used to determine the total expected richness value based on the equation for a
rectangular hyperbola [Caprariis et al., 1981].
Palaeontologists face an additional problem
in that the fossil record at species level can be
very poor. Many species cannot be counted
because they have not been fossilized. Higher
taxa (e.g., families) are more likely to be preserved since there is more likelihood that one of
their component species will be fossilized. However, analyses based on supraspecific taxa may
produce erroneous results because of the lower
degree of taxonomic resolution [see Penney,

2002a]. There are data for a range of organisms
which demonstrate that family- and (in particular) genus-level diversities are good indicators
of underlying species diversity [Lee, 1997].
Labandeira & Sepkoski [1993] justified the use
of family data for fossil insects, on the following grounds: (1) this taxonomic rank appeared
to correlate well with underlying species diversity in other studies of fossil diversity; (2) families are less prone to irregular and biased sampling than are fossil species and genera; (3)
extant insect families are reasonably well established through consensus among taxonomists
but this is often untrue for fossil species and
genera; (4) insect families possess discrete, often highly stereotyped life habits, which can be
informative in numerous palaeontological investigations. In this paper I make the assumption that the same is true for spiders.
Palaeontological and neontological data can
be combined in the form of an evolutionary or
phylogenetic tree. These trees are constructed
by superimposing well-supported and accepted
cladograms of hypothesized phylogenetic relationships, derived from work on extant taxa,
over stratigraphic data from the fossil record
[Smith, 1994]. Three assumptions are made
when constructing these trees: (1) the cladogram
is robust and provides the best available evidence for phylogenetic relationships of the taxa;
(2) demonstrably monophyletic taxa have not
given rise to other taxa; (3) stratigraphic range
extensions should be kept to a minimum.
The known ranges provided by the fossil
taxa, and the subsequent range extensions (the
extra stratigraphic range added to the observed
range of a taxon to make the evolutionary tree
concordant with the phylogenetic hypotheses)
of sister taxa and ghost lineages (a hypothetical
branch of an evolutionary tree with no fossil
data) and proposed ancestral lineages (which
result from the addition of fossil metataxa [fossil taxa that are diagnosable, but which lack
apomorphies], show the evolutionary history of
a group over geological time. This technique,
fully explained by Smith [1994] provides minimum dates for the hypothesized sister taxa
dichotomies, and provides a graphical representation of the origination, extinction and divergence events of taxa through geological time.
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In this paper, I employ the traditional cumulative species curve technique as a growth of
knowledge curve to estimate the total global
number of extant spider families. This is compared with a novel technique, which provides a
quantitative estimation based on Recent phylogenetic and palaeontological data in the form of
an evolutionary tree.

Methods
The growth of knowledge curve

The cumulative number (cum N) of known
spider families was plotted against date of description (obtained from Platnick [2002]; see
also Marusik & Lehtinen [2003]) for the 110
currently accepted spider families (Appendix).
The authorship year data were converted to
incremental knowledge units ranging from
one (for the date of the first spider family description, i.e., 1833) to 169 (for the most recent
year that a spider family was described, i.e.,
2001). Inverse cum N was plotted against inverse incremental knowledge unit and a least
squares regression applied. To eliminate any
abnormality of curve shape due to accumulation order [e.g., Colwell & Coddington, 1994]
an additional analysis using Colwell [1997],
which employs various estimators (for a list see
Table 1), was computed with 100 randomizations of the data. The input data file spreadsheet
consisted of 34 803 cells and was entered as
species, sample, abundance triplicates [see Colwell, 1997].

The evolutionary tree

The cladograms used here to produce the
phylogenetic tree for spiders are based on Coddington & Levi [1991], with amendments, e.g.,
Griswold [1993], Scharff & Coddington [1997]
and Griswold et al. [1998, 1999]. The minor
changes to this phylogeny, suggested by Schütt
[2000] are not included here. The cladograms
were superimposed over geological time and
calibrated using fossil data. The known ranges
of spider families are based on the oldest described fossils (see figure legends for references). For detailed information on the construction of evolutionary trees see Smith [1994]. The

%

number of spider families known from described
fossils over geological time were counted. These
figures were compared against expected family
palaeodiversity predicted from the presence of
sister taxa at the point in geological time at
which a particular family appears according to
the proposed cladogram. Both observed and
predicted family palaeodiversity data were plotted over geological time, subjected to regression analysis and the slopes and intercepts compared using ANCOVA.

