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abstract

The biology of F* ©xs-eobolde® include® descriptions of the habits, 
food, temperature relations, seasonal history and the details of the 
life history in artificial nests* This species is distributed from 
Bom Scotia to Georgia and from the Atlantic coast to the western 
side of the Appalachian Mts* In Maryland, the ants are active from 
April to October* Soil temperatures and the seasonal rhythm are cor­
related. During the active season, large numbers of young workers 
are raised and in July, winged males and females an--ear. The following 
spring, some queens and number® of workers may establish new colonies 
by swarming. Food is the honeydew obtained from honeydew producing 
insects found on the trees and the soft parts of insects picked up on 
the ground. In 11 artificial nest®, the average length of the egg 
stage was 19 days, larval stage 29*6 day® and pupal stag© 26*4 days*

The nutrition of F>* exseotoide® was studied by offering various 
foods to the ants in the field, by determining the survival of v*?rk©rs 
on each food and by feeding artificial colonies. Bo food was found 
which attracted the wo risers in sufficient numbers to b© successful a® 
a poison bait. Survival on 21 foods, water and no food or water were 
determined in a total of 73 tests conducted at intervals during a year* 
The 3 types of artificial nest® used are described and methods of 
establishing the ants in them are given* Th© ] reparation and care of 
the foods «sed Is explained as well as th© oar© and feeding of th© 
artificial colonies. During 3 years, 86 artificial colonies were fed



50 food eoB&inatiQaas* So colony m a  able to nurish l a m ©  until pupation 
on any dilution of honey, beef broth ©r liver broth* fix© successful coxa- 
plation of I a m i  development m @  used urn th# criterion in determining 
which foods contained all essential ©laments. ,111 successful foods 
were fixtures of a carbohydrate and a protein, honey, sugar, sucrose, 
leimlose and dexbros© wear# th# carbohydrates used. A variety of neats, 
beef broth, liver broth, yeast cells, yeast juice and liver extract were 
the proteins tested* Twenty-on® artificial nests had larvae eosoplebe 
development and pupate, The most satisfactory carbohydrate was 2&% 
honey which also supplied part of th# minerals and vitamin#* Liver broth 
or liver extract supplied the proteins as well as th© rest of th© min­
erals and vitamins required* Th# successful foods for artificial nest® 
gave in-fcarmedlat# results in the survival wests. The best foods in 
survival tests were sucrose, dextrose or levulose with liver broth or 
liver extract*

Sin©# poisoned baits were unsatisfactory, 3 fusaigonts were tested* 
Faradlohlo robenseae at th# rut# ©f £■ and J|- pounds per mound was unsuc­
cessful in 10 out of 11 trials* DDT as & dust was unsatisfactory but 
as a spray showed promise. vasea properly applied, frota 20 to 100 oe*
of methyl bromide per nest was effective* Th® amount used depends, upon 
tlx# sis# and condition of the mound*

48 references to literature cited are given*
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testa to deterraino the nest acceptable food, third, toots of methods of 
the m (ft* in liinitod areas* The laboratory studies had two 

ebjeetlveef first to determine the details of the life history, second, 
to find viaat m e  the smut nearly perfect food or foods for survival of in** 
dividual# and for reusing young*
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Hhaeler must have hud a great deal of information on F* egcsectoides* 
They are oftas. mentioned la his discussion of* som* subject but in no 
plaoo tiro they discussed la detail* In hie book *Aastw* (48), thoro are 
some fine ploturoo of* .mmrads of* this speoles* In this book the reasons 
for bel ioving that F* oaapsotoidcs queen© found nests by before* ry social 
parasitism and a description of the swarming method of beginning new nests 
Is given* F* axseotoldeo Is not mentioned in his disousslon of food*

Andrews has a nssaber of articles on F* esaseeboiaes* In W 2B§ he (1) 
describes a visit to lioll i&aysburg where mounds were counted and measured 
In the same locality Mo Cook had studied in 1077* the number and else of 
the mounds- m m  m m h  less than 08 years previously, partly due to the in- 
roads of dwellings and other man-made destruction of the woodland* Andrews 
($) made a study of a colony of mounds of F# exseotoldes in Baltimore Co**. 
Md* In 100b and again in 1000* So decrease in the number and else of 
mounds was found here but a shift in concent ration due in part at least to 
the development of trace* The young vigorous nests were near young wood­
land and the old nests in the mature stands of trees* He believes there 
Is a definite correlation between sice of trees and number of nests* His 
later (8) study of mom of the food of F* excootoldes increased this belief* 
These ants depended upon two tre©-*hoppera, Vanduzea ar<juata Say* and Thalia 
bimao ulats Fab* living upon black locust for their carbohydrate food* The 
colony used these insects on black locust more than the scale insects on 
tulip trees* They also used "beetles, flies, bees, bugs and especially 
the larvae of Lepidoptera" for food*

This author (2) also measured one mound at interval© during 1© years* 
The growth fluouatod* ifthlle the mound was small* growth was slow and most 
of the mat©rial used was subsoil* Later* more vegetable matter and surface 
soil w&a used* Andrews (4) (7) also studied the tes^emture and strength 
of mounds* The upocr part of the mound is m a a r  than the lower part and
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the tntlr* saound wanner than the surrounding soil. Much depends upon 
the amount of sunlight rocoiwod* The mittbh is held In the jno 1133d be­
cause of the closed roof and inclosed air space®* fh® strength of the 
mounds depends on the soil and vegetation used in the structure rather 
than any xsaterlal that the ants might add.

Another problem with F# exsec to Ida® that interested Andrews (6) 
m e  population# By bimedcoinsbs of workers cn food paths# the number 
foraging at one time m s  estimated* Using small area counts# the num­
ber working on the mound at a given time m s  determined and the pupal 
skins thrown out on the surface of the mound wore counted* It m s  con­
cluded that an accurate estimate could not be reached in this way* In 
the winter part of the ants in a hibernating nest were dug out and counted. 
In the spring# the rest were collected and counts 'made# Over 8000 work­
ers and 11 queens were found in the nest# lie concludes that F* exseotoide® 
nests are not as populous as i&ropean mound-bul 1 ding ants#

In 1938 another study on the population of jp* exsec to ides was made 
by Oory and llaviland (14)* A 19 inch high xasnmd contained 237*10$ work­
ers and 1*407 queans# and a 11 inch high mound contained 41*328 workers 
and 40 queens* From a study of ten acres* averaging 7 mounds to the 
acre* and the above population figures# bhm j?. ex®eotoides population 
of that area was estimated to be about twelve million#

At the time Andrews w s  studying F* oaceoetoideg in -kryland,
Peirson (37) was working with it in Hew England# ho proved that these 
ants kill young white pine trees by chewing the bark a few inches above 
ground level and placing the re-on their poison secretion* The same plant 
tissue injury was obtained by using formic acid solution* Feiraon* M&nter 
(32)* Johnson and Friend (28) have done work on extermination, of colonies 
of jp • exgoetoides#

Auckcman (3b) describes excavations of the nests of this ant and 
Talbot (40) lists them in a survey of species in the Chisago area* This
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spooies la also in various Hobo and soixfeionod by author# of gonoral
bastes mi Insoot* boos***# of %ho oonspiouou® wsmmMm* For liifoisa&bloa oi 
tho habibs of F* osaooboidoa» bscoobt fiboolor or andrews should bo oonaulted* 
Foirson and others from Boo Bnglimd have done bh® only experimental eesfe 
upon eartferminatlott. of colonies of this ant*



BIOLOGY

Location and description of colonies.
The term colony of J?. exs©ctoides is used her© to Include all nests*

indicated in this species by mounds, in one locality. Colonies have been
observed in four localities.

