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POPULATIONS-OF ANTS IN A LOW 

By Mary TALBOT 
(Lindenwood College, St. Charles, Missouri, U. S. A.) 

FIELD 

This  s tudy  concerns  the n u m b e r  of species and  a b u n d a n c e  of an ts  
nes t ing  in a low wet  field, as d i scovered  by  the t echnique  of digging 
y a r d - s q u a r e  plots  of soil (1). I t  ex tends  two s imi la r  s tudies  of popu-  
lat ions of an ts  in wood lands  (HEADLEY, 1952; TALBOT, 1957). The  Edwin  
S. George Reserve ,  whe re  the  w o r k  was  conducted ,  consis ts  of two 
square  miles  of var ied  con tour .  Because  the soil is largely  sandy,  drai-  
nage  tends  to be excessive,  and  consequen t ly  the up l and  fields are dry. 
The  ants  of on~ such up l and  field (TALBOT, 1953) will be c o m p a r e d  wi th  
the low field popu la t i ons  of the p r e sen t  s tudy.  

The  low field lies s u r r o u n d e d  to the nor th ,  east  and  sou th  by  m a r s h ,  
and  rises to a h igh  field on the west .  T h e  smal l  s t r ip  selected for  s tudy  
(G 15 on the Reserve  m a p )  ex tends  a long the  no r th  side of the field and 
is only  s l ight ly  h igher  t h a n  the m a r s h  beyond  it. Along m o s t  of the 
marsh- f ie ld  b o r d e r  there  are  c lus te rs  of large sh rubs  (Comus obliqua 
Raf.,  Salix bebbiana Sarg., and  S. gracilis Anderss . ) ,  bu t  in two low 
places  the field grasses  s i m p l y  merge  w i th  and  give w a y  to m a r s h  
sedge (Carex rostrata Stokes) .  T w o  large s w a m p - w h i t e  oaks  (Ouercus 
bicolor Willd.)  and  an e lm (Ulmus americana L.) serve as l a n d m a r k s  
at  the m a r s h  edge, and  f u r n i s h  the only  shade  on the o therwise  sunny  
field. 

Vege ta t ion  is cha rac te r i zed  by  the exceedingly  large n u m b e r  of forbs  
mixed  wi th  the grasses .  F r o m  spr ing  to fal l  the field is b r igh t  wi th  
flowers.  Grasses  consis t  m o s t l y  of K e n t u c k y  b luegrass  (Poa pratensis 
L.), whi te  oa t -g rass  (Danthonia spicata (L.) Beauv.) ,  t i m o t h y  (Phleum 
pratense L.) and  b lack  ben t  g rass  (Agrostis gigantea Roth) ,  w i th  the 
tall m a r s h - g r a s s  (Spartina pectinata Link)  m a k i n g  a dense bo rde r  
be tween  field grasses  and  m a r s h  sedges, whe reve r  sh rubs  are not  
p resen t .  Of  the  forbs,  go ldenrods  (mos t ly  Solidago altissima L. and  
S. ]uncea Ait.) are  n u m e r o u s  and  occupy  m u c h  space. Asters  (Aster 
noa~eanglim L., A. azureus Lindl. ,  A. umbellatus Mill.), Queen  Anne ' s -  

(1) The work was carried-out at the Edwin S. George Reserve in southern 
(Livingston County) Michigan, where facilities were made available by Dr. Francis 
C. EvAns, assistant director, and Dr. T. H. HUBBELL, director of the Reserve. It was 
supported by a National Science Foundation grant. 
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lace (Daucus carota L.), Black-eyed Susan (Rudbeckia serotina Nutt.), 
orange hawkweed (Hieracium aurantiacum L.), wild bergamot (Mo- 
narda fistulosa L.) and ironweed (Vernonia altissima Nutt.) are wide- 
spread. The low spots are marked by Golden Alexanders (Zizia aurea 
(L.) W. D. J. Koch), wild s t rawberry (Fragaria virginiana Duchesne), 
and mint (Pycnanthemum virginianum (L.) Durand and Jackson), with 
a great variety of smaller and less conspicious plants growing among 
the grasses. 

In addition to the tall shrubs bordering the marsh, the field is dotted 
with lesser woody plants. Shrubby cinquefoil (Polentilla fruticosa L.) 
is abundant, and there are scattered clusters of meadow-sweet (Spirxa 
alba Du Roi), trailing blackberry (Rubus flageIlaris Willd.), common 
juniper (Juniperus communis L.) and small trembling aspen (Popuhts 
tremuloides Michx.). 

To form the study area, the fields north edge was divided into 
9 strips, each 20 feet wide, extending north from a base line to the 
marsh edge. Since the marsh  border was irregular, the strips varied in 
length from 33 to 53 feet, with an average length of 42 feet. The entire 
area consisted of 870 square yards. In each strip, 4 yard-square plots 
were dug, and on the 4 longest strips, a fifth was included, making 
40 in all. These were spaced at appoximately equal distances from 
base line to marsh edge. Consequently, in each strip, plot number  one 
was highest and driest, and plot number  four or five was nearest the 
marsh. The plots were dug during June through September, 1963. 

Usually soil was removed to a depth of 6 to 9 inches, revealing the 
complete structure of nests which were near the surface and the upper 
chambers of those which extended deeper into the soil. Occasionally 
parts of plots were dug to 12 or 14 inches. 

Twenty species of ants were found nesting in the 40 plots (Table I). 
An additional 8 species were present  on the strips, but were not in the 
dug plots (some, like mounds of Lasius minutus, were avoided). 
Twenty-eight was a great number  of species for one restricted habitat 
on the Reserve, which had a total of 68 species. Moreover, there was a 
dense population of colonies in the field. They ranged from 2 to 28 per 
plot with a mean of 10.6 colonies per plot. (The number of species per 
plot ranged from 2 to 9, with a mean of 4.9.) 

In general, a field is considered a ra ther  severe habitat, because of its 
lack of shade and consequent great fluctuations in temperature,  high 
evaporation which may cause intense dryness, and the restricted 
number of nesting sites. Probably the two most influential factors in 
accounting for the abundance of ants on this field and in selecting the 
type of ants found there were the type of soil, and the nearness to the 
marsh. The soil was not typical of the Reserve as a whole, in that it 
was solid clay under a layer of clay-loam which formed the upper 4 
or 5 inches. The clay held and conserved water, and it allowed the 
formation of firm-walled, permanent  nest chambers. Probably clay 

"accounted for  the abundance of Brachymyrmex depilis. 
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Because  the  f ield w a s  o n l y  a few i n c h e s  above  the  m a r s h ,  the  g r o u n d -  
w a t e r  level  t e n d e d  to be h igh .  E v e n  i n  the  d r i e s t  p a r t  of t h e  e x t r e m e l y  
d ry  s u m m e r  of 1963, m o i s t u r e  c ou l d  be f o u n d  at  14 inches ,  a n d  o f t en  

it  was  m u c h  h ighe r .  E a r l y  s p r i n g  r a i n s  b r o u g h t  the  w a t e r  level  a l m o s t  

TABLE I. - -  COLONIES OF ANTS IN A LO'*V FIELD AT THE E. S. GEORGE RESERVE 

IN SOUTI tEI : tN  M I C H I G A N  (Summer 1963) 

COLONIES NESTING IN DUG PLOTS 

" ~  ~ ~ S ~ ~ z ~ 

r g z  

1. Brachymyrmex depilis Emery 141 36 .28 + + 
2. Ponera coarctata p e n n s ! l l v a n i c a  
Buckley 117 35 .34 -J- + -I- + 
3. Mgrmica emergana Forel (?) 40 24 1.0 + + + 
4. Lasius flavus (Fabricius) 23 16 1.7 + + 
5. Stenamma brevicorne (Mayr) 23 18 1.7 +a t- + + 
~. Leptothorax ambiguus Emery 21 12 1.9 + + + + 

. Dolichoderus pustulatus Mayr 14 10 2.9 + + + 
8. L(tsiusneoniger Emery 9 8 4.4 --~ + -+- 
9. Formica fusca Linn$eus 9 7 4.4 + + -I- + 

10. Crematogaster lineolata (Say) 7 7 5.7 + + + + 
t l .  Tapinoma sessile (Say) 6 5 6.7 --1- -Jr -}- + 
12. Dolichoderus plagiatus (Mayr) 5 2 8.0 + + + + 
13. Aph~enogaster rudis Emery 4 4 10.0 + q-- 
14. Prenolepis imparis (Say) .. 4 4 10.0 + + 
15. Lasius sitk~ensis Pergande 3 3 13.3 + + + 
16. Formica pallidefuloa n i t i d i v e n t r i s  

Emery 2 2 20.0 + + 
17. Myrmica lobicornis fracticornis Emery 2 1 20.0 . ,--~- + + 
18. Polyergus lucidus Mayr 1 1 40.0 + + 
19. Camponolus americanas Mayr 1 1 40.0 + + 
20. Amblyopone pallipes (Haldeman) . . .  1 1 40.0 + + + 

COLONIES PRESENT BUT NOT ON DUG PLOTS 

21. Dolichoderus marim Forel 
22. Lasius minulus Emery 
23. Lasius speculioentris Emery 
24. Crematogaster cerasi (Fitch) 
25. Camponotus nooeboracensis (Fitch) . 
26. Formica lasioides Emery 
27. Lasius umbratus (Nylander) 
28. Camponotus nearcticus Emery 

++ 
$ 
++ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

to the sur face ,  a n d  o c c a s i o n a l l y  w a t e r  s tood  on  the  lower  pa r t s .  T h i s  
t e n d e n c y  to f lood ing  a n d  c o n s t a n c y  of u n d e r g r o u n d  w a t e r  s e e m e d  m o s t  

i n f l u e n t i a l  in  d e t e r m i n i n g  the  types  of a n t s  n e s t i n g  there .  T h o s e  p r e s e n t  
t e n d e d  to h a v e  w a y s  of g e t t i n g  a w a y  f r o m  h i g h  wa te r .  F o r m i c a  fusca ,  

L a s i u s  m i n u t u s ,  a n d  L a s i u s  s p e c u l i v e n t r i s  b u i l t  m o u n d s .  Dol i choderus  

marine h a d  s m a l l  d o m e s  of w o v e n  grass .  Some,  s u c h  as M y r m i c a  eme-  
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rgana, Dolichoderus pustulatus and Leptothorax ambiguus could move 
up among grasses or into hol low stems. Others,  like Lasius sitka~nsis, 
seemed to t r anspo r t  the i r  b rood  u n d e r g r o u n d  toward  or away f rom the 
marsh.  Near the mar sh  any  raised place was at a p remium.  T h u s  any 
old Formica fusca m o u n d  might  have colonies of Crematogaster lineo- 
lala, Dolichoderus pustulatus, and Leptothorax ambiguus in it. Any 
bit of clay b rough t  to the sur face  by crayf ish  could be expected to hold 
a colony of Brachgmgrmex depilis. 

The nea rby  mar sh  also fu rn i shed  plants  that  ha rbored  ab u n d an t  root  
and stem aphids.  Dolichoderus marise, which  somet imes nested ra the r  
high in the field, a lways had  trai ls  of workers  going to and f rom the 
marsh,  and forms  like Lasius sitkzensis and Lasius umbratus foraged 
underg round  into it. 

Because of the cons tan t  mois ture ,  forbs were abundan t  and varied.  
They  offered considerable  d ivers i ty  of food for those using plaut  par t s  
(aphids) and also for  those living on p lant -ea t ing  insects. In addi t ion,  
the tall forbs gave some shade,  thus  prolonging the foraging hours .  
More i.mportant, the m i x t u r e  of dead grass and forb stems, together  
with a modera te  g rowth  of l ichen (most ly  Peltigera polydactyla and 
Cladonia cristatella var. oestita), made  a loose l i t ter on the g round  
surface which was favorable  to ants.  The  lit ter was not layered  and 
soggy:as are accumula t ions  of t ree  leaves in woods, but  it was thick 
enough to conserve mois ture ,  offer shade and make  good cons t ruc t ion  
mater ia l  for  ants  such as Dolichoderus mariE, Dolichoderus pustu- 
latus and Myrmica emergana, which  tended to form aboveground  
chambers .  

In a field the g round  is the ma in  nesting-site,  and 15 of the species 
nested in it a lone (Table I). Twelve more  used both soil and plant  parts ,  
and only one species, Camponotus nearcticus, was independen t  of the 
ground.  It was confined to the p ro x im i ty  of the oaks, and nested in 
their  twigs. There  were  no stones in the field, and the one log was 
possessed by a colony of Camponotus noveboracensis. 

Field ants  mus t  e i ther  forage dur ing  the heat  of the day, as did 
Formica pallidefulva nitidiventris, or avoid the heat  in some way. 
Fo rms  like Myrmica emeryana and Dolicboderus marive foraged main ly  
in early morn ing  and late a f te rnoon ,  while Lasius neoniger was espe- 
cially active dur ing  cool mois t  nights.  Prenolepis imparis had an a lmost  
complete m i d - s u m m e r  lull, at which  t ime it s tayed below ground  using 
food stored in the repletes.  Ano the r  me thod  of avoiding heat  is to 
forage underg round ,  and the low field had  10 species tha t  used this 
me thod  exelusively or in pa r t  (Table  I). F o u r  Lasius (L. minutus, 
L. speculiventris, L. umbratus, L. flavus) and Brachymgrmex depilis 
almost  n e v e r  appeared  aboveground.  Amblgopone and Ponera did occa- 
sionally, but  mos t ly  s tayed below, while  Lasius neoniger, Lasius sit- 
kaensis and Stenamma brevicorne seemed to forage both  below and 
above. 
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Brachymyrmex depilis Emery .  

