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ABSTRACT

Over a seven-year period, approximately 35,000 spiders representing 26 families, 133 genera, and
234 species were captured in Washington County, Mississippi, by pitfall, sweepnet, vacuum, bag, and
hand. Specimens were collected in 10 different habitat types and in four vegetational strata. Old-field
habitats yielded the most species (152) and residential lawns the fewest (14). Considering all habitats
sampled, the ground layer produced 111 species, the herbaceous strata 133, the shrub layer 49, and the
tree strata 30 species. The sweepnet method of capture obtained 128 species, pitfall 95, hand 61,
vacuum 53, and bagging 19 species. The largest number of species were obtained in spring and early
summer (maximum of 125 in May), with the fewest in mid-winter (Jan. = 24). Twenty-one species
were considered abundant, 51 common, 67 uncommon, and 95 rare. Additions to the state list of
Dorris (1972) number 102 species, for a new state total of 364 species.

A comparison with the North American fauna and with other surveys indicates that Washington
County is underrepresented both in cursorial forms active on the soil surface and web-spinning forms
typical of undisturbed habitats. The high incidence of disturbed habitats associated with intensive
agricultural activities in Washington County seems to have produced a depauperate spider fauna, but
spider populations of certain species characteristic of disturbed habitats are of sufficiently high density
and broad distribution to have a potential affect on crop insect pests.

INTRODUCTION

Stoneville,  Mississippi  is  the  site  of  the  Delta  Branch  Experiment  Station,
Mississippi  State  University,  and  the  Delta  States  Research  Center,  U.S.
Department  of  Agriculture.  For  more  than  50  years,  scientists  have  been
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observing,  collecting,  and  experimenting  with  the  arthropods  associated  with
crops  on  site  and  in  the  surrounding  Washington  County.  In  the  last  25  years,
much  of  that  effort  has  been  directed  toward  the  arthropods  of  cotton  and
adjacent  habitats  (e.g.,  Pfrimmer  1964;  Stadelbacher  1981).  Although  spiders  have
been  indicated  as  potentially  important  predators  in  cotton,  they  have  usually  not
been  identified  to  the  genus  or  species  level  (e.g.,  Pfrimmer  1964;  Smith  and
Stadelbacher  1978).  Over  the  last  10  years,  the  improved  status  of  spider
taxonomy  and  a  broad  awareness  of  spiders  as  biological  control  agents  has
changed  the  research  environment  concerning  field  studies  of  spiders  in
agricultural  situations  (Riechert  and  Lockley  1984).

Beginning  in  1981,  field  collections  have  attempted  to  delineate  the  structure
and  composition  of  spider  populations  in  the  Stoneville  environs.  Since  1984,  we
have  focused  on  the  spiders  in  habitats  adjacent  to  cotton,  particularly  those
species  that  could  be  determined  to  be  predators  of  the  tarnished  plant  bug,
Lygus  Uneolaris  (Palisot)  (Heteroptera:  Miridae),  These  have  included  Oxyopes
salticus  Hentz  (Oxyopidae),  Phidippus  audax  (Hentz)  (Salticidae),  and  Pisaurina
mira  (Walckenaer)  (Pisauridae)  (Lockley  and  Young  1986a,  b;  Lockley  et  al.  1989;
Welbourn  and  Young  1988;  Young  1989a,  b,  c,  d;  Young  and  Lockley  1985,  1986,
1988,  1989a,  b).  The  purpose  of  this  report  is  to  present  the  results  of  seven  years
of  sampling  for  spiders  in  Washington  County.  These  data  are  compared  with
other  studies,  and  the  potential  role  of  this  assemblage  of  spiders  as  agents  for
crop  pest  suppression  is  discussed.