The most extensive is called the Beltsville Colony. Mounds can be 
seen in groups in the arm from a half mile south and west of the Fairland 
Klementary School and south of the Columbia Road to the Powder Mill Road. 
In the higher parts where clearings have been made and later abandoned, 
the mounds are most numerous. Along parts of the roads that run from the 
Columbia Road south through a wooded area mounds are frequent. The mounds 
are not evenly distributed. There are often several within a few yards of 
each other and then non© for a considerable distance. The Beltsville 
Colony has two sections about a mil© apart. The sections are each along 
a road with various cleared or cut over uncultivated patches where the 
mounds are most numerous. Mich of the intervening area is mature woodland 
including a wet valley. Mounds found in this intervening area are usually 
large but not numerous. All the mounds ar© near trees but most have open
areas on one side at least. This gives most mounds several hours of sun­
light each day.

The second colony observed is at Greenbelt♦ It Is small in extent
and seems to be a young colony. It is on the top of a partly wooded hill
formerly the location of a house. Mow locust, oak, ash, Virginia pin© and 
other trees are gradually coming in but a few fruit trees, cedars and elms
persist. II© unusually largo mounds were seen and no old mounds were de­
tected. Of the 31 mounds seen, only ten were large and an equal number 
were under & foot in height. This colony is not more than ten miles from 
the Beltsville Colony and may be an offshoot from It especially since both



are in the Paint Branch drainage basin*
The other colonics observed are in the Patuxent valley about three 

mi lee apart* The Brlaklew Colony ha® developed on a northwest slope in a 
large abandoned e re-hard# Twenty year® ago no BJoimds wore taown on that 
aide of the Moiling® liver* One-half mile amy on the north side of the 
stream* a nest of F* exseetoldcs has existed for years* A new nest ha® 
developed on that side- recently and now 12 mounds are known to exist on 
the south side of the Bollings River*

The last colony is located about three miles up the Patuxent valley 
from the Brinl&ow area* It is about a half mile below the Brighton Dam 
on the west side of the Patuxent River* It is on a southeast slope aban­
doned as farming land after the top soil had eroded* It is now growing 
up to Virginia pin© and hardwood trees* The extent of the area is not 
great and the 20 mounds are mostly of moderate else*

In all these mound locations* similar trees are growing but no 
extensive areas of mbnre trees are now present* The isounds are all on 
poor ©oil* mostly sandy loam over gravel or lorn over rotten micaceous 
reek* The ecological need® of jf* exseetoldee seem to be comp lex j many 
localities timt have the right trees* slope, soil and sunlight have no 
mounds* These four factors seam to be Involved but whether there are 
other factors is not elaar* The opportunity for queens or ©warms to es­
tablish themselves m y  be lacking*
Life history*

F* exsec to ides eggs (Fig* 1) are elongate el ip tied in shape and 
white in color* They average 0*823 mew long and 0*413 mm* wide at the 
widest point* The surface is slightly granular and sticky which makes 
the egg® adhere to each ether easily* In 30 artificial nest®, held at 
70 F*, egg® hatched in a range of 10 to 27 days, with an average of 19*4 
days* In 19 artificial nests, with the temperature varying from 46 F* to 
94 F*, egg hatching ranged from 11 to 64 days with an average of 21 days*



Fig.* 1* Formion. eamwta&dft* u&gaifi©&#
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The sumd, legless, whit© larva# (Fig* 2) ©re kept In groups on 
the floor of th© asst* In artificial nests* growth seems erratic* Some­
times larva# of 3 to 4 mm* length ar# present thro# days from hatching*
At other times t several weeks may pass before largo larme are present*
Th© work©rs have been seen eating larva#* This probably accounts for the 
apparent slow miltiplioation In these oases* Again and again a colony 
■would have one large larva one day end two days later have none* There 
were many small larva# most of the time* The workers did not seem to 
devour them so readily* In 8 nests with temperatures varying from 48 F* 
to 04 F*# it took from 11 to 88 days from the time th# first larva© were 
noted until a pupa was formed or am average of 18*2 days* In 9 m#st® held 
at approadbaately 70 F*, it took from 21 to 83 days or am average of 37*1 
days from th© appearano# of the first larva© until a pupa was formed* 
Probably if all conditions were exactly satisfaotory, th© larval period 
would take from 10 to 14 days*

Th© cocoon# (Fig* 8) are dirty whit© to tan in color depending on 
age* In 7 nests with temperatures varying from 48 F. to 94 F*, th© pupal 
period lasted from Z2 to W  days with an average of 27*3 days* In 4 nest® 
held at apprcacimatcly 70 P** th# pupal period m s  25 days in three eases 
and 80 days in th© fourth or an average of 88*28 days*

In 11 meet® for which th® length of each stag© is known* th© total 
time required from first egg# to appearance of a callow was from S4 to 
107 days or an average of 76*0 days (Table I)* It has beam pointed out 
that because of th© cabbalistic habit® of th© workers* some nest® vmrm 
very slow to hav® larva# pupate* lest 48-1 is a good example* Hosts 
13-1 and 33-2 illustrate the rapid completion of larval development which 
appears to be normal*

Hie callow (Fig* 4 a) is much lighter in color than the workers 
and for a period of about two weeks can b© distinguished from th© others*
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In less than a week they w p ©  soon carrying pupa©# In nature the witer* 
w ry In sis© (Fig* 4 b-e)* The largest are almost like soldier** The 
smallest are two-bi'iirti* this sis© and lighter In color* Inb©mediate 
else© are present hut the gradation is too varied to sate© possible dis­
tinct groups* .411 those raised in artificial nests were the smaller type 
workers* All were raised in nests with one or two queens*

TAM*& X* Dfeta on Life History of 11 .artificial lests*
Host s . . i Larval s , Pupal $ Total
IS—1 s If Days i 11 iky® i 28 Days s 54
14 * , 24 t 12 s 27 s 83
18 t 18 * 88 i 35 * BO
35-1 I 23 i 10 * 25 $ 87
48—1 $ 28 s 83 i 28 s 107
33—2 * 20 • 12 i 22 t 84
35-4 * 19 * 28 i 28 3 72
41—4 * 16 * 41 * 28 I 88
48-4 i 18 t 48 * 2© t 86
48—4 * 14 » 82 i 85 * 91
49—4 t 19 * 21 * SO % 70

Average i 19 * 29*6 t 28*4 1 78,
Workers alms#' will hat© eggs in th© nest in about twice the tisa© 

required for an artificial nest with a queen* The number of eggs la small 
and after about two week© no imrm appear* In only one case did any of th© 
l a m ®  ©otapiet© development and these were normal males*

Th® length of the various stage* in th© development of F* *3Cs*etoldee 
arc in accord with thoe* found for other species by various worker®* Field© 
(IS) found that for Stmmzm®- fulvum th© egg stag© took 18 to 21 days# lar­
val 20 to 97 day©, pupal lb to 30 days* For Caaapoaatug hermimneus* Pricer 
(88) found that th© egg stage took 34 days, larval El day®, pupal 21 days*
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Both o£ these workers mention & w  inflisenee of tsaper&ture oa ail stages
and rood upon the length of the larval period* Kfceeler (48 p*81) reviews 
t m  ether studios* Field# found that for Aphaanpgaster fulva the egg 
period was 17 to 22 days, l a m l  2d to 27 days and pupal 12 to 22 days* 
<$an*b found for Myralea rubra, that the egg period m s  23 to 24 days* lsuv 
m i  30 to 71 days and pupal IB to 22 days* 
heasanal ld.sto.ry*