Bracbgmgrmex depilis was the ant  mos t  widely dis t r ibuted on the 
s tudy area and the mos t  a b u n d a n t  in colonies and possibly in indi- 
viduals as well. The low field seemed ideal for Brachgmgrmex a l though 
it was not  confined to this habi ta t  and has been found  on the Reserve in 
m a n y  places. A l though  it had  previous ly  been collected most  f requent ly  
in open oak -h ickory  woods,  it was also found  f rom deep woods near  the 
swamp to edges of fields, and it was not s tr ict ly confined to clay soil. 
Nests were of ten found  under  stones, but  were also present  under  moss, 
logs, bits of ba rk  and in the sides of ant  mounds .  (General collecting 
tends to favor  the discovering of colonies under  some kind of cover, 
and to neglect the finding of nests in soil with no covering.) 

The ants  were so small  and so densely dis t r ibuted over some plots 
that  it was ha rd  to tell where  colonies ended. Groups of ants  clustered 
within  a square  foot were considered to belong to one colony unless 
they were clearly isolated. This  gave a count  of 141 colonies scat tered 
over 36 of the 40 plots. They  were mos t  a b u n d a n t  in the middle plots 
of the strips and less n u m e r o u s  near  the m a r s h  where  they could sur- 
vive only if they found  projec t ions  such as old Formica fttsca mounds .  

The t iny ants  cons t ruc ted  n u m e r o u s  chambers  which  somet imes 
almost  touched each other.  Those  in the upper  c rumbly  soil were 
obscure, but  in solid clay they were nicely formed,  smooth-wal led  cells 
which  occasional ly  were as large as 1 X 3/4 X 1/2 inch. Eggs, larvae, 
and pupae were at t imes in separate  chambers ,  but  often they occurred 
together. Over half  of the chambers  were in the first 1/2 to 1 inch of 
soil; o ther  chambers  were c o m m o n  down to 4 inches and were found 
once in a while to 7 inches. Once, ants  were found  8 inches deep, but 
colonies d idn ' t  seem to penet ra te  to g round  water .  

Pupae  of males and females were found  f rom June  24 to Augus t  19. 
Adult  winged ants  were first found  Ju ly  24, and some were s[ill present  
on September  16, a l though  most  had  flown by that  time (Table III) .  
F o u r  observed flights took place on Augus t  21, Augus t  22, September  1, 
and September  16. T h e y  occur red  in the late a f te rnoon while it was 
still ra ther  warm,  and  the sunl ight  was  s lant ing a c r o s s  the field. The 
earliest flight began at 4:37 PM, and  the latest ended at 5:50 PM. 
Tempera tu re s  ranged  f rom 86 ~ to 77 ~ F., relative humid i ty  f rom 66 % 
to 59 %, and light reading f rom 2,200 to 1,800 foot candles (1).. Fl ight  
activities were m u c h  like those of a Lasius minutus on a min ia tu re  
scale. W o r k e r s  cl imbed hu r r i ed ly  up and down grasses over a little 

(1) Temperatures were those 6 to 8 in. above the ground surface. Light readings 
were obtained by a weston illumination meter which was directed straight 
overhead. A Bendex psyehrometer gave relative humidity 4 in. above the surface, 
and a hand anemometer measured wind velocity in m. p. h. 
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patch  of about  7 X 9 inches.  Males and females cl imbed to tips of 
grasses and flew readily.  Usual ly  there  were only 2 to 10 winged ants  
in sight at a t ime, bu t  dur ing  good flying they  took-off at the ra te  of 
about  one a minute .  The  longest  flight lasted 25 minutes .  

Ponera coarctata pennsylvanica Buckley.  

It was not  surpr i s ing  tha t  Ponera was widespread on the field, since 
it can be found  in a lmost  every  hab i ta t  on the Reserve except ve ry  dry  
fields. The  large n u m b e r  of colonies (2.9 per  plot) did not mean  a great  
total  popula t ion  of individuals ,  since Ponera colonies are very  small. 
However,  it indica ted  tha t  the hab i ta t  was a favorable  one. 

W o r k e r s  and brood  were  usual ly  found  wi th in  the u p p e r  loose 
c rumbly  inch of soil where  chamber s  are not  easily dis t inguished.  In 
low places, any  mounds  or lumps  of soil were especially favored,  and 
occasionally a colony lived jus t  above the soil line in crevices of woody 
stems of Potentilla fruticosa. 

Collections over  a n u m b e r  of years  indicate that  no brood is over- 
win te red  and that  only  one ba tch  of brood is produced.  My records  
show that  eggs  m a y  be p resen t  f rom June  5 or before to Ju ly  2, larvae 
f rom June  22 to August  25, w o r k e r  pupae  f rom Ju ly  9 to Sep tember  18 
or longer, winged pupae  f rom Ju ly  16 to September  15 (most gone by 
August  30), and adul t  winged ants  f r o m  August  1 to September  15 or 
later. After  the first  of September ,  males  and females were found  only 
in a few colonies living in mois t  shel tered places, so f i g h t s  p robably  
occur  dur ing  late August  and ear ly  September .  Winged  ants were  seen 
which  had  been t aken  by  sweeping on the morn ing  of Sep tember  5, 
1958, but  no flights have been observed at the Reserve. There  is some 
indicat ion that  a few alates m a y  overwin te r  to fly in the spring, since 
a female flew to the l abora to ry  on Ju n e  1O, 1954, and one on Ju n e  15, 
1956. However,  no colonies examined  in ear ly  June  have had winged 
ants  in the nest.  

Myrmlca emeryana Fore l  ( ? ) .  

This  ant  m a y  be emeryana if tha t  species is considered to have r a the r  
wide var ia t ions  in s t ruc ture .  It  r an k ed  th i rd  in abundance  of colonies 
and was widespread  over  all 9 strips; W o r k e r s  were conspicuous  
because they foraged  aboveground  con t inua l ly  unless m id d ay  tempe-  
ra tures  were too high. 

About one- th i rd  of the colonies buil t  superficial  chambers  of mat ted  
grass. Those  which  did not, had  large en t rance  chambers  jus t  benea th  
the g round  surface.  Nests were  not  large;  each consisted of a cent ra l  
shaf t  wi th  2 to 4 chamber s  rad ia t ing  out  f rom it. E ight  of the 24 colonies 
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were  inc ip ient  ones wh ich  wou ld  p r o b a b l y  not  have  been found  except  
by  the digging technique .  E a c h  of these  cons is ted  of a nest  queen,  
several  smal l  w o r k e r s  and  one to severa l  l a rvae  or pupae  occupying  a 
single c h a m b e r  wi th in  the  first  3 inches  of soil. 

Eggs,  l a rvae  and  w o r k e r  p u p a e  were  p re sen t  in the nests  all s u m m e r .  
Records  over  a n u m b e r  of yea r s  show tha t  winged  adul t s  m a y  be 
p resen t  a f t e r  mid - Ju ly ,  and  fl ights t ake  place in late Augus t  and  ear ly  
September .  Only  one flight was  seen on the low field. Th is  occur red  in 
the late a f t e r n o o n  of Augus t  28, 1962, w h e n  ma les  and  females  came  
f r o m  a nest  and  flew f r o m  grass  tips. The  Myrmica were  not  wa tched  
closely, because  m o r e  a t t en t i on  was  be ing given to o the r  species. 
Augus t  28 was  one of the  r a r e  days  w h i c h  p rov ided  ideal flying condi-  
tions, and  Lasius minutus, L. sitk~ensis, L. flavus, L. neoniger and 
Brachymgrmex depilis were  filling the  air  wi th  ants  flying t o w a r d  the 
set t ing sun. T h e r e  was  no wind ;  the sky  was  s l ight ly hazy  and  h u m i d i t y  
was h igh  ( t e m p e r a t u r e  : 84 ~ F. to 78 ~ F. ;  re la t ive  h u m i d i t y  : 65 % to 
75 %;  l ight  : 2,800 to 940 f. c.). 

On Sep tember  6, 1963 s w a r m i n g  act ivi t ies  were  observed  at  a tall e lm 
tree at  the edge of a field. T h e r e  had  been flights earl ier ,  and  at 6 PM 
t h o u s a n d s  of ma les  and  f ema le s  h a d  ga the red  and  were  c l imbing  up 
and  down the e lm t runk .  Males, w h i c h  g rea t ly  o u t n u m b e r e d  females ,  
were  also flying a r o u n d  the  t ree  l ike a m a s s  of gnats ,  r e t u r n i n g  to it 
aga in  and  again.  F e m a l e s  t ended  to m o v e  u p w a r d  on the t r u n k  and 
m a t i n g  occur red  there .  Many  m o v i n g  females  had  males  a t tached .  
After  ma t ing ,  f ema les  flew a w a y  across  the  field, bu t  ma les  t ended  to 
r e m a i n  and  moved  down to the  grass  and  leaf cover  as the t e m p e r a -  
tu re  d ropped .  

On the low field one of the s w a m p  whi te  oaks  evident ly  served as a 
ga the r ing  point ,  for  on S e p t e m b e r  10, 1963, twen ty -one  deala te  f emales  
were  s haken  out  of su r face  debr is  on a plot  dug nea r  the oak.  

S t e n a m m a  b rev i co rne  ( M a y r ) .  

Stenamma brevicorne, toge the r  wi th  Lasius fl~wus, seemed the mos t  
typica l  an t  of the  low field hab i ta t .  I t  was  c o m m o n  and  w idesp read  
here  (23 colonies on 18 plots) ,  bu t  h a d  been  collected only once before  
on the Reserve  (at  s w a m p  edge).  T h r e e  o ther  species of Stenamma 
(S. impar, S. diecki, S. schmitti) p re sen t  on the Reserve  did not  live 
in the field. 

Stenamma brevicorne w o r k e r s  fo raged  over  the g round  in cool d a m p  
wea ther ,  and  the f inding of w o r k e r s  j u s t  be low the su r face  indicates  
tha t  they  also fo raged  below g r o u n d  in the c r u m b l y  topsoil .  Nest  
en t rances  were  s i m p l y  smal l  open ings  h idden  a m o n g  leaves and  grasses ,  
and  were  not  f ound  unless  w o r k e r s  were  seen en te r ing  them.  

An ~ t t e m p t  was  m a d e  to collect  whole  colonies;  the re fo re  nes ts  were  
dug comple te ly  w h e n  possible .  Th i s  was  not  a lways  a successfu l  pro-  
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cess, but the general pat tern of nest s tructure seemed clear. Usually 
there was a chamber within 2 inehes of the surface, which might be 
empty during dry weather.  Some nests appeared to have no chambers 
in the crumbly surface soil but started with a chamber 4 inches down 
in more solid elay. No colony had more than 4 chambers, and most had 
only 2. Lowest chambers ranged in depth from 3 to 13 inches, with 
most at 6 inches. Large eotonies dug down to soil moisture, while 
small colonies did not. Chambers were surprisingly large and were 
often only par t ly  filled with brood. Those measured ranged from 
1/2 X 1 / 2 X  1/4 in. to 1 1/2 X 1 1/2 X 1 in. with most being larger 
than an inch in diameter and a half inch high. The range of size of the 
10 most complete population counts is recorded in Table II. Eggs, 

T A B L E  1 I .  - -  S t e n a m m a  b r e v i c o r n e .  POPULATIONS OF 10 COLONIES 

E g g s  . . . . . . . . . . . . . . . . . . . . . . . .  
L a r v a e  . . . . . . . . . . . . . . . . . . . . . .  
W o r k e r  p u p a e  . . . . . . . . . . . . . . .  
W o r k e r s  . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . .  

RANGE ~[EAY 

7-  52 26.3 
17-151 59.9 

1-147 50.0 
20-144 69.8 

164-331 228.7 

larvae and worker  pupae were present from before June 23, when tile 
first colonies were dug, through the rest of the summer, although the 
September 10 colony had only one worker  pupa. Twelve colonies which 
had winged adults or winged pupae averaged 20.6 alates per colony, 
of which 11.2 were females and 9.4 were males. Winged pupae were 
found in colonies from July 9 to August 11, and adults from August 10 
to Septembe r 10 when observations ceased. It is known that S. brevi- 
corne has flights in the spring (SMITH, 1957; KANNOWSKI, 1958). It may 
also fly in the late fall when conditions are right. 

Laslus flavus (Fabricius) .  

Although Lasius flavus is listed as only fourth in abundance of 
colonies, it seemed the most typical (together with Stenamma brevi- 
corne) of the low field habitat. Perhaps it was actually the most abun- 
dant, since colonies were large and so widely distributed that they 
almost seemed to form a sub-surface layer over much of the area. 
They were absent only where the ground was low enough to favor 
occasional standing water. 

Lasius flavus had not been found in other fields on the Reserve, 
which are usually sandy and well-drained. It had been taken 8 times 
in oak-hickory woods, always in the soil. Five of these nests were 
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pa r t ly  unde r  s tones,  two were  u n d e r  bits  of moss  and  one was  unde r  
and up in wood.  