METHODS  AND  MATERIALS

Washington  County,  Mississippi,  is  in  the  west-central  portion  of  the  state,
adjacent  to  the  Mississippi  River,  and  in  the  approximate  center  of  the  Yazoo-
Mississippi  Delta.  This  delta  began  formation  about  18,000  years  ago  at  the  end
of  the  last  ice  age  and  is  ideally  suited  for  intensive  agriculture  (Fisk  1944).  Deep
alluvial  deposits,  a  flat  terrain,  ample  moisture,  hot  and  humid  summers,  and
mild  winters  combine  to  facilitate  the  growth  of  plants,  and  their  associated
arthropods.  Washington  County  contains  ca  200,000  ha,  of  which  ca  122,000  ha
(61%)  are  under  cultivation  in  such  crops  as  cotton,  rice,  milo,  and  soybean.
Timbered  areas  comprise  ca  44,000  ha  (22%)  and  include  several  state  and  federal
parks  and  wildlife  refuges  in  addition  to  areas  located  outside  the  levees.  There
are  1,365  km  of  roads  in  the  county  which,  assuming  an  average  width  of  12  m,
occupy  18,000  ha  (9%).  The  remaining  16,000  ha  (8%)  are  composed  of  residential
and  business  areas,  lakes,  waterways,  standing  water,  and  marshes  (Gunn  et  al.
1980).  This  pattern  of  land  use  provides  a  high  percentage  of  “disturbed”  habitats.
All  crop  fields  are  routinely  plowed,  cultivated,  sprayed  with  herbicides  and
insecticides,  and  otherwise  made  inhospitable  for  arthropods.  “Edge”  habitats  —
edge  of  road,  edge  of  ditch,  edge  of  crop  field,  edge  of  forest  island,  edge  of  wet
area,  etc.  —  also  are  typically  disturbed  areas  that  are  mowed,  sprayed  with
herbicides,  cultivated,  or  otherwise  intruded  upon  at  irregular  intervals.  These
disturbed  habitats,  combined  with  residential  and  business  lawns  and  gardens,
probably  comprise  over  75%  of  the  county  area.

Beginning  in  1981,  systematic  sampling  of  a  variety  of  habitats,  both  disturbed
and  undisturbed,  was  conducted  utilizing  five  collection  methods  (Table  1).
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Table 1. — Sampling effort for spiders in Washington County, Mississippi, 1981-1987.

Habitat or host plant

Ground-dwelling  spiders  were  sampled  with  several  types  of  pitfall  traps,  some
with  covers  and  some  with  interception  barriers.  Vegetation  above  the  soil  surface
was  sampled  with  a  dense  muslin-mesh  sweepnet,  diameter  39  cm.  A  motorized
suction  device  (D-vac®)  with  a  34  cm  diameter  opening  and  a  nozzle  speed  of  ca
100  km/h  was  used  to  sample  all  strata,  as  was  the  technique  of  capturing
specimens  by  hand.  Terminal  portions  of  tree  branches  containing  Spanish  moss
also  were  bagged  and  removed.  Over  the  seven-year  period,  samples  were
obtained  during  every  week  of  the  year  and  every  hour  of  the  diel.  Samples  were
brought  into  the  laboratory  and  frozen  at  —  20°C  until  they  could  be  examined
and  then  thawed,  sorted,  identified,  counted,  and  recorded.  Voucher  specimens
and  unidentified  material  were  stored  in  alcohol  for  later  processing.

Representatives  of  every  spider  species  were  examined  by  G.  B.  Edwards,  A.  R.
Brady,  Hope  College,  Holland,  Michigan,  or  D.  B.  Richman,  New  Mexico  State
University,  Las  Cruces,  New  Mexico.  Voucher  specimens  are  deposited  at  the
Mississippi  Entomological  Museum,  Miss.  State  University,  Starkville,  in  the
personal  collection  of  T,  C.  Lockley,  and  in  the  Florida  State  Collection  of
Arthropods,  Division  of  Plant  Industry,  Gainesville.

RESULTS  AND  DISCUSSION

Within-county  comparisons.  —  At  least  234  species  of  spiders  in  133  genera  and
26  families  were  identified  from  ca  35,000  specimens  collected  over  a  seven-year
period  (Appendix  1).  This  assemblage  occurred  primarily  (203  spp.)  in  ecotonal
areas  such  as  the  margins  of  roads,  fields,  forests,  and  water,  and  in  early-
successional  habitats  such  as  old-fields  and  pastures  (Table  2).  Old-field  habitats,
2-5  years  post-cultivation  and  abandonment,  contained  the  highest  diversity  of
spiders  (152  spp.),  but  represented  one  of  the  rarest  habitat-types  in  a  county
under  intense  agricultural  management.  Road  and  crop-field  margins  contained
the  second-highest  diversity  of  spiders  —  98  spp.  —  and  represented  considerably
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Table 2. — Number of spider species distributed among various parameters, Washington County,
Mississippi.