Depending upon the season and the exposure of the nound, F* 
egeseotoides hibernate from October until April at Beltsville, Maryland*
In the spring* activity begins gradually* In 1944* de&lated queens w i t  
found the last week of April near the surface of the xaouod* In 194©* the 
queens ear© near the surface by March 18 end eggs were found near the sur­
face larch 26 but this season mas about four weeks early* For b*o weeks * 
activity increases gradually depending upon the tesspemturs and the amount 
of sunlight* By th# last week of Hay, mounds contain large numbers of lar- 
m a  of all sises* Large vigorous ojoimds oenat^ln hundreds of large larvae, 
which will develop Into kings and queens* and many mors smaller larvae 
that presumbly develop into workers* Small nests do not have th# large 
wroyal81 larvae as frequently, if at all*

During the months that the nests are active, the mound proper and 
the first 6 inches below soil level are used most* Larvae and pupae are 
gathered in th# passageways with little segregation by sixes* In hot, 
dry weather, mounds fully exposed to the sun will have th© brood below 
soil level on the north and east sides of the mound* In mounds only 
partly anposed'to the sun or in cool weather, the brood will be on the 
sunny side in the mounds above soil level*

Ike first week of dun# pupae of various si see are present* Front 
then until Septea&e*, pupa© are present. In large mounds, at first most 
of the pupa# are "royal#", For © weeks "royal* pupa# are present in di­
minishing. numbers* In all mounds, worker pupa# are to ba found in



hundreds usually on the srniy side of* the mound just bolow its surface*
the last week of June, winged males (Fig* S) and females as*# 

present near soil level in the mounds* These young queens never tmke 
aay attest to fly when a part of the nest Is opened and they are 
thrown out hut ran about quickly slipping into cracks and remaining 
quiet* the kings open their wings and fly a few Inc lies before see rot lag 
thSBffeXwes in sooe crevice* Ringed forra© disa pear from mounds by the 
middle of July*

In August,, ‘fee activities of mounds decrease gradually, few 1 arm# 
are present and the mrab^r of pupae found beo<sa©s less and less* %  ald» 
September, many of fee ants are dem in the tunnels below the mound proper 
entering hibomation* The nuatibors hibernating and their depth in the \mr- 
rmtm increase# as the season advances# No eggs, larvae or pupae are found 
in th© mound from October to April* Workers and dealated queens are- the 
only fora® that hibernate* A populous nest will contain more queens in 
proportion to worker# than a small mound* Ho aphid eggs, stores of food 
or anything except nymeohophiles are found in fee Quads' during the 
winter#
.Formation of new polonies#

All nests #*savai«d contained ssor® than on® queen* All the large 
nest# contained numbers of quetas* Ho records were kept since no effort 
was made to obtain all the queens in any nest but the result* of the popu­
lation study made in 19S8 m m m  to be valid* (14)

In the spring of 1944, swaanai&g wa« observed* It is a gradual process# 
th® first indication is a few holes with pellets of dirt around them and 
westers moving in and out* Tixis place asy be from a few feet to some rods 
distant for the parent nest* Between this spot and the parent nest, the 
ants are more numerous than at other points on the entire surface of fee 
ground# In a few days., a small loos# mowad has hidden the original holes* 
Thor© is still a .more dense lijj® of ants traveling back and forth ̂ tween
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1stm  m m  mound and th© pamli en©» In a 8S square yard area, burned 
over during th© winter, T ©©arm nests were found* In other parti© ©f 
tiiis burned seotion, small new mounds wore found that mast hair© been 
started by ants from a -distance ©f 30 yards at least* ^heeler (48 p*l2Q) 
states that F* ©3Ea.©otoid©g sp read In tills way*

filth this swantsig activity In the springs new mounds are started
in the same area as the parent snnd* In a place where all conditions
are favorable, most of the swarms would bacons© establ ishod* in other 
places, where oonditions are not so favorable, either mmrtm do net try 
to establish themselves or ©lee they are not able to become established, 
this activity helps explain the length of ttzae colonies maintain them­
selves and for the gradual shift in- their location as Andrews (3) found 
in a 18 year study of a colony in Baltimore Co*

Having is another way in which these ants cop© with adverse
conditions* Andrews (€) observed the population of a nest neve in 1928. 
© 3# process took 12 days* w© know of one case of a large mound develop­
ing in a spot where no mound had been the previous month, -the migration 
was not witnessed but the evidence was conclusive. This explains the 
existence of large active mounds in places where there does not seem to 
have been time for slower types of growth as by swarming or development 
by a single qpesru It 1© another m y  colonies shift their location with 
the gradual ©hang© in forest development.

During the winters of 1843 and 1844, ell ants that ©scaped from 
artificial nests developed a small mound in the greenhouse where ©xperi- 
membs were being conducted* Until the last week of May, they moved about 
tlit© greenhouse feeding upon M p m s m m  beetle grubs, mashed ants and any 
sweet or Insect pieces put out for them* The last week of May, they began 
moving outside* Again indicating the habit of this species to move its 
colony sit© at will* The line of ants went around the wall and out s
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crack and to a ax,mil mound that they built* Sosae of tlx# ant# carried 
other ant# in a curled up position* when the ©urxior m s  disturbed* she 
dropped her burden nAxloh a t  once uncurled and both ran &my# It m m #  a  

m e k  before they loft tlx# groenheuse entirely* neither mound persisted 
outside probably because there m s  no readily available souree of honey- 
dew*

Small mounds have not boon eaccavated in these studies* Ferhape 
because of this* no evidenc© 1ms boon found for Wheelerfs (48 p*440) 
statement that F# exseotoides queens establish nests by being adopted 
in ssmil F* subserica© nests* Certainly the Brinklow and CJrsenbelb ©ole- 
nles are difficult to expiate by smrnteg*
Structure* ©are and defense of nests*i* mwum* owew .11 ww **iib «f»*i *tm »»t(*iwpwi— «»' iinw> iiwi**ii*#»e»»i»weeM*»*>>»

T. exaectoides mounds are rounded ©ones often asymmetrical because 
of vegetation* slope* injury or shading* Usually* part of the mound 
proper is bar® unless the nest is w r y  week* lost® that haw aswd recent- 
ly usually haw grass* woods and oven a small tree growing through them*
Most of the grass trad wood® are dead by the next s u m r  but the tree may 
persist* In the open* the ants may not 'keep the -mound bare except near 
the top and soutkwsb side* In shaded locations* the mound is kept en tioly 
free of growing plants* Most nests haw grass and wede around tlx® base 
obscuring the nest openings or the leaves and sticks of the forest litter 
comas up to the base of the mound*

Mil mounds opened during this study showed the smm structural 
pattern as those studied earlier (14)* External and sectional views of 
mounds haw been photographed and descriptions written by McCook (38)* 
hheeler (48)* Andrews (4) and others*

