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ABSTRACT

The aerial dispersal of spiders at two locations in eastern Texas was studied using a Johnson-Taylor
suction trap . A total of 17,596 spiders were collected at College Station, Texas during a one year
period, and 6248 spiders at the Ellis Unit from April to August . Nineteen families were found includ-
ing Uloboridae and Hahniidae . The greatest numbers of spiders were collected during May and June a t
College Station with immatures representing 94% of total spiders collected during the year . Th e
families Erigonidae, Araneidae, and Oxyopidae comprised ca . 74% of all spiders collected at College
Station . The size class 1-2 mm represented 64% of all spiders collected at College Station with those <
1 mm in length next in abundance with 28% .

INTRODUCTIO N

Suction traps have been used to study the monthly dispersal of spiders in Oklahoma
and Texas (Horner 1975, Salmon and Horner 1977) . Ballooning spiders, captured in a
Johnson-Taylor suction trap, peaked during June and September (Salmon and Home r
1977) and spiders in the family Erigonidae were reported to be the most numerous .
Homer (1975) studied the dispersal of salticids in Oklahoma and found immature s
peaking in July . Adult spiders were also observed to balloon .

Other workers used different methods to study dispersal . Glick (1939) collecte d
ballooning spiders at different heights by airplane in Louisiana . The number of spiders
collected was highest near the ground and lowest at 5000 ft . elevation . Freeman (1946) ,
at a height of 3 m, used nets attached to masts to observe that spiders actively ballooned
at all wind velocities ranging from 6-35 mph . More ballooning male spiders were present
in September and October than any other month in England (Duffey 1956) . Ballooning
females were abundant over a longer period of time, from September to March . Bristowe
(1929) observed that immatures of several families balloon in late summer and earl y
autumn in England but as winter approaches, the proportion of linyphiids increases an d
the other families decrease .

Spiders are known to be predaceous and McDaniel and Sterling (1982) and McDanie l
et al . (1981) determined those species of spiders which are predaceous on Heliothis spp .
eggs and larvae in a cotton field in eastern Texas . Dean et al . (1982) listed the species o f

3 Approved for publication as TA 19150 by Director, Texas Agricultural Experiment Station .
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spiders collected from the same cotton field . To eventually predict the phenology an d
abundance of spiders colonizing cotton fields, the seasonal profile of potential colonizin g
species should be known. The current study was conducted to determine the seasona l
phenological profile of each spider family and the size most likely to balloon in easter n
Texas . The dispersal of adults identified to species will be presented in a separate paper .

METHODS AND MATERIALS

A Johnson-Taylor suction Trap (Johnson and Taylor 1955) was used to study th e
aerial dispersal of spiders in eastern Texas . The cylindrical trap is 2 .5 m tall and 55 .8 cm
in diameter . A cone-shaped fine mesh screen located in the trap funnels the spiders into a
one pint jar of either 70% ethyl alcohol or 50% ethylene glycol . A 0 .33 h.p . electri c
motor driven fan pulls air and spiders into the trap .

Two locations were used for sampling : at College Station, Texas from 26 March 197 9
to 25 March 1980 and at the Ellis Unit of the Texas Department of Corrections from 3
April to 31 August 1980 (through the growing season) . The College Station site wa s
located next to the Entomology Research Laboratory on the Texas A&M Universit y
campus . The area is surrounded by paved streets, buildings, small cotton plots, natura l
vegetation, and trees . The Ellis Unit is located 8 km northeast of Huntsville, Texas . Thi s
site is on a flood plain of the Trinity River and surrounded predominantly by pinewoods .
The trap was located in an area surrounded by pastures, silage, sorghum, and corn ; the
nearest cotton was ca . two km away . The trap was set at ground level at each location ,
and spiders ballooning at ca . 2 .5 m in elevation were captured. Jars containing the sam-
ples were changed daily at College Station and daily when possible at the Ellis Unit . It is
possible that large adult salticids may have crawled into the trap since a nest was occa-
sionally seen near the top of the trap . However, adults [e .g . Phidippus audax (Hentz) ]
were observed attached to a drag line and being blown about by the wind .

Identification to the family level was recorded along with the life stage (adult/imma-
ture). No attempt was made to determine the instars, but each spider was assigned to a n
arbitrary size class (< 1 mm, 1-2 mm, etc .). The size was measured from the anterior o f
the carapace to the posterior of the abdomen, excluding the spinnerets .