On a field w h e r e  the re  were  no stones,  colonies gave no outs ide  
indica t ion  of the i r  exis tence.  Even  at  f l ight- t ime they  did not  p i le-up 
excava ted  soil, bu t  some  c h a m b e r s  were  so close to the su r face  tha t  
b r eak ing  t h r o u g h  offered no p rob lem.  W o r k e r s  were  not  seen above-  
ground,  except  w h e n  winged  f o r m s  were  out  for  flights. 

Nests of Lasius flaous were  w i d e s p r e a d  nea r  the surface ,  but  did not  
go deep. L a r g e r  nests  sp rawled  out  in ve ry  i r r egu la r  shapes  for  a 
square  y a r d  or more .  Sma l l e r  ones m i g h t  occupy  two or three  squa re  
feet. Of ten  the g r o u n d  was  h o n e y c o m b e d  wi th  c h a m b e r s  of va r ious  
shapes,  so tha t  it looked like a piece of magni f ied  coarse  bread.  The  
smoo th  cavi t ies  were  a l m os t  t ouch ing  and  were  connec ted  by  severa l  
shor t  galleries.  T h e y  va r i ed  g rea t ly  in size f r o m  t iny  cells to those  as 
large as 1 1/2 X 1 1/8 X 1 /2  inch.  C h a m b e r s  began  i m m e d i a t e l y  below 
the surface ,  bu t  were  m o s t  p len t i fu l  be tween  1 and 4 inches  deep. 
In 2 colonies b rood  ex tended  to 5 inches,  and  in one to 7 inches.  Brood 
was  widely  d i s t r ibu ted  a m o n g  c h a m b e r s ,  and  some segrega t ion  of 
f o rms  occurred.  In  one co lony  w h e r e  29 cavi t ies  were  checked  for  
brood, 4 had  m a s s e s  of eggs;  2 had  la rvae  only;  10 had  p u p a e ;  and  
13 had  a m i x t u r e  of l a rvae  and  pupae .  The  3 queens  of this colony 
were  in s e p a r a t e  egg c h a m b e r s .  Males and  male  p u p a e  were  sca t t e red  
a m o n g  w o r k e r  pupae ,  bu t  f ema les  and  female  pupae  were  usua l ly  
isolated. 

Eggs were  found  all s u m m e r ,  bu t  were  especia l ly  a b u n d a n t  dur ing  
the first  2 weeks  of Augus t  w h e n l a r v a e  to be over -win te red  were  
being produced .  L a r v a e  va r i ed  in abundance ,  bu t  were  found  at all 
t imes.  W o r k e r  p u p a e  were  found  f r o m  J u n e  11 to Sep t ember  11, and 
winged p u p a e  f r o m  J u n e  12 to Augus t  16. Adul t  winged ants  were  
in the nests  f r o m  J u l y  25 to S e p t e m b e r  11, and  flights were  k n o w n  
to occur  on Augus t  27, S e p t e m b e r  1, Sep t ember  6, Sep t ember  7, 1963 
and on Augus t  28, 1962. 

The  Augus t  fl ights were  bo th  t r e m e n d o u s  ones in which  ants  came  
up f r o m  all over  the  field unt i l  the  air  was  th ick  wi th  them,  flying 
toward  the se t t ing  sun.  Li t t le  pools of ye l low w o r k e r s  ga the red  abou t  
inconsp icuous  open ings  f r o m  wh ich  a la tes  emerged .  Both ma les  and 
females  flew i nd i s c r i m i na t e ly  f r o m  the soil, g rasses  and  h igher  p lants .  
The  1962 flight was  long;  for  70 m i n u t e s  an t s  kep t  coming  out  unt i l  
mos t  colonies were  deple ted  of a lates .  T h e y  flew f r o m  5:10 PM to 
6 : 2 0  PM at 84 ~ F. to 77 ~ F., 65 % to 77 % r. h. and  2,800 to 560 f. c. 
of light. T h e r e  was  no wind ,  and  the day  had  been hot,  h u m i d  and  
hazy. By 6:00 PM the g r o u n d  seemed  covered  w i th  deala te  females ,  
not  only  of L. flauus, but  of L. speculiventris, L. sitk~ensis and 
L. minutus as well.  Augus t  27, 1963, was  a s imi la r  day,  bu t  flying 
t ime  was  shor te r .  F l igh t  l as ted  f r o m  5:20 PM to 5:45 PM at  84 ~ F. 
to 74 ~ F., 72 % to 77 % r. h. and  2,000 to 1,200 foot  candies .  
L. speculiuentris, L. sitkeensis and  L. neoniger also flew. Th i s  flight 
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cleared a la tes  f r o m  m o s t  nes ts  in the open field, bu t  at the f a r  end, 
where  shade  caused  s lower  deve lopmen t  of brood,  there  were  m i n o r  
flights on Sep tember  1, S e p t e m b e r  6 and  Sep tember  7. The  Sep tember  
flights took place  be tween  4:45 PM and  5:30 PM at 79 ~ F. to 70 ~ F., 
75 % to 85 % r. h. and  3,600 to 1,000 foot  candles.  

I ndependen t  colony found ing  was  a b u n d a n t l y  i l lus t ra ted,  and  
fol lowed the p a t t e r n  descr ibed  by  DONISTHORPE (1927). F o u r t e e n  
incipient  colonies were  found,  each  in a single c h a m b e r  1 to 4 inches 
below the sur face .  In  9 cases,  there  was  a single queen,  in 3 cases 
2 queens  together ,  once 3 queens  and  once 5 queens.  Queens  migh t  
have  eggs only,  l a rvae  and  pupae ,  or all s tages of b rood  p lus  t iny  
workers .  The re  were  3 exa mple s  of incipient  colonies in the mids t  of 
a reas  of la rger  colonies.  In  one, smal l  w o r k e r s  of the new colony 
were  in a c h a m b e r  2 in. down,  whi le  large-sized worke r s  fo raged  an  
inch  above them.  This  loca t ion  is not  su rp r i s ing  (a n u m b e r  of o ther  
an ts  nested wi th in  the bo unds  of a Lasius flavus nest  area) ,  bu t  it 
migh t  well  resu l t  in the i n c o r p o r a t i n g  of the new colony of an ts  into 
the older one. 

Lasius minutus  E m e r y .  

The  low field was  a typ ica l  h a b i t a t  for  this species. Al though  no 
colonies were  dug on plots ,  there  were  2 large m o u n d s  on the first  
strip, and  others  bo rde red  the m a r s h  to east  and west  of the str ips.  
Mounds were  located in low places,  and  m o s t  were  fo rmed  of the 
black m a r s h  m u c k .  T h e y  were  large;  a typica l  one was  40 inches in 
d i ame te r  and  12 inches  high,  w i th  a lmos t  flat tops and s t ra igh t  sides. 
Usual ly  grass  was  dense on the sides and  sparse  on top. No w o r k e r s  
were  seen at  the su r face  unt i l  they  dug out  for  flights. Fo rag ing  
tunnels  ex tended  no r th  t oward  the m a r s h  and  were  p r i m a r i l y  a m o n g  
the th ick  tangle  of roots  1/2 to 2 inches  below the surface .  W o r k e r s  
a t tend  root  aph ids  (KANNOWSKI, 1959), and  ants  on these trai ls  of ten 
had  gas ters  ex tended  wi th  food. Once w h e n  m a n y  worke r s  and  alates  
were emerg ing  as adul ts ,  a pile of d i scarded  p u p a e  cases was  found  
in a tunnel  7 inches  deep and  a y a r d  f r o m  the mound .  Others  were  
sca t te red  along the m o r e  superf ic ia l  fo rag ing  tunnels .  

On the Reserve  L. minutus  was  wide ly  d i s t r ibu ted  in m a r s h e s  and 
t a m a r a c k  s w a m p s  and  a long the i r  borders .  Some m o u n d s  in sandy  
places were  m a d e  of sand;  some in bogs were  cons t ruc ted  of s p h a g n u m ;  
but  m o s t  were  com pos ed  of the  b lack  m u c k y  soil. PAUL KANNOWS~r 
(1959) p lo t ted  the  pos i t ion  of a p p r o x i m a t e l y  700 m o u n d s  in one 
s w a m p - m a r s h  region on the Reserve,  and  by  feeding honey  mixed  
wi th  rad io-ac t ive  p h o s p h o r u s ,  he showed  tha t  a colony m a y  occupy 
1 to 8 m o u n d s  sca t te red  over  as m u c h  as 6 meters .  

L. minutus  had  a long flight per iod  and  seemed to have  diff iculty 
in f inding exac t ly  the r igh t  f lying condi t ions .  In  1963, at  m o u n d s  on 
the field, winged  ants  were  p re sen t  in nests  by Ju ly  27, and  w o r k e r s  
began m a k i n g  openings  to the su r face  of m o u n d s  a f te r  a series of 
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ra ins  on Augus t  1, Augus t  2 and  Augus t  3 and  aga in  a f te r  a h a r d  ra in  
on Augus t  9. Males and  f ema le s  began  a p p e a r i n g  on the su r face  on 
Augus t  18, bu t  no fl ights were  seen unt i l  Sep t ember  1. F l ights  also 
occur red  on S e p t e m b e r  6, S e p t e m b e r  7 and  Sep tember  16 and  a la tes  
were  still p r e s en t  w h e n  obse rva t ions  ceased on Sep tember  20. T h e  best  
flight (Sep tember  7) took  p lace  on an  overcas t  day  a f t e r  a rain.  
W o r k e r s  began  coming  out  at 3:00 PM;  winged  ants  s t a r t ed  flying 
at  3:12 PM; and  flight con t inued  unt i l  5:20 PM. It  was  a long flight 
because  the sky  r e m a i n e d  overcas t  (3,100 to 100 foot  candles ) ;  
t e m p e r a t u r e  changed  s lowly (79 ~ F. to 72 ~ F.) ;  and  relat ive h u m i d i t y  
was high (73 % to 8 1 % ) .  I t  was  not  an  a b u n d a n t  flight because  little 
gusts  of wind  up to 1 mi le  pe r  h o u r  drove  alates  down off the grass  
repeatedly .  

These  ants  were  very  sensi t ive  to b r igh t  l ight and  to wind.  Since 
m o u n d s  on the field were  not  shaded  unt i l  late a f t e rnoon ,  the ants  
could fly only  w h e n  the a f t e r n o o n  sky  was  overcas t  or w h e n  the sun  
was sett ing. This  la t ter  t ime  p roved  poor,  for  when  ala tes  c l imbed 
grasses  into s lan t ing  sun  they  h u r r i e d  back  or d ropped  qu ick ly  and  
if nests  becam e  shaded  by  s h r u b s  in late a f t e rnoon ,  the rap id ly  
d ropp ing  t e m p e r a t u r e  p r e v e n t e d  flight. On 10 days  w h e n  winged  ants  
came  to the su r face  bu t  could not  fly, they  were  p reven ted  by  wind,  
too br ight  l ight  or cold. On m o s t  b r igh t  or w indy  days  they  did not 
come into view. 

Fl ights  on the field began  at  t imes  v a r y i n g  f rom 3:10 PM to 3:50 PM 
at t e m p e r a t u r e s  be tween  73 ~ F. and  88 ~ F., wi th  light in foot  candles  
f rom 1,000 to 5,800 and  re la t ive  h u m i d i t y  f rom 44 % to 79 %. 
Var ia t ions  in endings  w e r e  : t ime  4:55 PM to 5:35 PM; t e m p e r a t u r e  
72 ~ F. to 76 ~ F. ;  l ight  1,600 to 1,200 foot candles ;  and  re la t ive  
h u m i d i t y  54 % to 8 1 % .  

An a b u n d a n t  f l ight in w h i c h  t h o u s a n d s  of an ts  flew occur red  on 
Augus t  27, 1961 f r o m  a m o u n d  on a n o t h e r  pa r t  of the Reserve.  The re  
had been ra in  in the m orn ing ,  and  the a f t e rnoon  was  hazy,  humid ,  
w a r m  and still - -  pe r fec t  f lying wea the r .  Ano the r  colony in full  shade  
had  been flying s t rong ly  at  2:45 PM, bu t  this  one did not  become  
shaded nnti l  l a te r  and  f lying began  at 3 : 3 5  PM ( t e m p e r a t u r e  88 ~ F., 
l ight 5,000 foot  candles,  re la t ive  h u m i d i t y  75 %).  Hoa rds  of f emales  
and  a few ma les  c l imbed  grasses  and  flew quickly .  Soon all the tall 
grasses  were  full  of a la tes  h u r r y i n g  up  w i th  wing  ha l f - sp read  r eady  
to fly i m m e d i a t e l y  and  the b l ack  m u c k  m o u n d  was  covered wi th  yel low 
workers .  He igh t  of fl ight c a m e  at  3:45 PM (85 ~ F., 2,800 foot  candles,  
76 % r. h.). Twice  w h e n  the  s k y  b e c a m e  b r igh t e r  (5,800 and  7,000 foot 
candies)  a la tes  c l imbed  down  grasses  and  mil led abou t  on the  m o u n d .  
W h e n  l ight  d i m m e d  there  was  aga in  a sudden  m o v e m e n t  upward .  
These  m a s s  m o v e m e n t s  were  e x t r e m e l y  rap id  and  inc luded the ent i re  
g roup  so tha t  g rasses  could  be c leared  ve ry  quickly .  An a p p r o a c h i n g  
ra in  s topped  the fl ight at 4:15 PM. KANNOWSKI (1959) gives a good 
account  of s imi la r  L. m i n u t u s  fl ights f r o m  a n e a r b y  bog. 