All nests opened show the same general structure* The passageways 
a w  roughly round and about one-half inch In disaster* In the mound* the 
mil between passe^ensys is about one-half inch, thick* The outer layer
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is Slmest tola© that thick and of slightly fina@r Oonstruotion* In 
vertical seetien* the passageways of the issound appear arranged in stories* 
tosh passageway elopes up or down after a .few i»eh@s so that there are 
almost m  way o.<3tammieabi©ms between stories as there are passageway® * 
the pas sagsnays branch and unit© frequently* there is xk> sharp divid­
ing lime between the mound which has been built by the ants and the 
region below which has been, excavated*

For a foot below the soil level end a foot around the toe* of the 
mound, the passageway® are as numerous as la, the mound* Beeper in the 
soil* the passageways are farther apart and more of them are wrtiole* 
they ©aetoad to a depth of between and 3 feet*

In the spring* the first outside activity of F# exseoteidee is to 
repair the mound. Openings are made near the top of toe mound and bits 
of soil are brought out* as toe sir warms up* bits of soil and vegeta­
tion are brought from the base of the mound and pl&eed near to© tap* If 
son© part of the mound has been destroyed* this is built mere rapidly
than the rest* On all nests* a w m  layer i® added to the outside at this
time# ©rase and other plants that haw© sprouted on the mound are killed 
or die* Somebissae© to® vegetation is killed took as mmfa as a foot around 
toe toe# of a monad* Usually when the ants- prune took ® m  reaching vege­
tation# it is don© gradually and is not notioabl© except that toe plants 
never ©over the mound* Andrews (8) reports watching this pruning process.

In this section, no crvldenoe was found that toes© ants actively 
kill young tree®* as Fairs on (87) found in lew hngl&nd* He found that 
young whit® pine and. other esulfem were killed near the mounds of F# 
sxseotoidefl* He ©atoned thesa do it. and preseated experimental evidence 
in proof of it* In Maryland, wmmtim are usually found where there 1.® 
boss© opening, in the forest or at its edge* As the trees grow larger and

the a sm becomes shady* toe F* assestoideg colon!©® move or dl© out and



no nests beoom® established* Isolated largo nests n&y persist for
several years ia shady areas hut no oases of effort* to kill young trees 
nor® noted* Perhaps the longer warm mmmon In Maryland has sos® influ­
ence mi the aaetanxfc to which these ants control the growth of plants near 
their mounds «

All through the ©ismaer, the mound is oared for but no openings an© 
nado near the top* .During dry weather, only a few ants carry on this 
wife* After a rain, the mound m y  s m m  with onto tarrying soil and bits 
of vegetation* Any small damage to the mound is erased qaiefcXy by con­
centrated reconstruction* Half of the jmxm& m y  b© dug atmy mid, If the 
ants do not move to another location, in a nook a bushel of soil m y  be 
properly arranged*

During the active season, all openings of the mound a m  guarded by 
t w o  or more workers.. The large sited workers mm% to bo more aggressive 
but all worker* are quick to grab with their mandibles mi& eject their 
poison* Any disturbance t o  the vegetation at the base of the mound, a 
bap on the bare part ©f It, or a slight breaking of the mound will ommm 
the ants be boil cub and ever the surface of the miand and all surround­
ing object© • they tigsag about biting at the vegetation etc* and 
squirting their poison fluid* It m y  take Half an hour for them to- quiet 
down# I'hem a monad 1® opened, sens© of the worker© run bo attack while 
others tala® the l a m e  and cocoons on# by one and run be sheltered places* 
Dealeted queens always seek shelter at onoe*

During the winter, if a nest is dug out on a warn day, the first 
reaction of the disturbed Inhabitant* Is defease* The second usually Is 
a crawling upward action* Often a few ants will begin carrying Mb® of 
soil, The broken passageways are plugged in a nest partly e&euv&bed in 
the winter*
Tempe.ratuiw relations*

J£# eacsootoides seeas to rsseoa&d bo fluou&tions in temperature mere



unlforaly than to moisture or any other ©ingle shisulue# la the 
laboratory groups of ant® ©o Hooted 'in F’ebru&ry and hold at tempera­
tures 'between 34 F. and 30 F*, ©luster in on© place taking m  food and 
mt®r and only a t&w moving sXowly; to defense mhon disturbed* At 
bosqperahuree above 40, nor® gone ml  activity is present hut not isueh 
Food is taken* With temperature ten degroes higher* activity is general 
and »t®r and Food are taken.* Abort 60 P*, the auta carry on acbivihies 
at a ssoraal speed* hhem the teoaporaturo is hold at 7® F*, activity is 
rapid and is interrupted by repeated combing motions of the Forelegs <m 
the antennae. IF held at swoh a temperature or higher, m a y  of tine ants 
will die in a few days.*

Ants brought into the laboratory in Sowmahmr and Bsoesdber oesctissue 
©Ins to ring wibbmrfc taking food or water for 3 to 0 woks even wheat held 
at a constant taapemtuxw of fO F* Ants brought inside in February re-* 
qpir© 1 to 2 weeks to heecns active while ants collected in March require 
only a few days* In this last case, queens will begin laying before the 
workers begin to feed. Queens ©olleeted early in the winter «ad kept 
with workers Is artificial nests do not begin laying for 5 to 7 weeks* 
These response* to tmapmr&tare are not evident tho day ants are brought 
is fra* the field where they were hibernating* Tls» mi&t he allowed for 
the breaking of their rhythm*

W m a  workers in soil are brought into a higher temperature, tliey tend 
to ©ora© up on the surface and sides of the container. Presumably* they 
ere responding to the warmer .air temperatures* In the susBssr# ant® placed 
at 40 F* will ©luster* fhis tendency to move tomrd heat and to ©luster 
when the temperature is lowered to around 40 F* is evident in the way F* 
exseotoides hibernate*

Outdoor*» wary stimll are acting together but the hibernation, of 
F. exseotoidee is closely correlated with temperature • Table XI gives a 
summary of soil tes^er&bures for 1917-18, at College Park, Maryland*
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Th# a&ba* upon which this eusBmry is based m m  obtained f m  Sari 3* 
6ob*i»e»* fowi©rly ̂  the Saiylwi Agriculture E&spertasnb Station* 
There are certain mriatione from year bo year and for different soils 
bat Bouyouco* (10 is XI) found in extensile studios of the problem* that 
the sromp beoperabure is the same for all types of soil es&sopb during 
thawing and that soil covered by sod is cooler in s w » r  and m i w r  in 
winter than any type of bar© soil* i§@ also found that the deeper the 
soil readings, sere ba&en th© loss ms the range of t@Ef©mture#

TABLE 11* Soil femperatures Under Sodded Surface*
Monthx9X7-xa

3 in*
Bang® atdepth of

12 in*
Average of i>aily lleansat depth of 
3 in* 12 in*

Aug* 81-64 75—68 71*0 71*7
Sept* 78-58 71-50 62*0 63.2
Oct* 60-44 60-46 62*2 53*6
!ioy. 47-35 48-30 41*7 42*4
Bee* m ~ m 40-33 31*8 36*1
Jo®* 31-24 58-32 29>«6 53*1
Feb* 43-30 38-32 31*8 35*1
Larch 50-35 47-36 42*8 41.7
April 61—30 50*8 47.4
Hay 73-50 67-81 63*1 80* 1
*hm® 79-58 #9—61 67*9 65*7