RESULT S

A total of 17,596 spiders in 19 families were captured in the suction trap at College
Station (hereafter, abbreviated as C.S .) during a one year period (Table 1). Most of the
families have previously been reported to balloon . The Mysmenidae were included in th e
Theridiidae but are currently considered to be a separate family (Platnick and Shadab
1978) .

Spiders were captured in the trap every month of the year, but the highest catches
were recorded in June and September . Most of the spiders were immature (94 .0%) . More
adult males (4 .4%) were captured than adult females (1 .6%) . The size class 1-2 mm repre-
sented 64 .1% of all spiders collected. Other size classes included < 1 mm (28.1%), 2- 3
mm (6 .1%), 3-4 mm (1 .0%), 4-5 mm (0 .3%), and > 5 mm (0 .4%) .

Most (84%) of the spiders at C .S . were captured between May and October . Salmo n
and Horner (1977) found a similar pattern at Wichita Falls, Texas . Collections mad e
during the winter months of January through March comprised 2 .7% of the total yearl y
collection at C .S . compared to 1 .7% at Wichita Falls .
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At the Ellis Unit 6248 spiders were captured during the growing season (April-August) .
The same families found at C .S . were also found at Ellis (Table 2) . A lower number of
immatures was found at this location (83 .0%) and adult males (9 .3%) slightly outnum-
bered adult females (7 .7%). The distribution of size classes was as follows : < 1 mm
(21 .8%), 1-2 mm (66 .4%), 2-3 mm (6 .5%), 3-4 mm (2 .5%), 4-5 mm (1 .4%), and > 5 m m
(1 .4%) . Peak dispersal occurred during May .

In the < 1 mm size class, the three most abundant families at each location were th e
Araneidae, Erigonidae, and Tetragnathidae . The Erigonidae and Araneidae were amon g
the most abundant families in the 1-2 mm class (Fig . 1) . The most abundant families i n
the 2-3 mm and > 5 mm classes varied between locations . Although not shown in Fig . 1 ,
the 3-4 mm and 4-5 mm size classes were dominated by the Salticidae .

Spiders captured in the suction trap may not accurately represent the total balloonin g
fauna since it collected only those ballooning at the 2 .5 m altitude. However, Glick
(1939) reported that spiders were most abundant close to the ground . Other factors such
as amount of silk, wind, habitat, and time of day may affect the ballooning fauna so t o
sample the entire spider fauna may require the use of several sampling techniques simul-
taneously .

The Erigonidae and Tetragnathidae are subfamilies of the Linyphiidae (Millidge 1980 )
and Araneidae (Levi 1980), respectively, but are raised to the family level here for greate r
detail and for comparisons to the study by Salmon and Horner (1977) .

Family Dispersal at C .S .—Erigonidae : One-third (34%) of the spiders collected belon g
to this family (Table 1) . The size class < 1 mm comprised 17 .3% of the erigonids an d
peaked in June whereas those > 1 mm (1-2 mm, 80 .8%) remained abundant from May t o
October . Males peaked in September (20 .1% of male erigonids) and females peaked i n
August (17 .0%) . Adults comprised 12 .2% of total erigonids .

Araneidae : The most numerous size class of araneids was < 1 mm (57 .0%) which
peaked in June. Spiders > 1 mm (1-2 mm, 41 .7%) remained abundant from May to
September .

Oxyopidae : This family was most abundant during the fall . Most of the specimens
collected were < 2 mm (86 .7%) and were captured in September . A peak occurred i n
November for those > 2 mm . The 2-3 mm class contained 11 .8% of the oxyopids and < 1
mm with 2 .3% .

<1

	

1-2 2-3 3-4 4-5 >5

	

<1

	

1-2 2-3 3-4 4-5

	

5

Fig. 1 .-Percentages of the most abundant families of spiders collected in a suction trap at Colleg e
Station and the Ellis Unit in Texas .
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Tetragnathidae : This family was the fourth most abundant . Those spiders < 1 mm
(49.9%) were the most numerous and peaked in May and June . Those > 1 mm (1-2 mm ,
45 .1%) also peaked in May .