Results and discussion
Supraspecific ranking is arbitrary and for
any of the extrapolations presented to hold, the
mindset or social conventions among arachnological taxonomists would have to continue
unchanged. However, they have been changing
and will continue to do so. The number of
spider families has increased dramatically since
Simon, mostly because of ranking, not recognition. In addition, many family names have been
proposed and are now in synonymy, even though
some no doubt apply to monophyletic groups.
Therefore, a background assumption of arachnological taxonomic social stasis is essential
for the accuracy of the predictions presented
below to hold true in the future. As stated
above, this will not happen and what is presented are predictions based on our current concepts of classification at this particular point in
time.

The growth of knowledge curve estimates

Fig. 1 shows the growth of knowledge
curve for the description of extant spider families over time and Fig. 2, a least squares regression on the inverses of these values. The estimated value for extant spider richness, based on
these data is 44.25. Fig. 3 shows the growth of
knowledge curve using 100 randomizations of
the data. Total family richness estimates based
on these data range from 110112 (Table 1).
The curve for cumulative number of spider
families described over time (Fig. 1) does not
fit the expected pattern for a standard cumulative species curve. In fact, the curve seems to
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Figs 13. Spider family date description analyses: 1  cumulative number of described extant spider families
plotted over year of authorship; 2  least squares regression on the inverses of the dependent and independent variables
from Fig. 1; 3  cumulative number of described extant spider families plotted over incremental knowledge units (time
in years) after 100 randomizations of the data.
Ðèñ. 13. Àíàëèç äàííûõ ïî îïèñàíèþ ñåìåéñòâ ïàóêîâ: 1  îáùåå êîëè÷åñòâî îïèñàííûõ ñîâðåìåííûõ
ñåìåéñòâ ïàóêîâ ïðîòèâ ãîäîâ èõ îïóáëèêîâàíèÿ; 2  ëèíåéíàÿ ðåãðåññèÿ (â ñìûñëå íàèìåíüøåãî êâàäðàòè÷íîãî îòêëîíåíèÿ) îáðàòíûõ âåëè÷èí ýòèõ çíà÷åíèé, âçÿòûõ èç Ðèñ. 1; 3  êðèâàÿ ðîñòà çíàíèé (âðåìÿ â ãîäàõ),
èñïîëüçóþùàÿ âûáîðêó èç 100 ñëó÷àéíûõ çíà÷åíèé ýòèõ äàííûõ.

D. Penney. Global spider family diversity

'

Table 1.
Extant spider family richness estimates derived from Fig. 3 using Colwell [1997].
Òàáëèöà 1.
Áîãàòñòâî ñîâðåìåííûõ ñåìåéñòâ ïàóêîâ ïî îöåíêå äàííûõ èç Ðèñ. 3, èñïîëüçóÿ
Colwell [1997].
Statistical estimation model (see Colwell [1997] for details and references)
Abundance-based coverage estimator of species richness
Incidence-based coverage estimator of species richness
Chao 1 richness estimator
Chao 2 richness estimator
First-order Jackknife richness estimator
Second-order Jackknife richness estimator
Bootstrap richness estimator
Michaelis-Menten richness estimator (over randomizations)
Michaelis-Menten richness estimator (computed once over mean curve)

represent two different functions that intersect
at around the year 1889. I consider this an
artefact caused by the rules set out for naming
animal taxa in the ICZN [1999]. Article 36
states that a name established for a taxon at any
rank in the family group has the same authorship and date at every rank. This means that
although a number of taxa were given family
status during the twentieth century they are
attributed to authors in the nineteenth, who had
previously established them as subfamilies. This
would make these samples artificially richer
than they actually are. For example, the family
Periegopidae was elevated to family rank by
Forster [1995] but is still attributed to Simon
[1893], more than a century earlier. When rich
samples are added earlier they tend to cause a
more pronounced shoulder and earlier asymptote in the accumulation curve [Coddington et
al., 1996], which is certainly the case here (Fig.
1) and explains the low value for predicted
spider family richness.
The curve obtained after randomizing the
data 100 times (Fig. 3) conforms to the expected pattern for the standard cumulative species
curve and is therefore, considered more accurate. For completeness, all richness estimates
produced using [Colwell, 1997] are given in
Table 1. The extrapolated values for global
spider family richness using these different
models range from 110 to 112. By its very
nature, extrapolation multiplies bias as well as
case-to-case random error and different models
may prove to be more effective for different
animal groups or datasets [Colwell & Coddington, 1994]. However, these estimators have been

Estimate
111.09
110.93
110.5
110.5
110.99
111.98
110.37
109.94
110.2

little used in the ecological literature and it would
be premature to make firm recommendations as
to their use [Colwell, 1997].