INSECT'S SOCIAOX, TO,'aE XI I ,  N ~ 1, 1 9 6 5 .  3 
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L a s i u s  s p e c u l i v e n t r i s  P e r g a n d e .  

T h i s  is  a n o t h e r  a n t  t y p i c a l  of  t h e  h a b i t a t ,  b u t  b e c a u s e  t he  2 c o l o n i e s  
p r e s e n t  f o r m e d  m o u n d s ,  t h e y  w e r e  n o t  i n c l u d e d  in  a n y  d u g  p lo t s .  
W o r k e r s  w e r e  f o u n d  on  s t r i p s  1, 2, 3 a n d  4, f o r a g i n g  u n d e r g r o u n d  
a m o n g  r o o t s  in  t h e  f i r s t  4 i n c h e s  o f  c r u m b l y  soi l .  T h e y  h a d  r a t h e r  
ex t ens ive ,  b r a n c h i n g  t u n n e l s  w h i c h  o f t e n  r a n  j u s t  b e n e a t h  w o o d y  
roo t s .  T h e  w o r k e r s  a p p e a r e d  to  t r a v e l  w i d e l y ,  fo r  s o m e  w e r e  as  f a r  

T A B L E  II1.  - -  EARLIEST AND LATEST DATES ON WHICH PUPAE 

AND WINGED ADULTS HAVE BEEN FOUND ON ANY PART 

OF THE E .  S .  GEORGE RESERVE OVER A PERIOD OF l 0  YEARS 

1 .  

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

A m b l g o p o n e  p a l l i p e s  . . .  
P o n e r a  c. p e n n s y l v a n i c a  . 
M y r m i c a  e m e r y a n a  (?) .. 
M g r m i c a  lob i .  f r a c t i c o  r n i s .  
S t e n a m m a  b r e v i c o r n e  . .  
A p h * e n o g a s t e r  r u d i s  . . . .  
C r e m a t o g a s t e r  l i n e o l a t a  
C r e m a t o g a s t e r  c e r a s i  . .  
L e p t o t h o r a x  a m b i g . n u s  . 
D o l i c h o d e r u s  mar l ee  . . .  
D o l i c h o d e r u s  p l a g i a t u s  . 
D o l i c h o d e r u s  p u s t u l a l u s  
T a p i n o m a  s e s s i l e  . . . . . . .  
B r a c h y m y r m e x  d e p i l i s  . 

WORKEII PUPAE 

June 16-Sept. 3 
July 9-Sept. 18 
June l l -Sept .  3 
June 9-Sept. 15 
June 23-Sept. 10 
June 14-Sept. 2 
June 6-Sept. 18 
June 10-Sept. 5 
June 27-Sept. 10 
June 12-Sept. 16 
June 17-Aug. 28 
June 22-Sept. 15 
June 5-Sept. 5 

WINGED PUPAE 

July 18-Aug. 31 
July 16-Sept. 15 
June 27-Aug. 11 
June 27-July 8 
Ju.ly 9-Aug. 11 
June 14-July 25 
June 24-Sept. 2 
June 15-Aug. 4 
June 17-Aug. 6 
June 30-Sept. 16 
July 9-Sept. 2 
June 26-Sept. 2 
June 5-June 17 1 
June 24-Aug. 19 June 12-Sept. 160 

C a m p o n o t u s  a m e r i c a n u s  July 2-Sept. 
Campono lus ,noveboracens i s .  June 11-Sept. 5 
C a m p o n o t n s  n e a r c t i c u s  . .  June 26-Aug. 30 
P r e n o l e p i s  i m p a r i s  . . . . .  July 27-Sept. 17 
L a s i u s  n e o n i q e r  . . . . . . . .  June 5-Sept. 14 
L a s i u s  s i t k ~ e n s i s  . . . . . . .  June 19-Sept. 2 
L a s i u s  m i n u t u s  . . . . . . . .  June 10-Sept. 1 
L a s i u s  s p e c u l i v e n t r i s  . . .  July 3-Sept. 11 
L a s i u s  u m b r a t u s  . . . . . . .  July 9-Se:pt. 121 
L a s i u s  f l a v u s  . . . . . . . . . . .  June l l -Sept .  
F o r m i c a  l a s i o i d e s  . . . . . . .  lune 19-Aug. 24 
F o r m i c a  f u s c a  . . . . . . . . . .  June 4-Sept. 18 
F o r m i c a  p f .  n i t i d i o e n t r i s .  June 5-Sept. 18 
P o l y e r g u s  l u c i d u s  . . . . . .  June 29-Sept, 14 

July 19-Aug. 22 
June 17-Aug. 21 
July 8-Aug. 26 
Aug. 14-Sept. 17 
July 3-Aug. 5 
June 19-Aug. 25 
June 17-Sept. 7 
June 24-Aug. 17 
July 9-Aug. 26 
June 12-Aug. 16 
June 27-Aug. 3 
June 4-Aug. 4 
June 5-July 19 
June 19-Aug. 24 

WINGED I~ALES 
AND FEMALES 

Aug. 16-Sept. 5 
Aug. 1-Se~pt. 15 
July 17-S~pt. 7 
June 27-Aug. 10 
Aug. 10-Sept. 10 
June 17-Aug. 19 
June 27-Sept. 18 
July 21-Sept. 
June 27-Sept. 15 
June 30-Sept. 22 
July 25-Sept. 2 
July l l -Sept .  15 
June 9-July 12 
July 24-Sept. 16 
Aug. l l - spr ing 
July l l - June  12 
Aug. 8-spring 
;ept. 5-s,pring 
ruly 17-Sept. 18 
ruly 22-Sept. 2 
ruly 26-Sept. 18 

July 24-Sept. 18 
July 26-Sept. 7 
July 25-Sept. 11 
July 10-Aug. 9 
June 23-Aug. 31 
June 28-Aug. 4 
July 21-Sept. 9 

f r o m  a k n o w n  m o u n d  as  20 feet .  B o t h  m o u n d s  w e r e  in  low g r o u n d  
(on s t r i p s  1 a n d  3) a n d  the  l a r g e r  (25 X 29 X 9 in.)  w a s  so o v e r g r o w n  
w i t h  t a l l  v e g e t a t i o n  t h a t  i t  w a s  i n c o n s p i c u o u s .  T h e  o t h e r  ( 2 3 X  1 9 X 3  in.)  
l ay  a t  t he  b a s e  of  a C o r n i s  b u s h  j u s t  i n l a n d  f r o m  the  m a r s h  a n d  w a s  
n o t  so o v e r g r o w n .  T w o  o t h e r  c o l o n i e s  n e s t e d  o u t s i d e  t he  s t r i p s  in  
a b a y  of  l ow  g r o u n d  w h i c h  e x t e n d e d  f u r t h e r  ou t  i n to  t h e  f ie ld .  O n e  
m a i n t a i n e d  a n  a r e a  of  c o m p l e t e l y  b a r e  c l a y  soi l  (11 X 8 X 1 in . )  a n d  
the  o t h e r  h a d  a s e m i - b a r e  a r e a  (24 X 17 X 2 in.)  p e n e t r a t e d  b y  s p a r s e  
g r a s s  a n d  c lover .  T h e s e  w e r e  m a t u r e  c o l o n i e s  w h i c h  p r o d u c e d  w i n g e d  
an t s .  
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On o ther  p a r t s  of the Reserve,  L. speculioentris was qui te  versa t i le  
in its habi ta t s .  Colonies were  m o r e  of ten  in s w a m p s  and low woods,  
but  they  were  also p r e s e n t  in open fields and  up land  woods.  The  an t s  
made  m o u n d s  of m u c k ,  s a n d y  soil or  clay, or lived in much-decayed ,  
t ho rough ly  gal ler ied  logs and  s t u m p s .  One amaz ing  colony nested 
nea r  the top of a s teep slope wooded  by  Populus grandidentata trees.  
It  occupied a huge  m o u n d  abou t  4 feet  in d iameter ,  and  2 feet  h igh 
on the downhi l l  side. Sides were  s t r a igh t  and  covered wi th  a shaggy  
g rowth  of Poa compressa grass .  Dur ing  flight season the fiat  top was  
h o n e y c o m b e d  wi th  open ings  and  layered  wi th  f resh  soil. 

F l ights  were  essent ia l ly  as descr ibed  by KANNOWSKI (1959). W i n g e d  
ants  were  p r e s en t  for  3 or 4 weeks  before  the flying season  began  
(Table I I I ) ,  and  colonies began  m a k i n g  n u m e r o u s  openings  in m o u n d s  
dur ing  the f irst  week  in Augus t .  In  1963 seven flights were  seen on the 

TABLE IV. - -  StrMMARY OF ENVIRONMENTAL CONDITIONS OF 7 PLIGHTS 

OF THE ANT Lasius speculiventris PERGANDE 

FROM A LO~V FIELD BET~,VEEN AUGUST 27 AND SEPTEMBER 16, 1963 

Emergence of alates . . . . . . .  
Beginning of flights 
Height of flights . . . . . . . . . .  
End of flights . . . . . . . . . . . .  

TIME 
(PM) 

2:50-4:16 
3:30-5:04 
3:55-5:07 
4:05-5:30 

TE*MPE- 
EATURE 
(~ 

88-73 
88-74 
83-72 
87 -71 

LIGHT 
(foot 

candles) 

4,200-1,200 
6,400-2,300 
7,200-2,000 
5,100-1,400 

RELATIVE 
HUMIDITY (%) 

40-74 
44-77 
44-73 
52-81 

low field. T h e y  took place be tween  Augus t  27 and  Sep tember  16. Since 
some colonies were  still not  c leared  of alates,  undoub ted ly  more  
flights fol lowed (Table  IV), gives a s u m m a r y  of e n v i r o n m e n t a l  va r i a -  
t ions at fl ight t imes.  W a r m ,  hazy,  h u m i d  a f t e rnoons  favored  flights. 
Br igh ten ing  sun  or a breeze could s top them,  but  the species was  not  
as sensi t ive to these  as was  Lasius minutus.  The  longest  f l ight  las ted 
2 hour s  and  the shor tes t  11 minu tes .  Th is  la t te r  occur red  on a s u n n y  
a f t e rnoon  wh ich  p r e v e n t e d  an t s  f r o m  coming  out  unt i l  5:00 PM. T h e y  
began  flying a l m os t  i m m e d i a t e l y  (5:04 PM), bu t  were  cut  shor t  w h e n  
shade  r eached  the nest  and  t e m p e r a t u r e  and  l ight d ropped  quickly .  
Ano the r  fl ight ended a b r u p t l y  at  4:05 PM w h e n  light increased  
sudden ly  and  the t e m p e r a t u r e  rose.  

F l ights  were  consp icuous  and  colorful ,  for  the br ight  ye l low w o r k e r s  
a c c o m p a n i e d  a la tes  onto  the nest  and  also up on vegeta t ion.  W i n g e d  
ants  c l imbed  the ta l les t  p l an t s  p re sen t ,  wh ich  m i g h t  be grasses  of Cor- 
his or Potentilla shrubs .  T h e y . c o u l d  also fly f r o m  the ground .  W i n d  as 
light as 1 mi le  per  h o u r  could  cause  t h e m  to h u r r y  down f r o m  plants ,  
bu t  they  r e t u r n e d  qu ick ly  w h e n  the  breeze passed  and  some m a n a g e d  
to fly be tween  gusts .  
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Lasius neoniger E m e r y .  

The  9 colonies found  on plots  d e m o n s t r a t e d  var ious  g radua t ions  in 
colony deve lopment .  Two  queens  occupied  a cavi ty  1 inch below the 
surface ,  and an isola ted queen  was  1 /2  inch down. F o u r  colonies were  
small ,  occupying  f r o m  1 to 4 c h a m b e r s  and  hav ing  only w o r k e r  la rvae  
and  pupae .  Th ree  l a rger  colonies were  p roduc ing  winged ants .  The  
largest  sp read  over  3 squa re  feet  and  had  fo rmed  a h o n e y c o m b  of 
m a n y  c h a m b e r s  down to 8 inches.  Eggs and larvae  tended to be 
segregated f r o m  p u p a e  and  were  in lower  chambers .  Fema le  pupae  were  
found  in only  5 chamber s ,  bu t  ma le  and  w o r k e r  pupae  were  widely  
dis t r ibuted.  

All colonies were  found  in the h igher  pa r t s  of the strips.  Th is  was  to 
be expected,  since L. neoniger was  p r e d o m i n a n t l y  a field ant  which  
could thr ive  in the mos t  ba r ren ,  s andy  places.  It  pene t ra t ed  open 
woods,  but  was  replaced  by  L. alienus in deep woods  and swamps .  It  
nested m a i n l y  in open soil w i th  only  en t rances  or c ra te rs  to indicate  
nests,  bu t  it also occur red  u n d e r  s tones,  under  logs, in c lumps  of grass  
or among  m a t t e d  leaves.  In  cool d a m p  wea the r  w o r k e r s  fo raged  on the 
surface .  At o ther  t imes  they  s tayed  a m o n g  leaf layers  and  in the 
c r u m b l y  sur face  soil. 