Lycosidae : Nearly half (48%) of the lycosids captured ballooned in September . Th e
size class 1-2 mm (66 .3%) was most abundant in September . Those > 2 mm (2-3 mm ,

27 .9%) also peaked in September .
Theridiidae : The peak month was September for the size class < 1 mm (39 .2%) .

Theridiids > 1 mm (1-2 mm, 56 .8%) also peaked in September . Adults were most numer-
ous in the trap in September with more males being captured than females .

Salticidae: The salticids 1-2 mm in length (46 .0%) were most numerous in June .
September was the peak month for the size class 2-3 mm (31 .2%). The 3-4 mm class
comprised 14 .5% .

Thomisidae: Thomisids peaked during the fall months as did those in the size class 1- 2
mm (77 .4%) in October and November . The other classes were similar in abundance : < 1
mm (5 .4%), 2-3 mm (7 .5%), 34 mm and 4-5 mm (4 .3% each) .

Philodromidae: Like the previous family, the philodromids also peaked during the fall .
The peak month for those < 2 mm (45 .4%) was August, whereas December was the peak

month for those > 2 mm (2-3 mm, 45 .3%) in length .
Dictynidae: Dictynids were most numerous form August to November . Most o f

those 1-2 mm (73 .0%) ballooned in August . The size classes < 1 and 2-3 mm comprise d

13 .8% and 13 .2%, respectively .
Linyphiidae : September was the peak month for the 1-2 mm size class (89 .0%) and fo r

total linyphiids . The < 1 mm class represented 9 .6% . Males and females were captured in
similar numbers with a peak in September .

Table 2 .—Ballooning spiders collected at Ellis (3 April-31 August 1980) .

Month

Apr . May June July Aug . Total
% o f
Tota l

Erigonidae 380 1173 719 247 50 2569 4 1

Araneidae 111 483 297 516 79 1486 24

Tetragnathidae 37 173 90 119 38 457 7

Lycosidae 35 92 81 86 11 305 5

Thomisidae 19 21 53 152 19 264 4

Theridiidae 14 35 53 88 48 238 4

Dictynidae 3 8 9 119 98 237 4

Oxyopidae 15 22 38 81 27 183 3

Salticidae 79 32 12 27 19 169 3
Anyphaenidae 14 11 26 32 11 94 1

Linyphiidae 23 34 19 14 3 93 1

Philodromidae 8 10 16 9 7 50 1

Clubionidae 2 6 5 7 16 36 < 1

Gnaphosidae 2 12 7 3 2 26 < 1

Mysmenidae — 10 3 2 — 15 < 1

Mimetidae — 1 1 6 6 14 < 1
Pisauridae — 6 2 1 — 9 < 1

Uloboridae — 1 — 1 — 2 < 1

Hahniidae -- 1 — — — 1 < 1
Total 742 2131 1431 1510 434 6248
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Clubionidae : The clubionids tended to be more numerous during the fall . The mos t
individuals were in the size class 1-2 mm (34 .0%) which peaked in September . The secon d
largest grouping were those > 5 mm (32 .0%), peaking in November . The 2-3 mm clas s
comprised 25 .0% .

Any phaenidae : August and September were the peak months for total anyphaenid s
and also for the size class 1-2 mm (50 .0%) . Other size classes included : 2-3 mm (19 .2%) ,
3-4 mm (14 .1%), 4-5 mm (5 .1%), and> 5 mm (11 .6%).

Mysmenidae: All mysmenids captured were < 1 mm. Most were collected during
the fall .

Mimetidae : In this study, 22 mimetids were collected from July to December . Salmon
and Horner (1977) reported finding only one mimetid . The size class 1-2 mm contained
63 .6% of the total . The other size classes were ca . evenly distributed . No males were
captured but females were collected in September, November and December .

Gnaphosidae : Gnaphosids were captured mainly in April and May with the 2-3 m m
size class containing 80 .0% of the total (1-2 mm, 20 .0%).

Uloboridae : This may be a new record, as we have not seen a previous report of thi s
family ballooning . Thirteen specimens were collected from July to November . One male
was captured in September . The most individuals were in the 1-2 mm class (61 .5%) .

Pisauridae : Three pisaurids were collected .
Hahniidae : This also appears to be a new record for ballooning activity . One specime n

was taken in June . Duffey (1956) reported that Hahnia nava Bl . was common in England
but did not disperse by aerial means .