The evolutionary tree estimates

Figs 4 and 5 show the evolutionary history
of Araneae over time. These provided the data
(Table 2) for construction of the spindle diagrams of observed and expected spider family
diversity through geological time (Fig. 6). Regression analyses and ANCOVA on the observed and predicted data (Fig. 7) demonstrate
no significant difference between the slopes of
the lines (t = 0.8942, df = 39, P > 0.1), but
show a highly significant difference between
the intercepts of the lines (t = 7.4469, df = 40,
P < 0.0001). The observed data predicts a total
expected extant family richness of 54, whereas
the predicted data proposes 124 families.
The increase of a taxons diversity over time
is essentially a Markovian process, i.e., the
newly evolved taxa are dependent on the presence of the ancestral taxa. Thus, the number of
new taxa at any time is dependent, in part, upon
the number of existing taxa. Therefore, the null
model for the diversification process of a radiating group is a sigmoid curve with exponential
increase, and the logarithm of its diversity plot
during the incremental phase will form a straightline regression function of geological time [Sepkoski, 1979]. This is seen in both observed and
predicted spider family palaeodiversities (Fig.
7) and the similarity of the slopes indicates that
the rate of change is the same in both cases.
However, as noted earlier there is a highly
significant difference between the intercepts of
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Fig. 4. Evolutionary tree of the spider suborders Mesothelae and Mygalomorphae (for key see Fig. 5). References: 1  Selden et al. [1991]; 2  Selden [1996]; 3 
Selden & Gall [1992]; 4  Selden [2002]; 5  Eskov &
Zonstein [1990]; 6  Selden et al. [2002]; 7  Wunderlich [2000]; 8  Wunderlich [1988].
Ðèñ. 4. Ýâîëþöèîííîå äåðåâî îòðÿäîâ ïàóêîâ Mesothelae è Mygalomorphae (êëþ÷ íà Ðèñ. 5). Ññûëêè: 1 
Selden et al. [1991]; 2  Selden [1996]; 3  Selden &
Gall [1992]; 4  Selden [2002]; 5  Eskov & Zonstein
[1990]; 6  Selden et al. [2002]; 7  Wunderlich [2000];
8  Wunderlich [1988].