Strata

more  acreage  than  old-fields.  Cotton  and  soybean  fields,  though  representing  over
50%  of  the  county  surface  area,  contained  only  43  species.  Thus  only  19%  of  the
spider  species  available  in  the  county  for  predation  on  crop  pests  actually
occurred  on  crops.  Fortunately  for  crop  pest  control,  most  local  pests  (e.g.,
Anthonomus  spp.,  Heliothis  spp.,  Lygus  spp.)  also  occupy  habitats  adjacent  to
crops  at  some  time  in  their  life  cycle.  Because  no  spider  species  was  found
exclusively  on  crops,  potentially  as  many  as  234  species  may  prey  on  crop  pests  in
these  adjacent  habitats.

The  diversity  of  spiders  obtained  by  our  collection  methods  was  low  in  the
winter  months,  with  a  minimum  of  24  species  collected  in  January  (Fig.  1).
Spider  populations  dramatically  increased  in  April,  and  by  May  125  species  were
active.  The  number  of  species  captured  each  month  gradually  declined  through
the  summer  and  fall,  with  62  species  still  active  in  October.  Twenty-one  species
were  considered  “abundant”  in  the  habitats  in  which  they  occurred  (Table  2).
These  included  1  1  species  that  were  abundant  in  cotton,  as  well  as  in  adjacent
habitats.  Given  the  large  amount  of  acreage  devoted  to  cotton,  these  11  species
were  probably  the  most  abundant  spiders  in  Washington  County  and  may  have  a
major  impact  on  cotton  insect  pests.  They  were  Neoscona  arabesca  (Walck.),
Tetragnatha  laboriosa  Hentz,  Ceraticelus  emertoni  (O.  P.-Camb.),  Lycosa  lenta
group,  Lycosa  rabida  Walck.,  Pardosa  milvina  (Hentz),  Oxyopes  salticus  Hentz,
Pisaurina  mira  (Walck.),  Metaphidippus  galathea  (Walck.),  Phidippus  audax
(Hentz),  and  P.  clams  Keys.  Several  of  these  species  are  important  predators  in
Washington  County  on  the  tarnished  plant  bug,  Lygus  lineolaris  (Young  1989a,  b,
c,  d).  They  may  also  have  an  affect  on  the  cotton  bollworms,  Heliothis  spp.
(Stadelbacher  and  Lockley  1983),  and  the  sterile  bollworm  hybrids  and  braconid
parasites  currently  under  consideration  as  control  agents  of  the  bollworms.  The
most  abundant  spider  species  in  forested  areas  were  Agelenopsis  naevia  (Walck.)
and  Gladicosa  gulosa  (Walck.);  in  Spanish  moss,  Methaphidippus  tillandsiae
Kaston;  in  roadside  and  field  margins,  Oxyopes  salticus  and  Ceraticelus  emertoni;
in  old-fields,  Pardosa  milvina,  Schizocosa  spp.,  Xysticus  ferox  (Hentz),  and
Tetragnatha  laboriosa;  and  on  Erigeron  spp.  (Compositae),  Metaphidippus
galathea  and  Misumenops  asperatus  (Hentz).



YOUNG  ET  AL.—  SPIDERS  OF  WASHINGTON  COUNTY 31

No. species

Month
Figure 1. — Maximum number of spider species captured each month during 1981-1987 in

Washington Co., Mississippi.

The  sweepnet  method  of  spider  capture  obtained  55%  (128  spp.)  of  the  fauna  in
Washington  County  (Table  2),  and  was  the  most  frequently  used  capture
technique.  The  vacuum  method  obtained  the  least  numbci  of  species  (53),  but  did
produce  five  species  not  captured  by  other  means.  This  collection  technique
probably  could  have  been  eliminated,  with  the  resultant  savings  in  time  and  effort
more  profitably  directed  toward  other  methods  of  collection.