Size Dispersal .—The percentages by size of six of the most common spiders (where th e
immatures could be identified) collected in a suction trap (adults and immatures in-
cluded) are presented in Figure 2 . The most individuals of Acanthepeira stellata
(Walckenaer) (As) at C .S . were in the size class 1-2 mm which peaked in September .

Those > 5 mm (all males, = 6 .9 mm) were captured in September . The size class 1-2
mm at Ellis included the most individuals in July . This was also the peak month for thos e
> 5 mm (all males, = 8 .4 mm). Over 85% of the total at each location were in the 1- 2
mm size class .

Gea heptagon (Hentz) (Gh) was not very numerous at C .S . but the size classes < 1 an d
1-2 mm included the most individuals which were collected mostly from August t o

A

	

Gh Gf TI Os ms

	

As Gh Gf TI Os M s

Fig . 2—Distribution of the most abundant species by size class at College Station and the Ellis Uni t
in Texas . (As = Acanthepeira stellata, Gh = Gea heptagon, Gf = Glenognatha foxi, T1= Tetragnath a
laboriosa, Os = Oxyopes salticus, and Ms = Misumenops spp .) .
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December . More individuals were collected at Ellis where these two size classes peaked in
July . About 60% of the total at each location were < 1 mm in size . Most of the remaining
spiders were in the 1-2 mm size class .

The most numerous species at C .S . was Glenognatha foxi (McCook) (GO with mos t
individuals in the smaller size class, < 1 mm, being captured in May and June . August an d
September was the peak period for the 1-2 mm size class . June was the peak month a t
Ellis for these size classes . Most of the individuals of G. foxi belonged in these two siz e
classes . Adult males (R = 1 .7 mm) were most abundant in September at C .S . and May a t
Ellis . One adult female (R = 2 .2 mm) was collected in April at each location .

Tetragnatha laboriosa Hentz (Tl) was the third most abundant species at C .S . The siz e
classes < 1, 1-2, and 2-3 mm peaked in May and June . May was also the peak month a t
Ellis for the size classes < 1 and 1-2 mm . About 50% of the total at each location were <
1 mm. This size class corresponds to the second instar stage that emerges from the egg sac
ready to disperse (LeSar and Unzicker 1978) . Few adults were collected (R of males = 5 . 5
mm at C .S . and 8 .0 mm at Ellis ; x of females = 9 .2 mm).

Oxyopes salticus Hentz (Os) was the second most abundant species at C .S . with the
size classes < 1 and 1-2 mm peaking in September . Those 2-3 mm in size peaked in
November . The numbers at Ellis were much lower with the size classes 1-2 mm to 4-5 m m
peaking in July . Several males were collected with a R of 4 .4 mm at C .S . and 4 .7 mm at
Ellis .

Misumenops spp . (Ms) were collected in similar numbers at each location with those
spiders 1-2 mm in size the most numerous (ca . 75% of the total) . The 1-2 mm size class
peaked in October . The size classes 1-2 mm to 3-4 mm at Ellis peaked in July . Four males
were collected at each location (R = 3 .5 mm). Two females at Ellis measured 7 .2 mm i n
length .

DISCUSSION

It is well known that immature spiders disperse when they emerge from the egg sac ,
primarily to avoid the cannibalistic tendencies of their siblings and to increase surviva l
chances by avoiding overcrowding (Turnbull 1973). "It is usually, but not invariably, ver y
young spiders that exhibit the aeronautic habit" (Comstock 1948) . Horner (1975 )
reported that 88% of the salticids collected in a Johnson-Taylor suction trap were imma •
ture (mostly early instar) . Salmon and Horner (1977) stated that size is one of the majo r
restrictions to ballooning . Richter (1970) observed that aerial dispersal occurs generally in
young instars of eight Pardosa species, though different species have different dispersa l
capacities .

These observations suggest that smaller species of spiders tend to balloon more fre-
quently than larger species and that early instars balloon more than later instars . Smalle r
spiders, such as the erigonids, are caught ballooning more frequently than larger spiders i n
other families . However, without knowing the relative abundance of individuals in these
families, the conclusion that small spiders balloon more readily than large spiders i s
questionable . Obviously, we see a dramatic reduction in numbers of individuals correlate d
with increasing size classes (Fig . 3) . But, do spiders in earlier instars within a taxo n
balloon more often than later instars ?