On the low field L. neoniger fl ights took place on a p p r o x i m a t e l y  the 
same  dates  as those  of the ye l low Lasius. In 1963, 9 flights or pa r t s  
of flights were  seen be tween  Augus t  20 and Sep tember  18. (The 
earl iest  and  la tes t  fl ights r ecorded  for  o the r  years  were  Augus t  5 and 
Sep tember  20.) Usua l ly  L. neoniger began  flying a little la ter  in the 
day  than  did the yel low Lasius. T h e y  have  been seen to s t a r t  fl ights 
be tween  4:30 PM and 6:00 PM and  to stop be tween 5:00 PM and 
6:45 PM, depending  on w h e t h e r  the day  was  hazy  or clear  and  w h e t h e r  
the colony became  shaded  or received the last  sun rays.  F l ights  occur-  
red dur ing  t e m p e r a t u r e  va r i a t ions  f r o m  82 ~ F. to 71 ~ F. Hazy,  w a r m  
a f t e rnoons  of high h u m i d i t y  favored  flights. As wi th  o ther  Lasius, 
flights m igh t  be w i d e s p r e a d  and  a b u n d a n t  on cer ta in  evenings,  
so tha t  the whole  place seemed flooded with  ants ,  or ants  m i g h t  fly 
f r o m  one c ra te r  only  whi le  m a n y  n e a r b y  showed no ac t iv i ty .  Any 
breeze p reven ted  or r e t a rded  flight. 

Lasius sitkaensis Pergande .  

On the field, L. sitksensis was  found  in 3 plots,  and was  k n o w n  to 
occur  in 2 o ther  places.  I t  was  defini tely associa ted  wi th  the m a r s h ;  
worke r s  fo raged  into it, and  m o v e d  b rood  toward  it in dry  wea ther .  
The  colony on s t r ip  1 had  only  pa r t  of its nest  on plot  4; the res t  exten-  
ded for  2 ya rds  down to m a r s h  edge and p robab ly  cont inued into it. 
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The  pa r t  dug occupied  a low, indis t inct ,  dense ly  overg rown m o u n d  
(which m a y  have  been m a d e  by F. fusca). Chamber s  occur red  down to 
6 inches,  bu t  m o s t  were  wi th in  the first 2 1/2 inches�9 Here  the  soil 
was  l a b y r i n t h e d  wi th  c h a m b e r s  wh ich  ranged  in size f r o m  1 X 3 /4  
X 1/2 inches  to 3 1 /4  X 1/2 X 1/2  inches.  Galleries connec t ing  t h e m  
were  n u m e r o u s  and  wide,  of ten  1 /4  in. in d iameter .  La rvae  and  p u p a e  
were  segrega ted  in s epa ra t e  c h a m b e r s ,  and e m p t y  pupae  cases were  
d iscarded at ends  of gal ler ies  jus t  off the mound .  

The  second colony cons is ted  of a queen,  a few workers ,  w o r k e r  
pupae  and  l a rvae  nes t ing  2 inches  deep in th ick ly  ove rg rown  soil a 
y a r d  f r o m  the m a r s h .  The  th i rd  << colony >> was  an isolated queen  in 
a c h a m b e r  1 inch  below the surface�9 Usua l ly  worke r s  fo raged  in tunne l s  
among  roots  j u s t  below the surface ,  but  on d a m p  cool days  they  also 
foraged  aboveground .  

On the Reserve,  L. s i tkxnsis  has  been  found  in s w a m p s  and  
m a r s h e s  and  in woods  and  fields borde r ing  them.  Woods  colonies 
were  m o s t  n u m e r o u s ,  and  they  were  mos t  of ten in well-gal ler ied 
s tumps ,  wi th  b rood  down in the w o o d - s o i l  of roots. Usua l ly  the 
colony was  not  conf ined to the  s t ump ,  but  m igh t  have  b rood  spread  
out f r o m  it u n d e r  leaf  layers�9 One colony had  brood  sca t te red  unde r  
leaves a lone over  an a rea  rough ly  2 feet  in d iameter ,  and ano the r  had  
pupae  sp read  a long a l ine for  2 ya rds .  In  s w a m p s  and m a r s h e s  colonies 
migh t  occupy  large b lack  m u c k  m o u n d s  (one was  16 X 17 X 10 in.) 
or migh t  b.e b e n e a t h  r a t h e r  tough  c l u m p s  of grass.  

F l ights  were  r eco rded  on Augus t  18, Augus t  20, and Augus t  28, 
1962, and  Augus t  27, 1963 f r o m  the colony nes t ing  on s t r ip  1. Since 
the best  records  were  ob ta ined  on Augus t  20, this f l ight will be 

t~ G described.  T h e r e  was  no evidence of d lvom v out  to the sur face ;  wor -  
kers  and  a la tes  came  out  of a t r a s h y  layer  of twigs and grass  s t ems  
which  covered  the  soil for  1 or 2 inches.  Th is  layer  had  been hol lowed-  
out  in spots  to p rov ide  loi ter ing place.  Ju s t  a f te r  the nest  a rea  had  
come into shade,  ma les  began  coming  up (5:40 PM; 84 ~ F.; 80 % r. h.). 
Five  m i n u t e s  la te r  the large f emales  began  cl imbing,  and flying s t a r t ed  
at 5:48 PM (82" F.; 80 % r. h.;  w e a k  sun  wi th  l ight  at 2400 ft. 
candles) .  F e m a l e s  c l imbed  s teadi ly  bu t  quiet ly.  Usual ly  wings  were  
folded, bu t  s o m e t i m e s  they  were  ha l f  open and  were  f lu t tered briefly 
before the take-off .  The  heavy  f ema le s  selected woody  s t ems  of 
Cormts or Potentilla and  c l imbed  h igh  into the w e a k  sunshine .  The  
t iny ma les  c l imbed  grasses  and  flew f r o m  lower  places.  T h e r e  was  no 
m as s i ng  of an t s  because  tSey  c a m e  out  of the g round  over  a large area.  
Th i r ty - s ix  f emales  and  a few ma le s  were  the mos t  seen at  any  one 
t ime.  Th i s  was  5:50 PM w h e n  f l ight  condi t ions  seemed bes t  (81 ~ F.;  
80 % r. h.;  !300 ft. candles) .  Soon a f t e r  this,  a cloud covered the sun;  
t h u n d e r  was  hea rd ;  and  litt le gus ts  of wind began.  F e m a l e s  began  
hav ing  difficu.lty in f lying;  they  h a d  to f lu t ter  wings  m o r e  v igorous ly  
and  were  m o r e  ap t  to d rop  w h e n  taking-off .  W h e n  the w ind  shook  
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stems, females  s ta r ted  down or s imply  held on unti l  s tems were  still 
again. By 6:10 PM the few r ema in ing  females  had  gone back into the 
nest  and the last  male  flew (76 ~ F., 84 % r. h., 460 ft. c.); it began to 
ra in  soon after .  The  ants  were  out  for  30 minutes ,  and the flight 
lasted 22 minutes .  

Lasius umbratus ( N y l a n d e r ) .  

On str ip 8 m a n y  worke r s  were  ga thered  inside a na tura l - looking  
i r regu la r  m o u n d  (12 X 15 X 7 in.) near  the marsh .  Another  group 
was found  in a different  i r r egu la r  m o u n d  10 feet away on str ip 9. No 
brood was present ,  and an in tense  search  in the tall vegetat ion of the 
field and m a r s h  nea rby  fai led to reveal  the nest.  It is possible tha t  the 
mounds  m a y  ha rbo r  brood when  the wa te r  level is high. 

At o ther  places on the Reserve, L. umbratus nested most  of ten  in 
and benea th  s tumps  and logs. Nests in large s tumps  were  typical  for  
the species. Often the s tump  was decayed inside and easily pushed  
over, because  large colonies comple te ly  galleried the s tump base at 
g round  level and below, and made  chambers  in the red wood-soil  
tha t  resul ted.  Colonies somet imes  extended out  into soil and unde r  
leaves for. several  ya rds  f rom s tump  or log and foraging tunnels  stret-  
ched even fa r ther .  W o r k e r s  usua l ly  foraged th rough  soil or leaf  
layers,  bu t  somet imes  came to the sur face  on damp days or in wet  
places. T h e y  were  most  of ten  found  at edges of swamps and marshes ,  
and in low woods nea r  them.  

Leptothorax ambiguus Emery .  

Nine of the 21 colonies of this species lived in the g round  while 
12 were ent i re ly  aboveground.  Those  benea th  the surface  were in the 
upper  2 inches,  and were of ten  in c lumps  of grasses and forbs, or on 
sides of old mounds .  Those  on the sur face  favored  places of dense 
vegetat ion;  living down in the sur face  l i t ter  in cur led-up leaves, bits of 
small  hol low stems, go ldenrod  galls and the crevices and f laky b a rk  
of Potentilla fruticosa stems. One co lony  had  an especially neat  little 
nest  consis t ing of a hol low s tem 3 /8  in. wide and 2 inches long, wi th  
one end comple te ly  plugged wi th  car ton,  and the other  end covered 
except  for  a small  c i rcu lar  opening.  

Leptothorax ambiguus had  been four~d in o ther  habi ta ts  on the 
Reserve;  in bog or swamp,  in oak -h i cko ry  woods, and woods-field edge. 
In general,  it f avored  s l ight ly  more  exposed places  than  did Lepto- 
thorax curo.ispinosus. It was  typical  tha t  along one fence row of large 
oaks, L. curvispinosus were  p lent i fu l  in acorns  benea th  the trees,  bu t  
were replaced by L. ambiguus in the field ju s t  outs ide the overhanging  
branches .  
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Usual ly  all b rood  was  piled together .  L a r v a e  were  over -win te red  and  
were  cons t an t l y  present .  Eggs were  being laid f r o m  spr ing  to Sep- 
t ember .  W o r k e r  p u p a e  were  gone by  the  middle  of Sep tember .  
Al though  winged  p u p a e  have  been  found  f r o m  m i d - J u n e  to Augus t  6, 
they  were  m o s t  p lent i fu l  du r ing  Ju ly .  Adul t  Mates were  p r e sen t  f r o m  
J u n e  27 to S e p t e m b e r  11, bu t  were  m o s t  n u m e r o u s  f rom m i d - J u l y  to 
late August .  

Colonies on the p lo ts  were  not  col lected for  count ing,  bu t  p rev ious  
collect ions f r o m  acorns  gave  the  record  found  in Tab le  V. Most of these  

T A B L E  V.  - -  L e p t o t h o r a x  a m b i g u u s .  50 COLONmS FROM ACORNS 
(Col lec ted  b e t w e e n  J u n e  22 and  A u g u s t  24.) 

Eggs . . . . . . . . . . . . . . . . . . . . . . . .  
Larvae . . . . . . . . . . . . . . . . . . . . . .  
Worker pupae . . . . . . . . . . . . . . .  
Workers . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . .  

RA,~GE MEAN 

1-236 31.2 
3-180 40.6 
0-78 14.4 
6-106 37.3 

21-320 128.0 

colonies had  1 queen;  severa l  h a d  2 or  3; and  1, dur ing  fl ight t ime,  
had  6 deala te  females .  Twelve  col lect ions m a d e  be tween  J u l y  7 and  
Ju ly  28, wh ich  inc luded  ma le s  and  females ,  ave raged  13.6 a la tes  per  
colony, of wh ich  6.3 were  ma les  and  7.3 females .  

Th is  m a y  be an under -coun t ,  since colonies migh t  have  had  some 
brood  outs ide  the  acorn.  T h e  2 colonies coun ted  on the low field fell 
w i th in  the r ange  r eco rded  here,  hav ing  53 and  143 indiv iduals  respec-  
tively, of wh ich  13 and  30 were  w o r k e r s .  

Doliehoderus marice Forel. 

The  low field was  a good hab i t a t  for  an ts  of the genus Dolichoderus. 
Three  of the  4 Nor th  A m e r i c a n  species l ived on the s t r i p s ,  whi le  a 
colony of the f o u r t h  (D. taschenbergi) h a d  a nest  abou t  40 feet  to the  
sou theas t  at  the edge of a l i t t le wooded  area.  

D. marive was  not  inc luded  in any  of the dug plots,  and  only  one 
colony ac tua l ly  nes ted  in the  s t u d y  a r e a ;  never the less ,  i t  was  an  
i m p o r t a n t  an t  in the  env i ronmen t .  T h e  colony on s t r ip  6 and  ano the r  
j u s t  up-f ield f r o m  s t r ip  9 m a i n t a i n e d  lines of w o r k e r s  wh ich  fo raged  to 
the m a r s h  across  s t r ips  6, 7, 8 and  9. O the r  colonies were  found  to 
the eas t  and  wes t  of the s t udy  a rea  in the s ame  habi ta t .  

In  the  field, the  ig loo-shaped  domes  cha rac te r i s t i c  of th is  species 
were  m a d e  m o s t l y  of grasses ,  w i th  on ly  a few dr ied leaves.  T h e y  var ied  
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in size f rom smal l  domes  3 X 5 X 2 inches to huge  s tacks  12 X 15 
X 4 inches.  Benea th  the dome,  soil was  excava ted  a round  grass  roots  
to fo rm a large cav i ty  ex tend ing  6 or  more  inches  into the ground.  
This  space was  e r i ss -e rossed  by  roots  a m o n g  which  brood was  kept .  