The  highly  disturbed  nature  of  most  of  the  soil  in  Washington  County  suggests
that  typical  soil  spiders  should  be  under-represented.  Ground-dwelling  spiders,
obtained  primarily  by  pitfall  traps,  represented  47%  (111  spp.)  of  all  species
(Table  2),  whereas  foliage-dwelling  spiders  represented  70%  of  the  species  total
(some  species  occupied  both  ground  and  foliage  strata).  For  comparison,  a  three-
year  study  conducted  in  frequently-disturbed  soybean  fields  in  Delaware  indicated
that  70%  of  the  species  occurred  on  foliage  and  only  32%  occurred  on  the  ground
(Culin  and  Rust  1980)  Conversely,  a  study  that  included  sampling  of  deep  leaf-
litter  in  undisturhcii  Kansas  woodland  indicated  that  75%  of  the  species  were
ground-dwelling  and  25%  foliage-dwelling  (Fitch  1963).  Most  of  the  forested  area
in  Washington  County  is  covered  with  water  at  some  time  each  year,  due  either
to  flooding  of  the  Mississippi'  River  or  to  slow  run-off  after  heavy  rains.  Leaf-
litter  depth  is  typically  shallow  or  non-existent  in  these  areas  and,  combined  with
the  inundation,  probably  supports  a  very  depauperate  spider  fauna  (e.g.,  Uetz  et
al.  1979).  Thus  it  is  not  surprising  that,  considering  all  habitats  sampled,  foliage-
dwelling  spiders  are  relatively  very  well-represented  in  Washington  County,

Comparison  with  the  North  American  fauna.  —  In  1985,  V.  D.  Roth  published  a
compilation  of  the  families  and  genera  of  spiders  known  to  occur  in  North
America.  He  also  included  an  estimate  of  the  number  of  species  in  each  genus.
This  information  now  permits  a  comparison  of  limited-area  surveys  with  the
entire  North  American  fauna.  In  Washington  County,  specimens  were  obtained
from  26  families  and  133  genera  (Table  3).  This  represents  54%  of  the  48  families
and  28%  of  the  469  genera  (Roth  1985)  occurring  in  North  America.  The  234
species  from  Washington  County  represent  only  7%  of  the  3311  North  American



32 THE  JOURNAL  OF  ARACHNOLOGY

Table 3. — Proportion of genera and species of the North American spider fauna (Araneomorphae)
that occur in Washington County, Mississippi.

Family
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Table 4. — Comparison of spider guilds. North America and Washington County, Mississippi. Each
family assigned to a guild based on data from Roth (1985), Kaston (1981), Gertsch (1979), and
Comstock (1940),

species.  There  is  little  doubt  that  areas  of  similar  size  to  Washington  County  that
had  a  more  diversified  range  of  habitats  would  have  substantially  more  species  in
a  larger  set  of  genera  and  families.

It  is  also  possible  to  compare  certain  functional  aspects  of  the  North  American
and  Washington  County  faunas.  By  the  use  of  such  sources  as  Roth  (1985),
Kaston  (1981),  Gertsch  (1979),  and  Comstock  (1940),  each  spider  family  can  be
designated  as  composed  primarily  of  either  web-spinning  or  wandering  species.
The  North  American  fauna  at  the  species  level  is  thus  estimated  to  be  59%  web-
spinners  and  41%  wanderers  (Table  4).  The  Washington  County  fauna,  however,
is  estimated  to  include  33%  web-spinners  and  67%  wanderers.  The  considerable
differences  between  these  estimates  probably  are  due  to  the  preponderance  of
disturbed  habitats  in  Washington  County  and  to  the  negative  effect  of  habitat
disturbance  (destruction,  loss)  on  web-spinning  spider  populations.