the lines. The predicted value of 124 extant
families is much closer to the actual value (110)
[e.g., Platnick, 2002; see Marusik & Lehtinen,
2003 for an additional family] than that produced by the regressions on the observed data
(54). It is entirely feasible that ten or so families
remain to be discovered or newly erected, which
would more closely approximate the predicted
value. However, this value was obtained by
extending the exponential regression line from
20 Ma (the most Recent data point; Dominican
Republic amber) until present. This pattern of
diversification, if left unconstrained would tend
towards infinity [Sepkoski, 1979], which is clearly absurd. The line will reach an asymptote
once the maximum spider family diversity sustainable by the constraints of the biosphere has
been reached. Although this is a relatively short
extension of the line, the predicted value can be
expected to be slightly lower in reality.
Ideally, we would have a complete knowledge of global spider family richness and a
complete fossil record. In the latter case, the
observed and predicted regression lines in Fig.
7 would merge into a single line. In addition,
some function of these data would intercept the
y axis at a value equal to, or extremely close to
the actual number of families observed at 0 Ma,
i.e., the extant global spider family richness.
For both observed and predicted slopes, the
presence of extinct families late in the fossil
record may elevate the y intercept to a value
slightly above the actual value of extant families. Extinct families early in the fossil record
may lower the intercept. These limitations need
to be considered when combining these data for
this purpose. At present there is a significant
difference in the intercepts of the observed and
predicted lines. As our knowledge of the fossil
record increases, the intercept of the observed
line can be expected to increase at a much
quicker rate than the predicted. It is also possible for the predicted line to fall slightly if the
structure of the cladogram changes. Future discoveries of families in the Palaeozoic and Mesozoic might reduce the slope of the observed and
predicted lines. Under these circumstances, the
y intercept of the predicted line would be lower
than at present and thus closer to the lower
bound estimates provided by the growth of
knowledge curve analysis.
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Fig. 5. Evolutionary tree of the spider suborder Araneomorphae. Other gnaphosoids include: Gallieniellidae,
Ammoxenidae, Cithaeronidae, Trochanteriidae and Lamponidae; other dionychans include: Zoridae, Selenopidae,
Sparassidae and Philodromidae [see Coddington & Levi, 1991]; unplaced entelegynes include: Cryptothelidae,
Cybaeidae, Cycloctenidae, Hahniidae, Halidae, Homalonychidae, Miturgidae and Zodariidae [see Griswold et al., 1999]
and Chummidae [Jocqué, 2001]. References: 1  Selden et al. [1999]; 2  Eskov [1987]; 3  Eskov [1984]; 4 
Penney [2002b]; 5  Rayner & Dippenaar-Schoeman [1995]; 6  Selden & Penney [2003], Selden [1990]; 7  Penney
& Selden [2002]; 8  Wunderlich [1988]; 9  Gourret [1888]; 10  Menge [1869]; 11  Wunderlich [1991]; 12 
Wunderlich [1993a]; 13  Petrunkevitch [1958]; 14  Petrunkevitch [1942]; 15  Petrunkevitch [1922]; 16 
Petrunkevitch [1946]; 17  Penney [2001]; 18  Wunderlich [1986]; 19  Petrunkevitch [1950]; 20  Wunderlich
[1993b] (see also Griswold [2001]); 21  Eskov & Marusik [1992]; 22  Penney [2003]; 23  Penney [2004]. A
complete review of the spider fossil record which will plot all known fossil occurrences of fossil spiders on the
evolutionary tree is in preparation.
Ðèñ. 5. Ýâîëþöèîííîå äåðåâî ïîäîòðÿäîâ ïàóêîâ Araneomorphae. Äðóãèå ãíàôîçîèäû âêëþ÷àþò: Gallieniellidae, Ammoxenidae, Cithaeronidae, Trochanteriidae è Lamponidae; äðóãèå äèîíèõà âêëþ÷àþò: Zoridae, Selenopidae, Sparassidae è Philodromidae [ñì. Coddington & Levi, 1991]; îòäåëüíîñòîÿùèå ýíòåëåãèíû: Cryptothelidae,
Cybaeidae, Cycloctenidae, Hahniidae, Halidae, Homalonychidae, Miturgidae è Zodariidae [ñì. Griswold et al., 1999]
è Chummidae [Jocqué, 2001]. 1  Selden et al. [1999]; 2  Eskov [1987]; 3  Eskov [1984]; 4  Penney [2002b];
5  Rayner & Dippenaar-Schoeman [1995]; 6  Selden & Penney [2003], Selden [1990]; 7  Penney & Selden [2002];
8  Wunderlich [1988]; 9  Gourret [1888]; 10  Menge [1869]; 11  Wunderlich [1991]; 12  Wunderlich
[1993a]; 13  Petrunkevitch [1958]; 14  Petrunkevitch [1942]; 15  Petrunkevitch [1922]; 16  Petrunkevitch
[1946]; 17  Penney [2001]; 18  Wunderlich [1986]; 19  Petrunkevitch [1950]; 20  Wunderlich [1993b] (ñì.
òàêæå Griswold [2001]); 21  Eskov & Marusik [1992]; 22  Penney [2003]; 23  Penney [2004]. Ïîëíûé îáçîð
èñêîïàåìûõ íàõîäîê ïàóêîâ, êîòîðûé áóäåò âêëþ÷àòü âñå èçâåñòíûå íàõîäêè èñêîïàåìûõ ïàóêîâ ïî
ýâîëþöèîííîìó äåðåâó, ãîòîâèòñÿ.

Conclusions
This research was initiated primarily as a
strictly academic exercise driven by my own
curiosity. However, certain outcomes are of

broader interest. For example, the predicted
spider family palaeodiversity based on the evolutionary tree data is considered more accurate
than the observed, because of its close similarity at 0 Ma to the actual number of extant spider
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Table 2.
Spider family palaeodiversity data derived from the evolutionary tree. Ma = age in millions of years,
Obs = observed, Pre = predicted.
Òàáëèöà 2.
Ïàëåîðàçíîîáðàçèå ñåìåéñòâ ïàóêîâ èñõîäÿ èç äàííûõ ïî ýâîëþöèîííîìó äåðåâó. Ma = âîçðàñò
â ìèëëèîíàõ ëåò, Obs = íàáëþäàåìîå, Pre = ïðåäïîëàãàåìîå.
Ma 375 300 240 230 220 180 154 135 130 125 120 101 95 94 86 53 44 40 35 27 20 0
Obs 1
1
2
4
2
3
3
5
6
7 11 12 13 18 17 26 48 46 47 46 58 110
Pre 2
2
6
7
6 14 19 22 25 27 30 31 40 50 49 61 84 82 83 82 88 

observed and this figure should drop as new
extant spider families are identified and as our
palaeoarachnological dataset increases.
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Appendix.