F r o m  n u m e r o u s  open ings  in the domes,  l ines of ants  foraged  t oward  
the m a r s h .  T h e y  a t t ended  aph ids  on smal l  t r embl ing  aspen  trees, 
i ronweed,  bonese t  and  Spirea alba. Trai l s  to feeding g rounds  were  
quite p e r m a n e n t ,  some t imes  even cut  into the soil. One colony, which  
moved  its nest  site, wen t  out  of its w a y  to cont inue  on an old trail .  
Colonies seemed to move  r a t h e r  f requent ly ,  leaving behind  deep holes 
pa r t ly  filled wi th  wisps  of g rass  t ha t ch  to show where  they had  been. 
One colony was  seen to move  23 feet, bu t  more  f r equen t ly  they  moved  
only a foot or two. 

Eggs and l a rvae  were  a l r eady  p r e s e n t  on J u n e  4. W o r k e r  pupae  were  
first  collected on J u n e  12, and  winged  p u p a e  J u n e  30. Both were  still 
p resen t  on Sep tember  16 a l t hough  l a rvae  were  not  seen a f te r  Sep tem-  
ber  9. The  f irst  adul t  winged  ants  were  found  J u n e  30, bu t  some 
colonies still had  only  p u p a e  of a la tes  on J u l y  24. Alates were  still 
p resen t  in some colonies on S e p t e m b e r  22. 

F l ights  have  been  descr ibed (KANNOWSK~, 1959; TALBOT, 1956). T h e y  
were  a b u n d a n t  and  occur red  r egu la r ly  each m o r n i n g  unless wea the r  
condi t ions  w e r e  qui te  un favorab le .  

Colonies of D. marix  offer a beau t i fu l  example  of the way  in which  
flight per iods  m a y  v a r y  f r o m  colony to colony, depending  chiefly upon 
the pos i t ion  of the nest.  A colony on a ba r r en  s u n n y  slope of sand  
m a t u r e d  its b rood  ve ry  early.  A flight was  seen f r o m  here  on J u l y  4, 
1962, and by  J u l y  25, 1962, no m o r e  winged  ants  were  in the nest.  On 
the low field 3 colonies were  w a t c h e d  in 1963. The  first had  flights 
f r o m  late Ju ly  to mid-Augus t .  The  second still had  no adul t  a la tes  on 
Ju ly  29, bu t  had  begun  fl ights by  Augus t  4. By  Sep tember  16 no more  
winged p u p a e  were  presen t ,  a l t hough  there  were  still ma les  and  
females  in the nest .  The  th i rd  nest ,  located in a shaded  place, was  
very  slow in m a t u r i n g  its brood,  and  did not  begin flights unt i l  the 
first  week  in Sep tember .  On S e p t e m b e r  16, there  were  still winged 
pupae  in the nest  and  a good flight took  place on Sep tember  22. Thus ,  
the exposed nest  on sand had  its fl ights t h rough  Ju ly ;  one colony on 
the field began  fl ights in late  July ,  a second in A u g u s t  and  a th i rd  
in ear ly  Sep tember .  

Dolichoderus pustulatus Mayr .  

This  species differed f r o m  D. marine in tha t  it f o rmed  smal l  colonies 
in obscure  places.  F o u r t e e n  colonies were  found  on 10 plots,  and 
worke r s  fo raged  on 25 plots  sca t t e red  over  the ent i re  9 str ips.  Th i s  ant  
was  c o m m o n  in o r  nea r  m a r s h e s ,  bogs and  s w a m p s  of the Reserve,  
but  was not t aken  in the h igher  woods  and  fields. 
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Usual ly  colonies nes ted  in the t r a s h y  layer  of grass  eu lms  and  twigs, 
heap ing  b rood  u p o n  bi ts  of  eu r l ed -up  oak,  wi l low or PotenlitIa fru- 
ticosa leaves, or  on the ove r l app ing  leaf- l ike  lobes of a l ichen (Peltigera 
polydactyIa). S o m e t i m e s  ca r ton  m a d e  the  nest more  seeure,  bu t  m o r e  
of ten it was  not  used. O the r  nes ts  were  in hol low stems,  or  eircled 
smal l  e l m nps  of g rass  and  ex tended  down a m o n g  the i r  roots ,  and  a 
few consis ted of cavi t ies  in the  u p p e r  2 inches of soil. 

Eggs and  l a rvae  were  a l r eady  p r e sen t  in ear ly  June .  W o r k e r  p u p a e  
were  first  f ound  J u n e  22, winged  p u p a e  J u n e  26 and adul t  winged  
Ju ly  11. Eggs have  not  been  d i seovered  a f te r  Augus t  12, nor  l a rvae  
a f te r  Augus t  19. W o r k e r  and  winged  p u p a e  became  scarce a f t e r  the 
first of Sep tember .  

F l ights  took plaee du r ing  Augus t  and  ear ly  September ,  and  1 ma le  
was  found  as late as S e p t e m b e r  15. PAUL KANNOWSKI (1959) has  seen 
6 flights f r o m  Big C a s s a n d r a  Bog on the  Reserve.  They  occur red  bet-  
ween Augus t  8 and  Augus t  20, and  a la tes  flew f r o m  7 : 15 to 9 : 30 AM 
at t e m p e r a t u r e s  be tween  63 ~ and  75 ~ F. No good flights were  seen on 
the low field, bu t  on Augus t  19, 1963, 2 males  and  a female  flew f r o m  
a Cornus b u s h  at  64 ~ F., and  on Augus t  22 and  Augus t  30 deala te  
females  were  found  w a l k i n g  on the ground.  

Dolichoderus plagiatus ( M a y r ) .  

This  ant  nested on only 2 ph)ts (5 colonies) ,  bo th  near  the m a r s h  
side of the s tr ips.  On the Reserve  D. plagiatus was  not so c o m m o n  as 
D. pustulatus, but  it was  m u c h  m o r e  wide ly  dis t r ibuted,  be ing found  
in open h igh  woods  and  wood-f ie ld  eeo tones  as well  as in m a r s h e s  and 
bogs. I ts  nests  and  hab i t s  were  m u e h  like those of D. pustulatus, and 
records  f r o m  o ther  y e a r s  show tha t  i t  m a t u r e d  brood on abou t  the 
same  schedule.  Alates  have  been t a k e n  in the nest  f r o m  J u l y  25 to 
Sep t ember  2, and  K*NNOWSKI (1959) r epor t ed  a flight on Augus t  11 
which  was  s imi l a r  to those  of D. pustulatus.  

Formica lasioides E m e r y .  

The  field was  not  a f avo rab l e  h a b i t a t  for  the genus  Formica. Only 
3 of the 12 species of the Reserve  l ived there .  Formica lasioides was  
rare  and  was  not  f ound  nes t ing  on any  plot.  However ,  a co lony  lived 
near  the  field edge of s t r ip  6, and  a few w o r k e r s  fo raged  into s t r ip  8. 

On the Reserve,  F. lasioides was  m o s t  of ten  f o u n d  in open woods  or 
in fields at  woods '  borders .  I t  f avo red  m o r e  she l te red  places  t h a n  did 
F. neogagates and  was  rep laced  by  the  l a t t e r  in dr ier  fields. I t  to lera ted  
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r a t he r  heavy  leaf  layers ,  and  s o m e t i m e s  hol lowed out c h a m b e r s  in 
them.  Most colonies nes ted  wi th in  the  first  5 or 6 inches of  soil, but  
some fo rm ed  c h a m b e r s  as deep as 12 inches.  No flights have  been 
observed.  

Form;ca fusca  Linnaeus. 

In contras t ,  Formica fusca was  a consp icuous  ant  which  adap ted  to 
the low g round  by  bui ld ing  mounds .  Ten  ea r then  m o u n d s  of th r iv ing  
colonies averaged  18 inches  in d i a m e t e r  and 8 inches in height .  These  
were  not  inc luded in any  d u g  plot.  One smal l  decadent  colony occupied 
only the center  of the ove rg rown  r e m a i n s  of a m o u n d  which  was  
reduced  to 6 inches  on one side, and  2 inches on the other .  Th is  
m o u n d  i l lus t ra ted  c lear ly  the i m p o r t a n c e  of s l ight ly raised places,  for  
6 species of an t s  nes ted  on it (Leptothorax ambiguus, Ponera coarctata 
pennsglvanica, Dolichoderus plagiatus, Mgrmica emergana, Brachy- 
mgrmex depilis, Crematogaster cerasi). 

All of the co lonies  w i t h o u t  m o u n d s  were  incipient  ones, cons is t ing  
of a queen and  a few larvae ,  p u p a e  and  s tun ted  worke r s  or m e r e l y  a 
queen alone in a c h a m b e r  2 or 3 inches  below the surface.  

On the Reserve,  F. fusca bui l t  m o u n d s  only in low places. It  could be 
found  in any  habi ta t ,  except  ve ry  d ry  fields, and  it adap ted  nes t ing  
habi ts  to the su r round ings .  In  h igher  fields and open woods  there  
were  of ten nest  a reas  of excava ted  soil which  tended to keep  vegeta-  
t ion sparse  but  which  did not  pile up. In woods,  nests  were  of ten  unde r  
and  in logs and  s t um ps .  

Collection records  over  a 10-year  per iod give the impres s ion  that  
winged pupae  and winged  adul ts  were  in the nests  for  a long t ime.  
Actual ly,  this  in fe rence  resu l t ed  f r o m  the grea t  var ia t ion  in t ime  of 
brood deve lopmen t  in colonies s i tua ted  in d ry  sunny  places  and  those 
in mois t  cool ones. F l igh t  per iods  also f luc tua ted  grea t ly  f r o m  colony 
to colony. Pa r t s  of fl ights have  occur red  f r o m  Ju ly  9 to Augus t  21 over  
the years ,  and  they  m u s t  have  t a k e n  place  still la ter  in the season.  

Th ree  whole  flights were  recorded  on the Reserve.  T h a t  of Augus t  21, 
1961 seemed typical .  The  day  was  overcas t  and  w a r m e d  slowly. The  
all ma le  f l ight  took  place be tween  1 0 : 0 5  AM and 1 0 : 5 0  AM at t empe-  
r a tu res  be tween  68 ~ F. and  85 ~ F. Relat ive  h u m i d i t y  var ied  f r o m  
69 % to 52 %, and  l ight  f r o m  2100 to 8000 foot candles.  Males came  
out f r o m  u n d e r  leaves a r o u n d  the  nes t  area,  c l imbed grasses  or  smal l  
(6 inch) oak  trees,  and  flew quickly .  Of ten  only  2 to 6 were  in sight,  
bu t  as m a n y  as 5 f lew a minu te ,  and  72 were  seen to fly in the 
40 m i n u t e  fl ight per iod.  Dur ing  this  t ime  a smal l  b lack  and  yel low 
horne t  kep t  coming  b a c k  at  abou t  10 m i n u t e  in terva ls  to c a r r y  off 
males .  Once w h e n  none  were  in sight,  it wen t  unde r  the leaves where  
males  had  been emerging ,  r ou t ed -ou t  2 and  cap tu r ed  1 of t hem.  
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On Augus t  1, 1956 a f ema le  fl ight f r o m  a nest  in the sun  s topped  
at  t 0 : 2 8  AM at  78 ~ F., whi le  a m a l e  f l ight in the sha~te con t inued  
unt i l  1 1 : 3 5  AM at t e m p e r a t u r e s  v a r y i n g  f r o m  73 ~ F. to 76 ~ F. and 
back  again  to 73 ~ F. as the  sky  b e c a m e  overcast .  An e s t ima ted  
266 ma les  flew in 65 minu tes ,  wi th  as m a n y  as 22 a m i n u t e  a t  the  he ight  
of flight. On Augus t  5 a f l ight was  seen in wh ich  mos t  ma les  and  
females  c l imbed  h igh  into a g roup  of e lm trees  before  taking-off .  Th i s  
was  be tween  9 : 1 5  AM and  10 :10  AM at  74 ~ F. to 77 ~ F. On Augus t  3, 
1956 an a b n o r m a l  f l ight occur red  as a resu l t  of a nest  being ra ided  by  
F. subintegra. W o r k e r s  and  females  were  dr iven  f r o m  the nest,  and 
females  flew has t i l y  f r o m  grasses  and  also f r o m  the ground.  Th i s  was  
u n u s u a l l y  late  (be tween  1 1 : 0 0  AM and  12 noon) and  at a ve ry  high 
t e m p e r a t u r e  (88 ~ F.).  

Formica pallidefulva nitidiventris E m e r y .  

This  an t  is m o s t  cha rac te r i s t i c  of open  d ry  fields, bu t  it ha s  been 
found  in a l m o s t  every  h a b i t a t  on the  Reserve,  and  was  r ep re sen t ed  on 
plots  of the low field by  2 colonies.  However ,  it was  m u c h  m o r e  abun-  
dan t  than  the coun t  indicated,  for  w o r k e r s  fo raged  over  the  ent i re  
field, and  w e r e  especia l ly  consp icuous  dur ing  m i d d a y  w h e n  t e m p e r a -  
tures  were  too h igh  for  o the r  species  to be out. 

No flights were  seen on the Reserve,  bu t  they  m u s t  have  occur red  in 
Ju ly  and  ear ly  Augus t .  At Tiffin,  Ohio,  abou t  135 miles  south,  fl ights 
were  recorded  be tween  J u l y  12 and  J u l y  24, 1942 (TALBOT, 1945). T h e y  
took place in the  m o r n i n g s  at t e m p e r a t u r e s  be tween  76 ~ F. and  85 ~ F. 
Near  Cheboygan,  Michigan,  f l ights occur red  f r o m  J u l y  15 to Augus t  4, 
1945, be tween  6 : 1 0  AM and 1 0 : 4 0  AM at t e m p e r a t u r e s  wh ich  var ied  
f rom 61 ~ F. to 87 ~ F. (TALBOT, 1948). 