Soil tezapemturs readings taken at irregular intermls in xssmmds of 
£• dwaestoldes shoe that the averages giwea in fable II mill be applicable 
to them* A difference of ten degrees sometimes exists between the south 
and north sides of a big sound* in the mm* 'On oloudy days or in. shaded 
places, suoh mriatiorts are much less* Variations of iron 1 to 5 degree® 
can be found between mounds at one tixas on the same day* All mounds tend 
to hay® higher t«K^>emtures than the soil nearby* Andrew* (4) found these 
■mrlabion® to exist in mounds he studded in 1927* Any deductions on the
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BoltavAXX© colony# all tree trunks# bushes and other plains were 
inspected for the activities of f* mmmstoides at Intervals for two 
year®. A few mfes oould usually be found rusmtttg about .on anything 
during the foraging months* One ant would ran up a twig and out the 
petiole ©f a loaf* and ©Tor several parts of its surface reaching o w r
the edge- to the unde? side no re then c«t* It would do each loaf on
a twig in nueh the sasse my# Maybe on the next twig sosa® I w w s  would 
be zolased but in general* fomging m s  thorough# fhe tisim typo of 
inspection m s  mde of all litter on the ground#

ifor&ers ham boon found dAsmmberlng or carrying Japanese beetles# 
.-•lay beetles* snail g r m d  beetles# sow buigs# spiders* black crickets* 
smll Xepidcpterous iarme# crane flies* grasshoppers# termites, ssmll 
imld@ntlfi.od hymnopterona aad dipterous insects* Apparently any £a» 
seat found that oar* be <nrerooms 1® used*

If a caterpillar is drooped on tgi* ground near an ant# that sxrfc
nay -find it* Often the caterpillar m y  now around for several safae* 
vtbea before another ant appears and. attacks it* When, attacked* the 
caterpillar is bitten and at the s«r>e tin© the abdassen of the ant 1® 
turned under while a fins stream of poison fluid la directed at the 
spot being Mbtotsu The east m y  re©eat this process several times or 
nay loam# disappearing among the leaves and grass * In tost oases# It 
m s  3 seconds to 5 rdaarfces before more than one. ant found the oate*pil~ 
l&r* all behave in the smse m y  when they detect the caterpillar# 
biting where they happen to touch first* By the tirs® B to IS ante 
are there, it become apparent that they are attombing to cut the 
caterpillar into two or m o m  pieces* After a him, sone of the ante 
stop biting for a short tie* and attempt to (img the caterpillar amy* 
there seem; to be no plan in $m& ot this* Other ants appear said m y  
begin work like the root or m y  touch antennae and. go ans&y* Bom© of

mailto:imld@ntlfi.od


the ant® that have 'teem far ©axilla may atop and rasa off* The
nuB&er on the caterpillar remains fairly constant* After half an hour 
or more the caterpillar is bitfcea into pieces* Kd*r 4 or 5 ant© attack 
one- pi#©# stranding more tissue dragging than bit ini;# They do not -seem to 
ccvo- orato bat in one ©see a piece was moved 8 inches in 1C r&mrToe* %  
the time- the piaoe is well away from the rest usually only 2 aufcs will 
"be left working ©a it* If the piece is not too large, the Z working 
together make fairly rep id progress over, under or around obstacles 3m 
a surprisingly direct line toward the meat* In m m  ease it took 8S 
minutes fro® the tiae the caterpillar m s  found by an ant until a pieee 
-of it was taken into one of the opening at the base of a nest 12 feet 
away.

If the Inaecrfe is on bar© ground, and not to# far from the meet* it 
may be dragged there without being out up# Apparently the method used 
depends upon the site of the insect and the %pe of abstractions that 
Intervene*

Sine# the nest openings are severed with dead leavss, sticks or 
g m s ,  the maaber of insects obtained 1a a given time is hard to esti- 
iaate* Certainly they obtain a large- number in M m  ©ours®- of a day*.

Insects are only part of the food of £* sacssetoidee* aoC©©k (CS) 
gives an accurate description of the way the workers obtain hoasydasr 
from i;-aphid®w and *ss*ll oak galls** on tbs brmmhm of trees* Hi® d®«*»- 
oription of the n&v©nu©sn to and from the trees oonfoxm with present 
observations* At the BeltGville colony, the "avenues” ore usually 
about i lushes wide* there Is frepuently sa eawewated pice# at the 
base of the tree as koOook observed* this observer also- describes 
clearly M m  way one ant gives another food*

During the Bxxmmr of 1945 and 1944, JF* eaaieoteides used the honey- 
dew from two generations of V-suidu&ea arcuate Say* cm black locust* The 
ants begin attending these leaf hoppers early in liay* 1his continues
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until bh© adults disappear late la June* By the end of July* the ants 
asv attending the* asset generation and continue to do so until the bo- 
ginning, of Aejrfeember*

Both ye&rs, the ©o&l©, fouBseyella liridondrl tool# on th© tulip 
poplar bra© was a continual souroo of honoydowr from May till September# 
In 1044* this seal© appeared to bo the only source of o&rbohydr&b© used 
by ©cm© nests* Other nests depended mainly upon aphids on various 
species of oaks* The## two type® of trees were used regularly all sea­
son both years*

In 1043, black aphids were thick on m m  11 Virginia pines in the 
open and were sou roes of honeydew for the ants from May until the mid­
dle of July* The aeaet year* there were very few aphids on the Virginia 
pins in May but those were attended* By the first week of June-* no 
aphids were present on these trees and the ants were few in nuraber*
By tii# middle of April In 1045* thooo black aphid® were present and 
were a source of bonoydew*

*In 1043* ax̂ bids were thick on the twigs, of some of the chinqulpin 
bushes and these were attended by the ants* In 1044* no aphids- were 
found on these bushes*

Both years* the aphids on the aspen leaves were used as sources of 
honaydev* These aphids era not present the entire season. In May of 
both years* the ants carefully wont over aspen flowers * They sew to 
be getting nectar* In 1043* they -were seen doing the ssm thing to 
chinquapin*

it no tixas user# the ants seen to carry any of these honeydew pro­
ducing Insects* lie evidence was found that they used them for food or 
placed them in more advantageous places* The aphids and leaf hopper® 
ar® not disturbed by the fmvmmntB of the ants* The ants let the honey* 
dew producer® sacv# about freely but are aggressive to any activity of
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other creatures* They defend Mi© twig as they would do the nound*
Species of* oak and tli© tulip poplar are Mi© only large trees that 

the ants us©* There are many tall Virginia pin#® In the BeXbsvlXX© area 
but they are mot used by the ants* ill© ssall Virginia pine® on the edg© 
ef tbe woodland or In open spaces -are- used when th© aphid© art- present* 
Black locust trees In this area are mover very large taut aro used ex­
tensively* The aspen art all young trees* Chinquapin Is bh© only bush 
used# dreenbrlar* blackberry and other vines aro @ m & «  Mounds are 
often surrounded by thickets of bushes and vinos* Th© ants n m  over all 
of those as they do the entire surface of everything but never find any- 
thing in quantity enough to attract vambo rs« Onse the ants were found in 
mujaibers on Cen&dlaa thistle* They Bmmwd to be getting something from 
the leaves* There wore neither imeeeba upon Mi© plants nor any honeydew 
from ©ora© overhanging sour©©*

These observations show that F* ©Meeetoldee depend© upon homeydew 
producing insect© which live upon ©erbalm tree© for part of Its food*
The balance of the food oops 1st® of insects •
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certaliz rood, the evidence would be bother# If artificial nests could 
be fod a certain food for several iBooks without 1 e m s  completing devel- 
opnxmt end then traiufcfenkl to another food ©a which they coaŝ leted
d© volopmonh, the evidence for the latter would ho strong* This ability 
of artificial colonies to food larvae until they spin ooooom 1® used 
m  the standard in d*te*»i!ning wtaleii food or foods an* the boat*

llbder natural conditions* F* exaeotoldee food upon, honeydew and 
insect bodies. Th® first is a sugar presumably- supplying mainly energy* 
fits ascend must supply th© protein among other things. An examination 
of th© composition of these, in so far as they has* been determined, 
and seme of the most likely substitutes mill be helpful in evaluating 
results in sartiml test© sdth marker© and in the dot a mlnnt ion of th® 
best food for artificial colonies# 
ikmow&m? and substitutes*«* im.iiiiinn iiiiiiMiTOiiiiii*ewNS»wji>*i>w»©><*«!aiSiiw>i ii i niii w weinwii—>mw«« mum .