Spider families and authorships, listed chronologically by year of publication (from Platnick
[2002], except for Synaphridae, see Marusik & Lehtinen [2003]). The individual references are
not provided in the reference list unless they occur in the main body of the text.
Theridiidae Sundevall, 1833; Lycosidae Sundevall, 1833; Thomisidae Sundevall, 1833; Dysderidae
C.L. Koch, 1837; Agelenidae C.L. Koch, 1837; Salticidae Blackwall, 1841; Deinopidae C.L. Koch, 1850;
Pholcidae C.L. Koch, 1851; Eresidae C.L. Koch, 1851; Archaeidae C.L. Koch et Berendt 1854; Linyphiidae Blackwall, 1859; Oecobiidae Blackwall, 1862; Scytodidae Blackwall, 1862; Tetragnathidae Menge,
1866; Filistatidae Ausserer, 1867; Liphistiidae Thorell, 1869; Uloboridae Thorell, 1869; Atypidae Thorell,
1870; Theraphosidae Thorell, 1870; Palpimanidae Thorell, 1870; Hersiliidae Thorell, 1870; Oxyopidae
Thorell, 1870; Amaurobiidae Thorell, 1870; Philodromidae Thorell, 1870; Dictynidae O. Pickard-Cambridge, 1871; Cryptothelidae L. Koch, 1872; Sparassidae Bertkau, 1872; Tetrablemmidae O. PickardCambridge, 1873; Stenochilidae Thorell, 1873; Ctenidae Keyserling, 1877; Hahniidae Bertkau, 1878;
Anyphaenidae Bertkau, 1878; Trochanteriidae Karsch, 1879; Sicariidae Keyserling, 1880; Corinnidae
Karsch, 1880; Mimetidae Simon, 1881; Theridiosomatidae Simon, 1881; Zodariidae Thorell, 1881;
Mecicobothriidae Holmberg, 1882; Zoropsidae Bertkau, 1882; Prodidomidae Simon, 1884; Miturgidae
Simon, 1885; Ctenizidae Thorell, 1887; Clubionidae Wagner, 1887; Hypochilidae Marx, 1888; Dipluridae
Simon, 1889; Barychelidae Simon, 1889; Paratropididae Simon, 1889; Leptonetidae Simon, 1890; Caponiidae Simon, 1890; Oonopidae Simon, 1890; Trechaleidae Simon, 1890; Pisauridae Simon, 1890;
Senoculidae Simon, 1890; Psechridae Simon, 1890; Hexathelidae Simon, 1892; Cyrtaucheniidae Simon,
1892; Idiopidae Simon, 1892; Actinopodidae Simon, 1892; Migidae Simon, 1892; Nemesiidae Simon,
1892; Cybaeidae Banks, 1892; Periegopidae Simon, 1893; Drymusidae Simon, 1893; Plectreuridae Simon,
1893; Segestriidae Simon, 1893; Huttoniidae Simon, 1893; Homalonychidae Simon, 1893; Ammoxenidae
Simon, 1893; Cithaeronidae Simon, 1893; Lamponidae Simon, 1893; Zoridae F.O. Pickard-Cambridge,
1893; Cyatholipidae Simon, 1894; Synotaxidae Simon, 1894; Nesticidae Simon, 1894; Mecysmaucheniidae Simon, 1895; Anapidae Simon, 1895; Araneidae Simon, 1895; Desidae Pocock, 1895; Liocranidae
Simon, 1897; Selenopidae Simon, 1897; Cycloctenidae Simon, 1898; Nicodamidae Simon, 1898; Gnaphosidae Pocock, 1898; Diguetidae F.O. Pickard-Cambridge, 1899; Tengellidae Dahl, 1908; Ochyroceratidae Fage, 1912; Telemidae Fage, 1912; Zorocratidae Dahl, 1913; Stiphidiidae Dalmas, 1917; Mysmenidae Petrunkevitch, 1928; Symphytognathidae Hickmann, 1931; Antrodiaetidae Gertsch, 1940; Microstigmatidae Roewer, 1942; Micropholcommatidae Hickman 1943; Gallieniellidae Millot, 1947; Austrochilidae Zapfe, 1955; Gradungulidae Forster, 1955; Orsolobidae Cooke, 1965; Phyxelididae Lehtinen,
1967; Titanoecidae Lehtinen, 1967; Neolanidae Forster et Wilton, 1973; Amphinectidae Forster et Wilton,
1973; Malkaridae Davies, 1980; Pararchaeidae Forster and Platnick, 1984; Holarchaeidae Forster and
Platnick, 1984; Pimoidae Wunderlich, 1986; Synaphridae Wunderlich, 1986 [see Marusik & Lehtinen
2003]; Halidae Jocqué, 1994; Chummidae Jocqué, 2001.