Polyergus lucidus Mayr .  

A thr iv ing  mixed  colony of Polyergus lucidus and  Formica paIlide- 
fulva nitidiventris m o v e d  into the  b a r e  soil of a plot  on s t r ip  7 two 
weeks  a f te r  it h a d  been  dug. T h e y  r e m a i n e d  the re  for the res t  of the 
s u m m e r ,  the Formica w o r k e r s  doing m u c h  excavat ing ,  while  Polyergus 
w o r k e r s  lo i tered  abou t  the  en t rance .  

On s t r ip  4 a Polyergus f ema le  w i th  no w o r k e r s  was  d iscovered  in a 
Formica pallidefulva nitidiventris nest.  Because  some of the  p u p a e  
presen t  were  those  of Polyergus, this  was  evident ly  an ear ly  s tage in 
colony found ing  by  a female .  

At the Reserve  PoIyergus was  a field ant .  Ra ids  and  flight act ivi t ies  
of this species have  been studied,  and  will  be r epor t ed  in a la te r  paper .  
F l ights  t ha t  t ook  place  at m i d d a y  have  been  recorded  f r o m  J u l y  31 to 
Sep tember  9. 
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Crematogaster Eneolata Say. 

The  7 colonies found  on plots  all had  mos t  of the i r  brood above the 
soil sur face  in l ayers  of oak  leaves,  dead s tubs  of grasses  and  in the 
t r a s hy  layer  of s t ems  and  leaves.  Typ ica l ly  they  m a d e  c h a m b e r - l i k e  
depress ions  in the soil, s o m e t i m e s  l ined wi th  car ton.  A n u m b e r  of o ther  
colonies nested in old m o u n d s  of F. fusca and L. speculiventris. One 
of these, dug on S e p t e m b e r  17, 1963, had  a few eggs and smal l  l a rvae  
a m o n g  leaves caugh t  in grass  at the surface ,  m o r e  in a cavi ty  2 inches 
down and grea t  m a s s e s  of  eggs in large c h a m b e r s  8 inches deep in 
the mound .  

Crematogaster lineolata was  a c o m m o n  ant  on the Reserve;  its 
p re fe r r ed  hab i t a t s  being dry,  s h r u b b y  fields and  open woods.  Of ten  
nests  were  in logs or twigs  and  bases  of s u m a c  s tems.  F r e q u e n t l y  they 
were  a m o n g  leaves and  o the r  debris .  Car ton  m i g h t  be used to seal the 
end of a b r a n c h  or to comple te  the enclosure  of a c h a m b e r  benea th  a 
log or a m o n g  grasses .  Open ings  ex tended  down into the soil, and  
there  s eemed  to be m u c h  mov ing  of b rood  to favorab le  spots.  

T ime  of p roduc t i on  of sexual  f o r m s  var ied  g rea t ly  f rom colony to 
colony. Winged  ants  have  been found  f r o m  J u n e  27 to Sep t ember  18. 
Ev iden t ly  mos t  flights occur red  in late  Augus t  and  ear ly  Sep tember .  
Only one flight was  seen in the field. I t  took place on S e p t e m b e r  16, 
1963, f rom a colony nes t ing  on the side of a low overgrown L. specu- 
liventris m o u n d  beside the m a r s h .  The  sparse,  all male  fl ight was  
p robab ly  a late one for  the colony.  I t  occur red  be tween  10 :05  AM and 
10:42 AM on a w a r m  hazy  m o r n i n g  w h e n  the t e m p e r a t u r e  was  82 ~ F. 
to 84 ~ F., re la t ive  h u m i d i t y  5 1 %  to 4 1 %  and light 6200 to 7200 foot 
candles.  A little wind  of 1 mi le  an h o u r  r e t a rded  bu t  did not s top flying. 
Only about  100 ma les  flew. W o r k e r s  c l imbed  grasses  and at f l ight '  s end 
carr ied  a few ma les  b a c k  into the nest .  

Crematogaster ceras i  Fi tch.  

Fo r  some unexp la ined  r eason  Crematogaster lineolata w o r k e r s  
foraged  over  the wes t e rn  5 s tr ips,  bu t  were  replaced  comple te ly  by  
worke r s  of C. cerasi over  the ent i re  eas te rn  4 str ips.  No C. cerasi 
colonies were  found  in the dug plots,  n o r  did an extensive h u n t  reveal  
any.  I t  was  possible  t ha t  they  were  fo rag ing  in f r o m  the m a r s h ,  for  
C. cerasi was a c o m m o n  ant  o f  the s w a m p s  and  marshes .  Here  it 
some t imes  nes ted  in s p h a g n u m  h u m m o c k s ,  and  among  s t ems  of 
Chamad~ephne. In  h igher  p laces  it was  usua l ly  found  in logs, or  unde r  
them and a m o n g  leaves at  the i r  side. I t  was  c o m m o n  in woods  and  did 
not invade  dr ier  p laces  as success fu l ly  as did C. lineolata. 
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One flight was  seen on Augus t  27, 1959, f r o m  a colony occupy ing  a 
solid e lm log lying in a g ra s sy  woods.  The re  had  been a r a in  the day  
before  and  the m o r n i n g  was  r ap id ly  becoming  h o t  and  humid .  F l igh t  
took p lace  be tween  11 :45  AM and  12 :45  PM, and  reached  its  he ight  
as the sky  b e c a m e  less overcas t  and  spot  s of sunl ight  hi t  the log. 
(Colonies in the open had  been f lying ear l ier  because  a winged  female  
was  found  at 11 : 30 AM.). T e m p e r a t u r e  was  84 ~ F. to 85 ~ F., and  
relat ive h u m i d i t y  75 % to 76 %. W o r k e r s  and  females  ( there  were  
no males)  eovered  the whole  end of the log, but  there  was  no f lu r ry  of 
act ivi ty.  F e m a l e s  w a l k e d  abou t  or s tood still. Oeeas iona l ly  one ra ised  
her  wings  or f lu t te red  t h e m  briefly.  Usua l ly  they  s imply  opened  the i r  
wings and  flew. Some fell and  c l imbed  grasses  to fly again.  An esti- 
ma ted  400 females  left  the  colony in the 40 m i n u t e s  of flight. 

Taplnoma sessile ( S a y ) .  

Th is  species was  c o m m o n  bu t  not  a b u n d a n t  on the field. Nests  were  
found  6 t imes  on 5 plots,  and  w o r k e r s  wa lked  over  23 plots.  Colonies 
used m a t t e d  grass ,  l ayers  of leaves  and  bases  of woody  s tems  for  
nests.  I T h e y  also dug into the soil as deep as 4 inches  dur ing  the dry  
s u m m e r .  At o the r  places  on the Reserve,  they nested in acorns ,  twigs, 
logs, sedges, s p h a g n u m ,  and  soil, f o r m i n g  t e m p o r a r y  nes t ing  sites 
f rom which  the colonies m o v e d  easily.  T h e y  are w idesp read  in bogs, 
swamps ,  m a r s h e s  and  woods,  u sua l ly  p r e f e r r i ng  the d a m p e r  places.  
Pupae  of sexual  f o r m s  were  a l r eady  p re sen t  in ear ly  June ,  and  adul t  
a la tes  have  been found  f r o m  J u n e  9 to J u l y  12. KANNOWSKI (1959) gives 
an excel lent  accoun t  of fl ight act ivi t ies,  r epo r t ing  flights f r o m  J u n e  26 
to J u l y  7 wh ich  occur red  in the m o r n i n g s  at t e m p e r a t u r e s  be tween  
67 ~ F. and  79 ~ F. 

Aphvenogaster rudls E m e r y .  

This  an t  was  a b u n d a n t  and  w i d e s p r e a d  on the Reserve,  being found  
in all types  of woods  and  ex tend ing  into the edges of up land  fields, bu t  
it was  not c o m m o n  n o r  consp icuous  on the low field. Al though  one 
smal l  colony lived on a ra i sed  place  nea r  the m a r s h ,  the 3 large colonies 
were  on the dr ier  edges. A. rudis w a s  versa t i le  in its use of nes t ing  
mater ia l s ,  bu t  on the field it was  res t r i c ted  to the soil and the loose 
layer  above it. One colony cons t ruc t ed  a large superficial  c h a m b e r  of 
grasses  held  toge ther  by  Carton and  a second piled b rood  a m o n g  
over lapp ing  lobes of l ichen.  T h e  o the r  two had  no aboveground  
s t ruc ture .  C h a m b e r s  in the  soil were  large and  well  fo rmed .  They  
varied in n u m b e r  f r o m  1 to 7, and  ex tended  as deep as 8 inches.  
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Records f rom o ther  years  show tha t  larvae are cons tan t ly  present  
dur ing  the s u m m e r  and are over-wintered.  W o r k e r  and winged p u p a e  
were first found  June  14. No winged pupae were taken  af te r  Ju ly  25, 
but  some worke r  pupae  were  still p resent  in ear ly  September .  Adult  
alates have been found  f rom J u n e  17 to August  19. Twice, Ju ly  27 
and Ju ly  29, 1960, winged ants  were  seen upon plants  in the late 
af ternoon,  but  no actual  flights were  observed. 

Prenolepis imparls (S ay ) .  

This  species appeared  able to to lera te  the ",vet field because of clay 
soil present .  F o u r  colonies were  found,  all in plots fa r thes t  f rom the 
marsh .  Nests had 5 or more  chambers ,  and probably  extended to 
s tanding ground water .  W o r k e r s  seldom foraged dur ing  m id su m m er ,  
so the species played little par t  in field activities at this time. 

Prenolepis imparis over -win ter  winged ants, but  no larvae,  and 
previous  records f rom the Reserve show no e,~,~sv~ af ter  Ju ly  9. Adult  
alates were not  seen before  Sep tember  5. Reports  f rom o ther  people  
indicate tha t  flights took place dur ing  mid-April .  Th ey  probably  
followed the same pa t t e rn  of flight activites as do the ants in Missouri, 
(TALBOT, 1945), flying on the first w a rm  days of spring when  the 
t empera tu re  went  above 70 ~ F. 

Myrmica lobicornis fraetieornls Emery .  

Al though this species was ab u n d an t  in the nearby  marsh  it was 
found on only 1 plot and was represen ted  by 2 small colonies which 
had chambers  wi th in  the first 4 inches of soil on an old overgrown 
mound.  The  plot was a lmost  at m a r s h  edge, and was in the shade of an 
oak. No winged ants  were  present ,  bu t  o ther  records show them to 
ma tu re  ear ly  in the s u m m e r  ( June  2 7 -  August  10). KANNOWSKI (1959) 
has given an excellent  account  of 10 flights which took place in Big 
Cassandra bog on the Reserve between Ju ly  17 and August  6. 

Camponotus noveboracensis ( F i t c h ) .  

A ma tu re  colony of this species was in possession of the only large 
pieces of wood in the field - -  3 r em n an t s  of a tree t r u n k  lying among 
the tall grasses at m a r s h  edge. At t imes,  workers ,  alates and brood 
were t inder and up in the logs, but  dur ing  the dry  su m m er  they  stayed 
down in the moist  m u c k y  soil of the dried up marsh .  In August  an 
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the original  one. 
females  on J u l y  
females  on J u n e  
the year .  

F l ights  of the  

incipient  colony was  found  wh ich  consis ted  of a queen and  5 w o r k e r  
pupae .  These  occupied  a c h a m b e r  j u s t  unde r  the su r face  of a large 
m o u n d  comple t e ly  covered  wi th  m a r s h  grass.  

On the Reserve,  C. nooeboracensis was typica l ly  found  in s w a m p s  
or m a r s h e s  or  in woods  and  fields n e a r  them.  The  ants  could live in 
qui te  b a r r e n  p laces  if they  were  close to water .  Nests  were  m o s t  of ten  
in logs and  down  in the  soil b e n e a t h  them,  but  2 f lour ish ing colonies 
have  been d iscovered  in soil alone.  One nest  was  indica ted  s imp ly  by 
openings  into a s andy  b a n k  above a swamp ,  and the o ther  was  in a 
large ove rg rown  m o u n d  of m u c k  which  m a y  have  been  cons t ruc ted  by  
Lasius minutus .  