Hoasydw Is th* natural energy food of jF. sacssotoide* but no
analysis of it was found in the literature# .Honeybee© ©ometifae# ool- 
loot honeydew and xsake a honey "which ha© been studied* In bee literature 
honey dew honey Is teowa singly as honey&ew and is *e ■ used hereafter#

are a few instances of dried fconeydew called aeume being studied# 
Sonethaes F. eacsectoides feed unon th© nectar of aspen. Hectar of a 
few flowers has been analysed* Honeys hare been carefully studied by 
several workers* Table XXI give* th® composition 'by average percents 
for honeys and hemeydew as determined by Bekert and AllInger (17) and 
the percents for orange honey and omnge nectar as given by Ytxtmoll (44)# 

Xt is apparent tlmt honey is primarily a mixture e.f sugars, with 
Xevulos® and dextrose shaking uy the largest part, IScneydem has less of 
these two sugars than honey but th® difference la not as great as be** 
tween some honeys* Th® analysis of orange honey as given by Vanaell 
slim#© more sucrose than in the average for honeydew* The dextrin in



hoaeydew is about ten times that in hessey. U«forfci©at«Iy, Vaseell 
&om nob list dextrin in him analysis of orange bonny or neeb&r*

TABLE 111* Cosmos It ion of 3o» Honeys and Spetar
Bo&erfe & AllJbagpr Yansell

Grange
Goimonenbs Eosey Haaeydee Honey He&tar
Moisture 16.50 16.72 16. 76.
total Sugars 77,68 68.11 79 ,00 24.76
'LevuXos# 40*41 87*150 40.86 6.4#
Dextrose 34*54 27.20 34,23 5.48
Sucrose 2.65 3.46 4.13 18.87
Dextrin 0,91 @.21
Ash 0.21 0.77 0.08 0. 25
Aoid 0,16 0.2? 0.12 O.088
iMdstermined 4.72 6 *91.

The dlfffsrenees is ooispossition of honey atad »s®bar are seen trtwwa, 
&mti|9 honey and orange uwtaf are oomparod* Tho facts t’imt honey is 
not ooa®6at;mt#d neebar is clear* orange siaotar has om-dshird the con­
cent rat lorn of all sugars that are found in omage honey **»b th© pvoperfc&enft 
are different*

Hud® on and Sherwood. (27) found the dried honoydeiar of aphids on the 
Stella# Fir oonbalned saelesitos# 76-»#3?C# sue rose 2*9?** r©4ueing eugara 
11 *#1* Sine® lasle&ibos# Is a amplest sugar and one that is sot oontaonly 
found, it is not likely that it would be indespeaatbX® for F* exseetoldes*
this study of the dried honeydew does not help any- in deb®raining the 
ooapesltioa of ̂ toneydow*

Although honey is primarily a enrbohydr&to food, the mineral and 
sitassia content laust be eons is© rod* .Aooording to Gail las (IS), the 
minerals in honey are the sane is kind and proportion as those found in 
nectar* Sehnetb® and others working ?r;lbh him (53) found the amounts of
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minerals to vary in honeys. :>&rk honeys usually have higher mineral 
content than, light ones* They found potassium to be present in larger 
amount® than any other mineral but phosphorus* calcium* Agnesi urn* sodium* 
sulfur and chlorine were present* Minerals haus to bo considered when, 
pur® sugar® are given instead of honey*

Kits**, Sehusbbe and Elvohjem (29) found thiamin®, riboflavin 
niacin (nicotinic acid), pantothenic acid, pyridoxin®. Mot in and folic 
acid in honey* They found great variation la those vitamins between 
samples duo In part to the ago and treatment of the honey. Srlobol is 
reported by Kits** ot al (29) to have found ascorbic acid In some 
European honeys* Thus, vitamins of the B-eomplex and Vitamin C are 
present in honeys in varying amounts • They must be considered in ana** 
lysing food used* When pur® sugar® are used to supply the energy 
portion* these vitamins may need to be supplied in some ether my*
Insect bodies and substitutes.

Vvhen the composition of the other part of the food of F* exsectoides 
Is explained* greater difficulties are found* The variation in the compo­
sition of insects is great and the analyses that have been made are 
incomplete* Ovarov (43) summarise® the results of research on the compo­
sition of insects* He points out that the differences in percent of 
protein in various developmental stages of one species probably exceeds 
that between species. Be gives exassples that rang® from. 13*2^ to 13*11^ 
protein* The fluctuation in the amount of fat is even greater between 
developmental stages. Silkworm larvae range from 4 to 21*$$ fat*

The ash of a number of insects have been studied but the findings 
ar© not of mmh value in estimating the minerals utilised by ants since 
exoskeleton* digestive tract contents and stored waste products are in­
cluded* iotas slum* sodium* magnesium* calcium* phosphorus and iron have 
been found in most insects analysed* The amounts and kinds of carbohy­
drates In insect bodies has received scant attention* Ho reference was
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smgmesi®, which are found in insect bodies, are not mentioned for tjwf 
liver but are present la honey,

1b Table IV, the boat and liver wr® cooked in fat, The aanlysis 
includes the solid part® of the tissue. F* sacs oct ©idea t&fc© mostly 
liquids therefor broth® might 'be nor* satisfactory &nd certainly It 
would be easier to ©ontrol the quantity fed, determine the suaoisrfc te«d 
and keep the artificial colonies more sanitary. In feeding test© with 
the ants, all these preparations need to be tried in various ©ombinatioao* 
field feeding tests*.

The first feeding test® mere carried, out in the field near tx number 
of F* casgocfroitlss isounds« the food® listed is. fable V rmm tried* these 
foods ,were put out in Rltaalmim tubes 6 ©aw high and 3 cm# in diameter 
with lid® and 3 round hole® near the top of one side. P# eysootoides 
passed in and out of the hole® freely* The tubes were hung on a nail in 
a tree, set slightly pressed into the ground or among ground litter#
30 ©c of all liquids or liquid and solid were put in. a bub© each time*
If the food was in liquid form, excelsior or ®&v:m sirdlar material -was 
placed on top to prevent the ant® from drowning* An equal bulk of the 
finely ©hopped solid meats was planed in each tube* Be^rdleas of the 
food used, tube® in easy situation on the ground were partly or entirely 
filled with dirt and trash* This made it impossible to ascertain whether 
all the food was bsfcam* I* 1th allowances for ev&j>©ration, tubes ©n tree 
trunks could be cheeked at intervals to determine the- amount of food 
taken*