We suggest that in nature some species exhibit little or no difference in the ballooning
rates of the various sizes and the difference in numbers of individuals in the various size
classes may largely represent normal mortality ; i .e . mortality of the young result in fewer
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Fig. 3 .-Numbers of spiders in their respective size ranges captured in a suction trap at Colleg e
Station and the Ellis Unit in Texas .

<1 2-3 4-5 6-7 8-9 10-11 12-13 14-15

SIZE (IN MM)

large individuals rather than reduced ballooning behavior in these later instars . In Table 3
we suggest that the number collected in each size class compared to the class with th e
most individuals may represent percent survival . For example, at C .S . from the clas s
containing the greatest number of individuals of a species to the 4-5 mm class the surviva l
of Tetragnatha laboriosa would be 0 .4%, Oxyopes salticus 0.3%, Chiracanthium inclusu m
(Hentz) 12 .0%, and Misumenops spp . 5 .9% . In the long term the average number of adult s
which must survive from the eggs deposited by a single female must be two (1 male and 1
female) for the population density to remain stable from year to year . Thus, for C.
inclusum, which averages ca . 76 eggs per female (Peck and Whitcomb 1970), survival o f
12 .0% of the ballooning stages to the 4-5 mm size class leaves ca . 9 .1% additional genera-
tion mortality which can take place before 2 .9% of the generation remains . This lower
survival rate is equal to 1 male and 1 female or an Ro (increase per female per generation )
of one . However, Peck and Whitcomb (1970) found ca . 10% mortality form egg to firs t
instar . This results in an Ro of ca . 4 .1 . Misumenops spp . was calculated to have an Ro of
14 .0 based on data from Muniappan and Chada (1970) . Early mortality of O. salticus and
T. laboriosa would leave them with an Ro of ca . 1 .0 . Since O. salticus and T. laboriosa
appear to have a lower survival rate but are more abundant in the suction trap and i n
cotton (Dean et al . 1982) than C. inclusum, numbers in the trap in this study do not
appear to indicate equal ballooning rates among size classes .

Definitive tests of a hypothesis that instars balloon at equal rates should be based o n
field collections by species and by classifying individuals into instars . Then with season-
long suction trap samples the yearly survival rates could be estimated and year to yea r
trends in population dynamics of various species could be more accurately determined .

Other factors that could influence the results of this experiment are : (1) the efficienc y
of the suction trap in collecting various sizes of spiders, (2) elevation preference o f
ballooning individuals of the various instars within a species, (3) ballooning time o f
individuals in different size classes, and (4) actual mortality in the field .
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Table 3 .-Percentage survival from the size class with the most individuals to the other size classe s
captured in a suction trap at College Station, Texas .

Size class in mm (n) % surviva l

Tetragnatha laboriosa <1 (909) to 1-2 (823) 90 . 5
2-3 (66) 7 . 3
3-4 (16) 1 . 8
4-5 (4) 0 . 4
>5 (5) 0 . 5

Oxyopes salticus 1-2 (2022) to 2-3 (257) 12 . 7
3-4 (23) 1 . 1
4-5 (6) 0 . 3
>5 (2) 0 . 1

Chiracanthium inclusum 1-2 (25) to 2-3 (24) 96 . 0
3-4 (4) 16 . 0
4-5 (3) 12. 0
>5 imm . (19) 76 . 0
>5 ad . (13) 52 . 0

Misumenops sp . 1-2 (186) to 2-3 (18) 9 . 7
3-4 (7) 3 . 8
4-5 (11) 5 . 9
>5 (3) 1 .6

However, for certain species of spiders, the catch-frequency may represent expecte d
abundance due to natural mortality rather than higher ballooning rates of smaller individ-
uals . If this size frequency is due to natural mortality, then continuous suction trappin g
throughout the year may be used to obtain data useful in developing life tables an d
predicting the dynamics of spider populations .

Of the most abundant species collected during this study, most ballooned in more tha n
one size class and many ballooned as adults . Thus, Comstock (1948) may be correct in
stating that it is usually young spiders that exhibit the aeronautic habit . However, our
data provide evidence that two other factors should be considered : (1) differential rates
of ballooning between instars and (2) age dependent survivorship .
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