Brood deve lopmen t  of the species could be fol lowed easily, because  
one colony, nes t ing  on a s a n d y  slope, was  never  d i s rup ted  w h e n  its 
log ,, 'as lifted. In  fact ,  it adop ted  2 new logs wh ich  were  p laced beside 

T h i s  colony prodt iced its f irst  b r igh t -co lored  cal low 
11, 1962, and  still had  a s t raggl ing  of ma le s  and  
12, 1963. T h u s  it h a r b o r e d  alates  for  11 m o n t h s  of 

species p r o b a b l y  began  in May and they con t inued  
unt i l  m id  or late  June .  Only  one fl ight has  been  recorded,  and  it was  
the final f l ight  of  the  season  for  the colony. ~i'his all male  fl ight took 
place on J u n e  12, 1961, f r o m  a log lying on an oak-covered  hillside. 
At 3 : 1 0  PM, w h e n  spots  of shade  s t a r t ed  coming  over  the log, w o r k e r s  
ga the red  at 3 exit  holes  and  ma les  began  looking out. At firs't w o r k e r s  
kept  t h e m  f r o m  emerg ing ,  bu t  as shade  increased,  males  began  to 
move  out onto  the log ( 4 : 0 0  PM). T h e y  moved  slowly, of ten s tand ing  
quietly.  A litt le wind  was  b lowing,  and  any  gust  sent t h e m  back  into 
the shel ter  of the log. By 4 : 3 0  PM m o r e  t han  30 males  were  on the 
log and w o r k e r s  were  no longer  ho ld ing  t hem back .  T h e y  were  now 
ignoring the breeze,  and  occas iona l ly  one shook his body  v igorous ly  
f rom side to side. F ly ing  began  at  4 : 3 6  PM, bu t  in the next  44 m i n u t e s  
only 37 flew. By this  t ime  a p p r o x i m a t e l y  60 had  ga the red  on the log, 
moving  abou t  m o r e  and  of ten  sha ldng  v igorous ly ,  but  not  opening  
the i r  wings  unt i l  the i n s t a n t  of  flying. In  the 12 m i n u t e s  be tween  
5 : 2 0  PM and 5 : 3 2  PM, 81 ma le s  flew. Th i s  a lmos t  c leared the log and  
at 5 : 3 5  PM the last  (125th) ma le  took  off. No m o r e  were  p re sen t  in 
the nest.  (The log was  w a t c h e d  for  the  next  4 a f te rnoons ,  and  then  
was opened.)  The  fl ight a f t e rnoon  h a d  been w a r m  and the t e m p e r a t u r e  
was  88 ~ F. w h e n  ma le s  began  to emerge .  It  ,vas 85 ~ F. a t  4 : 0 0  PM 
and 84.5 ~ F. w h e n  fl ight s ta r ted ,  so t e m p e r a t u r e  difference did not 
t r igger  flying. Shad ing  of the log and  the g radua l  d i m m i n g  of l ight  
did seem to be cri t ical .  F l igh t  ended w h e n  all ma le s  flew, so the 83 ~ F. 
t e m p e r a t u r e  here  was  not  s ignif icant .  The  colony had  been unsuccess -  
ful in f lying on the day  before .  Males had  a t t e m p t e d  to emerge  as soon 
as the en t r ances  were  in the  shade,  but  w o r k e r s  kep t  t h e m  b a c k  by  
touching  t h e m  wi th  j a w s  and  an tennae .  T h e y  began  push ing  out  at 
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2 : 4 5  PM (87 ~ F.).  The  h igh  h u m i d i t y  and da rken ing  sky  of an 
a p p r o a c h i n g  s t o rm  favored  act ivi ty ,  bu t  gusts  of wind kep t  sending 
all back  into the log and  no flying had  t a k e n  place when  ra in  began  at 
4 : 1 5  PM. 

Camponotus amerieanus Mayr .  

Only one colony was  found  on the plots.  I t  was  a smal l  one, 
consis t ing of a queen,  a few w o r k e r s  and  some larvae  and pupae .  They  
were  found  6 and 8 inches  down in the h a r d  clay in 3 large c h a m b e r s  
(one was  2 3 /4  X 1 3 /4  X 1 inches)  spaced  2 inches f r o m  each other.  
The re  was  no indica t ion  of the nest  at the surface,  nor  were  w o r k e r s  
found  at any  o ther  place  on the str ips.  Th is  was  evident ly  not a good 
hab i t a t  for  the species, for  at o the r  places  on the Reserve it was  
found  in high s andy  fields, wood-f ie ld  ecotones and  open woods.  Nests  
were  m o s t  of ten in the g r ound  wi th  no indicat ion of the i r  p resence  
except  for  sca t te red  large openings  and  a little excavated  soil. Some-  
t imes  the ants  used a s tone as a pa r t i a l  cover ing of the nest  area,  and  
more  r a re ly  they  nes ted  in, as well  as under ,  a log. Chamber s  and  
galleries were  large and  w i d e s p r e a d  unde r  the surface.  Males and  
femal.es were  p resen t  f r o m  ear ly  August ,  and  were  evident ly  over-  
win te red  to fly the next  spr ing.  

Camponotus nearetlcus E m e r y .  

Only one ant  of this species was  found.  I t  was  nea r  one of the oak  
t rees  and  p r o b a b l y  came  f r o m  a co lony  in an oak  twig. C. nearcticus 
has  never  been found  nes t ing  in the soil on the Reserve,  Colonies were  
mos t  of ten in twigs ex tending  f r o m  logs on the g round  or still a t t ached  
to l iving or dead trees, bu t  s o m e t i m e s  they  nested in s t umps  or unde r  
b a r k  of la rger  logs. The  species was  w idesp read  whereve r  nes t ing  sites 
were  available.  Alates were  p r o d u c e d  in Augus t  and p robab ly  were  
over-wintered .  

Amblypone pallipes ( H a l d e m a n ) .  

Only a single ant  was  found  on the s tudy  area.  I t  was  c o m m o n  on 
the Reserve  in the m o r e  mo i s t  p a r t s  of woods,  nes t ing  jus t  benea th  
the soil su r face  or unde r  and  in decayed  logs. P rev ious  records  show 
la rvae  p resen t  all s u m m e r ;  w o r k e r  p u p a e  f r o m  J u n e  16 to Sep t ember  3; 
winged p u p a e  f r o m  J u l y  18 to Augus t  31; and  males  and  females  
f rom Augus t  16 to Sep t ember  5. No fl ights have been seen. 
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Comparison with other hab;tats. 

Although each of the low field ants except Stenamma brevicorne had 
also been found in some other habitat  on the Reserve, they overlapped 

T A B L E  VI. - -  COMPARISON OF SPECIES OF ANTS IN FOUR RESTRICTED HABITATS (2) 

1. Amblgopone pallipes ( H a l d e m a n )  . . . . . . . . . .  
2. Ponera coarctata pennsyloanica B u c k l e y  . . .  
3. Mgrmica americana W e b e r  . . . . . . . . . . . . . . . .  

. Myrmica emergana F o r e l  (?)  . . . . . . . . . . . . . .  
, .  Myrmica lobicornis fracticornis E m e r y  . . . .  
6. Stenamma brevicorne ( M a y r )  . . . . . . . . . . . . .  
7. Aph~enogaster rudis E m e r y  . . . . . . . . . . . . . . .  
8. Aphxnogaster tennesseensis ( M a y r )  . . . . . . .  

19... Aphsenogaster treat~e F o r e l  
Crematogaster lineolata (Say)" : : : : : : : : : : : : : 

11. Crematogaster cerasi ( F i t c h )  . . . . . . . . . . . . . .  
12. Monomorium min imum ( B u c k l e y )  . . . . . . . . .  
13. Solenopsis molesta ( S a y )  . . . . . . . . . . . . . . . . .  
14. Myrmecina americana E m e r y  . . . . . . . . . . . . .  
15. Leptothorax ambiguus E m e r y  . . . . . . . . . . . . .  
16. Leptothorax curuispinosus M a y r  . . . . . . . . . .  
17. Leptothorax longispinosus R o g e r  . . . . . . . . . .  
18. Dolichoderus marine F o r e l  . . . . . . . . . . . . . . . .  
19. Dolichoderus plagiatus ( M a y r )  . . . . . . . . . . . .  
20. Dolichoderus pustulatus M a y r  . . . . . . . . . . . .  
21. Tapinoma sessile ( S a y )  
22. Brachymgrmex depilis Emei'y" : : : : : : : : : : : : 
23. Camponotus americanus M a y r  . . . . . . . . . . . .  
24. Camponotus pennsylvanicus ( D e G e e r )  . . . . .  
25. Camponotus nooeboracensis ( F i t c h )  
26. Camponotus ferruginea ( F a l i r i c i u s )  . . . . . . . .  
27. Camponolus uearcticus E m e r y  . . . . . . . . . . . .  
28. Prenolepis imparis ( S a y )  . . . . . . . . . . . . . . . . . .  
29. Lasius sitk~ensis P e r g a n d e  . . . . . . . . . . . . . . .  
30. Lasius alienus ( F o e r s t e r )  . . . . . . . . . . . . . . . . . .  
31. Lasius neoniger E m e r y  . . . . . . . . . . . . . . . . . . .  
32. Lasius flauus ( F a b r i c i u s )  . . . . . . . . . . . . . . . . .  
33. Lasius umbratus ( N y l a n d e r )  . . . . . . . . . . . . . .  
34. Lasius speculioentris E m e r y  . . . . . . . . . . . . . .  
35. Lasius minutus E m e r y  . . . . . . . . . . . . . . . . . . .  
36. Acanthomgops latipes ( W a l s h )  . . . . . . . . . . . .  
37. Acanthomyops claviger ( R o g c r )  . . . . . . . . . . .  
38. Formica lasioides E m e r y  . . . . . . . . . . . . . . . . .  
39. Formica neogagates E m e r y  . . . . . . . . . . . . . . .  
40. Formica subintegra E m e r y  . . . . . . . . . . . . . . . .  
41. Formica fusca L i n n a e u s  . . . . . . . . . . . . . . . . . .  
42. Formica pallidefulva nitidiventris E m e r y  .. .  
43. Polyergus lncidus M a y r  . . . . . . . . .  : . . . . . . . .  

(1) F r o m  Colonies of ants in a locust woods, b y  A. E .  HEADLEY, 1952.  
(2) N a m e s  o f  t h e  an ts ,  f o l l o w  C r e i g h t o n ' s  Ants of North America e x c e p t  i n  t h e  

f o l l o w i n g  c a s e s  : i n  C r e i g h t o n  N o .  1 i s  St igmatomma; No.  2 r u n s  to  C. lineolata 
subopaca; N o .  11 r u n s  to  C. lineolata; N o .  26 is  C. pennsylvanicus ferrugineu; 
No.  29 i s  i n  s y n o n o m y  u n d e r  L. niger neoniger; N o  32 is  L. brevicornis; 
No.  33 is L. umbratus aphidicola; N o .  35 i s  L. bicornis minutus.  
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very little with species charac ter i s t ic  of higher,  drier  fields 
(Table VI). One such field (TALBOT, 1957) had 9 species which  were 
the same as those of the low field, but  only 2 o f  its duplicates 
(L. neoniger and F. pallidefulva nitidiventris) were listed as being 
widespread and numerous .  Three  others (F. lasioides, Prenolepis 
imparis and Polgergns lucidus) were given as << field or border  ants - -  
not numerous ,  , and the r ema in ing  four  (Ponera coarctata penn- 
sglvanica, Mgrmica emertjana, A phxnogaster rndis and Formica fusca) 
were invading the field border  f rom adjoining woods. This leaves 
19 species of the low field which  were not found on the drier one. 

It seemed possible tha t  the low field was more closely related to a 
woods habitat .  No similar  intensive s tudy  has been made of any  woods 
on the Reserve, but  A. E. HEADLEY (1952) has listed ants f rom 2 types 
of woods - -  locust  and beech-maple  - -  in nor thern  Ohio (Table VI). 
Eleven of the 17 locust  woods '  ants  and 9 of the beech-maple  climax 
were duplicated on the low field, indicat ing that the 2 habi ta ts  are 
more  near ly  alike than  were the 2 types of fields. However,  13 low 
field ants were not found  in ei ther  woods. The low field therefore  
seems a ra ther  complex habi ta t  wi th  distinct character is t ics  of its 
own, which resul ted f rom a combina t ion  of influences f rom the sur- 
rounding  marshes,  fields, and woods.  

Summary. 

Popula t ions  of ants of a low field in southern  Michigan were studied 
and 28 species were found  in an area of 870 square  yards  which 
bordered a marsh .  Abundance  of colonies was determined by digging 
40 ya rd - square  plots. Brach!lmyrmex depilis and Ponera coarctata 
pennsylvanica were widely dis t r ibuted and had the greatest  number  
of colonies but  the yellow Lasius seemed the most  typical  of the 
habitat .  Lasius flavus fo rmed large colonies, widely spread jus t  beneath  
the soil while L. minutus and L. speculiventris built mounds .  The 
genus Dolichoderus was  also typical  of the habitat .  Three of the 
4 Nor th  Amer ican  species nested on the s tudy area, while the four th  
occurred nearby.  

Fl ights  of the Lasias species, which  took place in the la te  a f te rnoon 
of August  and September  were a b u n d a n t  and conspicuous.  

R~sums 

On 6tudia les popula t ions  de fou rmis  qui habi ta ient  un champ  d'alti-  
rude basse dans le sud de l '~tat de Michigan. On en t rouva  28 esp~ces 
dans une ~tendue de 727 m ~ qui bordai t  un  marais .  On d6termina  
l ' abondanee des colonies en c reusan t  de petits terrains earr6s de 
36,5 mbtres de chaque  c6 ts  Brachymtjrmex depilis et Ponera coarctata 
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pennsylvanica dtaient largement distribuds et avaient le plus grand 
nombre de colonies, mais le Lnsius jaune semblait ~tre l'esp~ee la plus 
typique de l 'habitat. Lasius flavus formait de grandes colonies, large- 
ment dtendues juste au-dessous du sol, tandis que L. rninutus et 
L. speculioentris eonstruisaient des tas. Le genre Dolichoderus dtait 
dgalemeut typique de l 'habitat. Trois sur les quatre esp~ees nord- 
amdrieaines nichaient sur le terrain 6tudi~ tandis que la quatri~me 
nichait tout pr6s. 

Les vols de l'esp~ce Lasius, qui avaient lieu tard dans l'apr6s-midi 
aux mois d'aoflt et de septembre, tStaient abondants et bien visibles. 
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