In fable V, 00 ee. of the foods listed with *A* following wore 
usually totally consumed within 48 hours# Those with *15* folloiving 
were taken to varying extents but rarely consumed in 48 hours* The 
others w©r© taken ©lightly or not at all* The beef and liver were 
chewed into small pieces and the juio© sucked out by the ants. The
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pimsmu worm left in thm tubs* All foods, ©aeeopt honey, spoiled in Z 
days* Tha ants would not eat spoiled food "but resmised on the tubes• 
A few tubes of animal fat and honey were tried. On# test of a large 
cgu&ntihy of hooey solution wnss tried.. Both of these t e n  ignored by 
the ants • This series of test© continued until the latter part of the 
active season with no change in results*

tmiM ¥* foods used in Field feats in 1043.
Solid Broth Diluted with water

law beef Beef B Boney A
booked beef S Liver A honeydew honey A
tar liver B Lamb Sueres# B
Socked liver A fork L&ebose

Chicken Levulos©
Baaeferose

A «* usually consumed in 48 hours* 
B - partly eoa&uasd in 48 hours*

Tim next May, tubes of the foods used the previous mummr* poisoned 
honey solutions and the Mixtures found, satisfactory for artificial nests 
were all tried* On the tree trunks, where the tubes were placed, the 
ants moved up and down between the sources of hoaeydew and the nest, 
they moved over tm  tubes hut took very little of the food® offered* 
After a day, they ceased staying on the tubes even when fresh food m s  
placed in them*

Although some of the foods were consumed* the ants continued 
using all natural sources of food* Considering the number of ants in 
a nest, only a small fraction of the population fed on these bait food© 
even when cons Ida ration is given to the feeding by the workers of other 
workers and larvae* It Is apparent therefor© that baits either with or 
without poisons do not attract a sufficient proportion of any colony to 
sank# control by poison baits feasible*



Aofc* haw been kept in ©activity since early time# in a great 
of containers ansi haw boon fed on various foods# Lh#oXor 

(40 p* &4@~6l»6) has giipea a olear -suEisaary of the “various typos of tiii* 
fiei&X nests used for ants up to 1010* II© Include© a detailed 
bibliography* Saab waiter modified the older type* of arfclfioial 
asst# bettor to aeefc the noodo of tS*# ©pool©© edth whieh ho was working 
and the particular observations whieh ho dooirod to make* Always on 
effort m s  made to haw conditions natural for tfeo ants yet allow ob­
servations which bo desired to make* .always an effort made to haw 
©onditiGn© natural for the ants yet allow observations of mo many of 
their aebivihi©# as possible, Sm m  artificial nests had plaster of 
Paris floors and walls and glass roofs# Others had glass floor, walls 
and roof mth some ©loth, padding between walls and roof. Partitions, 
rummy© and other devi©@s war© often added*

Lubbock (30) end Plaid* (10) developed glass nests which wmr& easier 
to handle* Sewell (M) used leather to separate glass from “pood in his 
study of the Argentine ant# A© made a ccmvsnlenb stand to hold the nest 
show running water to prevent the ©soap® of the ants*

Most of these artificial nests were used with small spool#* of ants* 
The spooles to re not only © ©mpambiwsly wall in also bud? the number of 
Individuals in & colony mk® assail* fhe spool#* were not aggressive and 
imd strong negative phototroplsm making it possible to ms%m thorn from 
place to place without groat loss in numbers# this made feeding, ©lean­
ing and saporiiasnting easier*

Andrews (9) and. bolmqulst (20) used neb&X ©oatainers with mter 
moats in studies of large speed## having p̂op̂&lcsytis 3̂d©dd»-̂ §̂ s #
allowed the ants soil which prevented detailed observation© but left 
the ant® to live m ow no nastily. They had difficulty with the ants 
escaping* Andress also used various metal contain#** #oim#ot#d by
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tubes .for P* msgeo toides *
Mort worker* hem .fed ante in r,artificial nests to mate® possible 

the study of the insects for other faetg* Mo effort has been made to 
analyse the food or soak tbs reasons for its success or failure* In 
cm# study, 'ield© (19) fed ants honey, molasses, banaam, apple, mashed 
walnut, larViA.® of insects and nusoulgur part• of insect®* In another 
study, she (18) obeerved thrrfc st9m:m fulvum nearer raised X&rv&e to 
pupae wlioii fed only sweets • llseell (36), while studying the .Argentine 
ant, found that sweets wore sot a sufficient food indefinitely* The 
animal, food ho found satisfactory was bsef or real* Pricer (SS) found 
swgj&r»wat&r and insect pleeee ecnpletw food for Cg^enetus herculaneug* 
ishilo studying the oom-fieXd m%% f«n«|uary (41) fed thorn ®u®ar**wator# 
egg yolk, boiled hoof, whit© grub®, flies, booties and other Insects* 
All these are smll or species that never have large populations in 
one colony*

Solmguisb (28) fed f̂ rasleft ulkei fruit, honey and other sweet® and 
loaoob bodies* Ho had difficulty with the ants consuming their lanme* 
leeber (48), while studying ^onlcm. rufa obscuripea used honey, sugar 
solution and any Insects obtainable as food* He found this specie® 
could live for raanfehs on a sweet or insect neat* These two are studies 
with larger ants that live in largo colonies more like P* exseatoi&e®*

A few studies have boon attempted to see how feed effects castes 
1m ants* $regg (24) found that with rttcidole aaorrisi, the nsnaber of 
soldiers raised depended upon the mmbmr cf that caste present In the 
nest* Truger (42) reports that Ooetsoh found that with Pheldole 
pmllldulm, large egg* developed into soldiers if the nest was fed 
pieces of insects, sacmt or coagulated egg whitei and into workers if 
fed sugar solution or fluid protein*
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j&aoriptleaa, of artificial nests used#
la tals st^, nest© with ©oil could not be used because detailed 

obeerv&tione could not be mad©# C^sa nest® with barrier® ©f sticky 
material or moats did not effectively eenfin© the ants* Therefore* 
mturalxMMis of habitat « s  sacrificed for eerbaStUty of confinement, 
ease of handling and clear vision#

Three models of glass and plasoor of faris neats were used# The 
first m s  a plaster of Paris sheet with ^  inch wide pieces of glass* 
set on edge is it while still soft* for walls* Two eortmrm were md« 
of snail blocks of plaster of Paris hairing had a glass tabs imbedded 
la them when mad®* these wore made before tho floor sheet and set in 
the soft plaster of Paris before the glass sides were inserted* A 
piece of glass was used for the roof# It m s  kept cohered with card* 
board or some similar opaque m b ®  rial# It was very difficult to get 
tbs. comers tight and the mils level in these nests# The ants often 
escaped as will be noted in the tables later# th® walls of this nest 
were much higher than necessary and xn.de observations difficult*

The second type of nest (Fig# 0} followed closely the Field© nest 
(19) and was made of two sheets of window glass 10 by 12 inches* and 
several pieces of glass m m  inch wide and as long as needed* Th© mils 
were mad© by glueing three thicknesses of the on© inch pieces near the 
border of one of the large sheets of glass # Th© comers -at on© end 
Tier© made tight but at the other end, two openings were left* rhen dry# 
4 thicknesses of chocs ©cloth war® glued to th# top of the mil upon 
which the other sheet of glass rested for the roof* One of the opening* 
m s  used to admit & of a 12 inch piece of plant wick* the rest of the 
opening ms exactly filled by a woo den block# Th© ether opening# in 
s »  of th© neet®, was closed by a wooden plug only, which was removed 
slightly to insert food# In others, part of the opening was oocupied 
by a bent glass tub© that was drawn out to a small opening at it® inside-
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end# th® rest of th# ©pesing m s  fitted with a wooden block and th® 
slight openings around th® glass tuba wer# kept filled with cotton.