Comparisofi  with  other  faunal  surveys.  —  Spider  faunal  surveys  were  reviewed
to  compare  with  our  efforts  in  Washington  County.  Spider  faunal  lists  can  be
classified  in  the  following  categories:  a)  specific  plant  association,  e.g.,  peppermint
(Mclver  and  Belnavis  1986),  daisy  (Judd  1965);  b)  specific  habitat,  e.g.,  tree-bark
(Bower  and  Snetsinger  1985),  salt-marsh  (LaSalle  and  Cruz  1985);  c)  general
habitat  type,  e.g.,  old-field  communities  (Berry  1970),  broomsedge  communities
(Barnes  and  Barnes  1955);  d)  multi-habitat  natural  area,  e.g.,  Itasca  St,  Park
(Heimer  et  al.  1984),  Univ.  Kansas  Natiir.  Hist.  Res.  (Fitch  1963);  e)  restricted
geographic  area  such  as  a  town  (Brown  1974)  or  island  (Drew  1967);  f)  county
(Dorris  1968);  g)  multi-county  (Branson  and  Batch,  1970);  h)  state  or  providence,
e.g.,  Wisconsin  (Levi  and  Field  1954),  British  Columbia  (West  et  al.  1984);  i)
multi-state,  e.g.,  Georgia  area  (Chamberlin  and  Ivie  1944).

An  examination  of  this  literature  showed  few  previous  surveys  in  common  with
our  county-wide  study.  The  one  survey  that  covered  a  single  county  was  merely  a
checklist  of  the  species,  wdth  no  additional  data  (Dorris  1968).  The  108  species  in
the  Dorris  study  were  collected  in  one  year  by  sweepnet,  sifting  of  litter,  and
hand-picking,  ail  in  unspecified  habitats.  Two  multi-county  studies,  from
northwest  Iowa  (Abraham  1987)  and  northern  Kentucky  (Branson  and  Batch
1970),  were  of  limited  comparative  value.  The  Iowa  study  listed  only  the  genera,
but  claimed  154  species.  The  Kentucky  study  listed  85  species,  but  was  based  on
only  503  specimens  obtained  by  limited  collecting.  An  attempt  to  extract  county
data  from  state  lists  was  not  productive.  Most  state  lists  contained  county
records,  but  very  little  information  on  habitats,  seasonality,  abundance,  or
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sampling  methods  [e.g.,  Maryland  (Muma  1945),  Nebraska  (Worley  and  Pickwell
1927),  Oklahoma  (Banks  et  al.  1932),  Texas  (Vogel  1970),  Washington  (Worley
1932)].  Kaston’s  magnus  opus  on  the  spiders  of  Connecticut  (1981)  is  certainly  an
exception  to  that  statement,  but  unfortunately  his  data  are  not  in  a  format  that
allows  ready  comparison  with  other  faunal  surveys.

Perhaps  the  only  studies  remotely  comparable  to  the  Washington  County  data
involve  multi-habitat  natural  areas  and  restricted  geographic  areas.  The  Itasca
State  Park  (Minnesota)  study  of  Heimer  et  al.  (1984)  listed  124  species,  but  did
not  indicate  the  size  of  the  area  sampled,  the  amount  of  sampling  effort  through
time,  the  number  of  specimens  examined,  or  detailed  habitat  information.  A
study  from  the  University  of  Oklahoma  Biological  Station  (Branson  1966)  listed
83  species  identified  from  ca  1000  specimens  collected  during  four  summers,  but
did  not  indicate  the  area  sampled,  contained  little  ecological  data  or  analysis,  and
was  essentially  a  key  to  the  genera  of  Oklahoma  spiders.  The  most  thorough
study  of  a  natural  area  was  that  of  Fitch  (1963)  at  the  300  ha  University  of
Kansas  Natural  History  Reservation.  This  study  was  conducted  over  a  13  year
period  utilizing  most  sampling  techniques,  during  all  months  of  the  year,  and  in  a
variety  of  microhabitats  within  the  tail-grass  prairie  and  deciduous  woodland
habitats.  Of  the  192  species  listed,  119  (62%)  were  considered  to  be  characteristic
of  a  deciduous  forest  habitat  and  56  (29%)  were  associated  with  grasslands.
Within  the  woodlands,  85  species  (71%)  were  obtained  from  leaf-litter  and  29
(24%)  from  arboreal  situation.  This  compares  with  47%  of  the  Washington
County  species  collected  from  the  ground  strata  and  70%  from  above-ground  sites
(all  habitats  combined,  some  species  occurring  in  several  strata).

Several  studies  that  involve  restricted  geographic  areas  may  be  appropriate  for
comparison.  Brown  (1974)  reported  147  species  of  spiders  collected  over  a  six-
month  period  from  Nacogdoches,  Texas,  and  vicinity.  This  check-list  contained
no  information  on  the  area  sampled  and  no  analysis,  but  did  indicate  that  the
families  Salticidae  (30  spp.)  and  Araneidae  (29  spp.)  represented  most  of  the
species.  In  Washington  County,  these  two  families  also  were  highly  represented
(Salticidae  —  47  spp.,  Araneidae—  39  spp.).  Perhaps  the  most  defined  geographic
area  that  has  been  examined  for  spiders  is  Beaver  Island  in  Lake  Michigan  (Drew
1967).  This  15,000  ha  island  is  24  km  from  the  nearest  mainland  and  has  a  well-
documented  flora  and  fauna.  Spiders  were  collected  day  and  night  in  a  variety  of
habitats  over  a  four-year  period  by  sweepnet,  sifting,  beating,  and  hand.  Of  the
211  species  obtained,  54%  were  web-spinners  and  46%  were  wanderers.  In
Washington  County,  33%  of  234  species  were  web-spinners  and  67%  were
wanderers.  Web-spinners  are  characteristic  of  undisturbed  sites  containing
adequate  web  supports  (Duffey  1978),  and  their  comparatively  low  incidence  in
Washington  County  could  be  due  to  the  overwhelming  predominance  of  disturbed
habitats.

Comparison  of  various  characteristics  of  the  Washington  County  spider  fauna
with  data  from  other  faunal  surveys  has  clearly  indicated  that  the  Washington
County  fauna  is  disproportionately  well-represented  by  species  typical  of
disturbed  habitats.  Some  species,  such  as  Oxyopes  salticus,  Tetragnatha  laboriosa,
and  Pardosa  milvina,  may  develop  high  population  densities  in  habitats  adjacent
to  crop  fields.  Crop  insect  pests  occupying  these  habitats  are  probably  exposed  to
considerable  predation  by  spiders.  Management  of  these  habitats  to  conserve  and
enhance  spiders  and  other  predators  could  have  a  significant  effect  on  crop  pest
populations.
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APPENDIX

SPIDERS OF WASHINGTON COUNTY,  MISSISSIPPI,  1981-87.

Explanation of symbols. — Month Collected: Each month is designated by its first letter and is listed
in chronological sequence. A dash between letters indicates that all intervening months not listed
contained specimens of that species. A blank space between letters indicates that no specimens were
found in the unlisted months. When certain months are listed alone, a second letter is added to avoid
confusion: Ja = January, Je = June, Jy = July, Mr = March, My = May, Ap = April, Au = August.

Habitat: F = forest, T = transitional area between forest and field or road, C = crop field, M =
meadow or grassland, O = old-field in early successional state 2-5 years after plowing, W = water
margin such as edge of pond, stream, or drainage ditch, R = road or field margin, L = lawn in
residential area, B = building, S = Spanish moss hanging from trees 2-5 m above ground.

Strata: G = ground, H = herbs and grass 0. 5-2.0 m above ground, S = shrubs 1-4 m above ground,
T = tree 3-5 m above ground.

Abundance (Ab): A = abundant, C = common, U = uncommon, R = rare. Each species was assigned
an abundance designation after a review of all collection records from the seven-year period and,
although quite subjective, is our best estimate in the absence of quantitative data.

Capture method: P = pitfall trap, S = sweepnet, V = vacuum device, H = hand.
State Record (St Rc): Asterisk indicates addition to state list of Dorris (1972).

Taxon
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Micrathena mil rata (Hentz)
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Urozelotes rusticus (L. Koch)



40 THE  JOURNAL  OF  ARACHNOLOGY

Schizocosa ocreata (Hentz)
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Neonella vinnula Gertsch
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