Th# third type (Fig# 7) m s  a»h Ilk# th# second but th® floor 
■wa& a smooth sheet of plaster of IP rig to which the glass wall® were 
glued* Th# openings* cheesecloth layers find the roof were a® in the 
second type of nest* Vilen detailed observation* of white eggs and Xar» 
m e  are to be mds« the plaster of Paris should be colored* If these 
nest* were kept too dftsap* the glue loosened quicker than in the second 
type*
feethpd* of mtsbllsMn^ artificial colonies#

ants for all artificial colonies were obtained from eight nests In 
tit® western half of tie BeltsviXl# area# hay tin?# during th# winter 
when the air t«oemtur® was above freezing* the ants could be dug 
from below the mound* Th# soil m e  removed to a depth more th® ant# 
were packed in all th# passageway** Tilth as little soil as possible* 
the largest m m afeer of ants were taken up quickly with a trowel and 
plaoed in bins* these were closed tightly mil© the ants wore being 
transported to th® laboratory* Th# ants could be kept in th®#® closed 
tins* For ease of handling* a storage temperature of about 40 °F. was 
found to be best*

Before setting' up an artificial colony* th© nest and all the Jars 
to be used were set in a room with a besaperebure of b0° — 0O°P* The tin 
of ants wa# kept in this room for about an hour before handling. The 
air being warmer than, th© soil caused many of th# ants to com© to the 
surface wh#r* they were picked up more easily*

Th© ants could not b® handled at high temperatures because they 
mowed too rapidly and killed themselves with th® fumes of their poison 
when in closed spaces• Maleeuf (SI) found that Formica fufa had more 
than twice as much poison at high temperatures mud in dry weather* it 
was stronger* F# #ac,*eotoide* certainly had stronger poison in th®
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spring and were rsuoh quicker ho taw it* Because of' these things, 
artificial nests were mot® easily started 4m the winter*

At tssiperutures between 50° and 60SF*# the ants were sluggish and 
often a hundred or so- could be picked up -with the twees©re at one time# 
This reduced the tin© that was neeess&iy to got together in small 
glass Jar© the tm&rtity of arts needed for one artificial colony*
t̂bm» enough wen© collected in these small glass Jars with glass oowrs,
since a few of the ants were always active enough to crawl up the sides
of any container* the roof of the artificial sect was rcsneved and all 
the Jars of ante were quickly dumped In and the roof immediately put in 
place and cow red with a cardboard* The nest was set in a cool place
for several hours or until the ants had clustered la on© place. Always
some ants were killed by some step in this process and a few piece© of 
dirt were inadvertantly left In the xaass. Many artificial nests con­
taining between S00 and lOOO ante were established in this ?sy. 4 
queen or two could be added at the biu© the colony was established or 
after the group had become settled* The queens seemed able to stand 
sore of the fums than any of the workers* The smaller worker© were 
killed most easily,- either by the fumes or the handling process*

After the ant© became settled in a cluster, the nest could be 
placed where it was wanted. Bests with plaster of Porls bottoms were 
usually placed in soil in a greenhouse bed or flat* The nests with 
glass floors were- kept in a raek in the greenhouse or teg^er&turs con­
trol room or on a shelf in a temperature cabinet*
Pare of artificial ooiqgi.es*

In caring for any of the artificial colonies* disturbances of all 
kinds arc to be avoided. These ants are especially sensitive to jaring. 
Tfthea jarred, they run about frantically* squirting their poison and 
many s»y be killed by the fbms* harrae and eggs disc, pear overnight



tr&m nests that hat® been handled roughly* If an active, apparently 
teppy colony menage© to stake a hoi® and part of the ant© escape*. the 
larva© and egg© disap -)e»r and the' eolony take® from § to 5 weeks to begin 
rearing young again*

Darkness or partial light does not ©earn to ©mis* any difference to 
those ants* Most of the time, the nests t» p® kept in the dark but idiom 
handled without jering* the cardboard cover ©cmld be nrjowd and the ant© 
mtehed without esseitimg then*

4s might bo eac-seeted, humidity is an important factor* Without 
food or water and with low humidity, most of the ©szters die within 48 
hours* With higher humidity, they can survive 8 to 7 days* In these 
studies* the humidity was not entirely regulated* The meat© with plaster 
of h&rl© bottoms were set on damp soil and in this way, the humidity w>.§ 
kept high and ©operatively even* In the glass nests, the «iek was kept 
dap at all times which, kept the humidity near saturation most of the 
blase* Inside many of these neats, drops of condensation -moisture were 
present at times • Dm&er these conditions* the ante were mush less, 
eaesitabl© than when the humidity was low. Care had to be eaeereised howM 
war to be sure the nests did not become too wot a© mold and other .fonsas 
of .decay developed* These caused colonies to die out as the ante seemed 
unable to destroy the molds* In nests that were too teap* the ants had 
difficulty oaring for the eggs# larvae and pupae, especially the pupae, 
which stuck to the gluts©* The pupa® did better if kept at lower huNl&U* 
ties *

Humidity and free water needs are closely related* These ants meed 
free water to drink even when the humidity is high* It was found best to 
give about 2 ee* of water two or three times a week to each artificial 
colony* In the winter# artificial colonies can live .for two months or 
more without food if the humidity is satisfactory and water i© given 2
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or 3 'times a woek*
Xii© impertsm.©© of temperature has been shewn in the explanation of 

establishing artificial colonies* Although never oosipletely Inactive 
&.t teir^erut ures a hove frceslng* these ants do not carry on summer sotiv* 
itioe in artificial nests unless the teispomture is above 8G°F* A 
be^erature of 68° to 72°r\ a1..lows optimum activity and does not shorten 
the life of th© artificial colony. If the teiag>erK.tur© is between 72° 
and 7G°P** xa&ny ant© die in the artificial nests*

during the winters of X&42**43 and 1&43~44* the artificial colonies 
used in these studios were kept in a greenhouse where the air temperatares 
ranged froa 48°F* to M°P. The nests with plaster of , aris floors had a
more ©ren teinreratur© sine© they were .on soil. The soil temp ©natures

o ^ rrexminod between 60 "F* and 75 P. in all these artificial colonies*
temperature is a variable which he a to to considered in evaluating
results with food tests* In Xf44«*45* the artificial nests were all kept
at temperatures between §6°F* and 73°F* during -Kervwaber* J© camber and
January* After th.r-t* the temperature remained between 67°F. and 7S°F*

About Z cc* of food was given three times a week* If fed dally,
■\ vi

ovsrfceding was likely with decay of the unused portion resulting* If 
left mor© than 3 days* the ants ooiwuESd their larvae mg^r&l«rs of the 
food they had been having* Bating larvae was a problem in many cases 
and was used as an indication, that the food was ^satisfactory# A 
colony that had boon ©ating larva® for weeks was likely to continue even 
wimn given food for many weeks that wee entirely satl&faotoly for other 
nests*

If the food was in solid form* small pieces of it were slipped 
quickly ixito th© nest as the wooden block was carefully removed* Practice 
tuad© it possible to do this without letting any ants out* If the food was 
a liquid* a medicine dropper was used to inject the food through a small
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opening mad* "by slipping out the wooden block. Sometimes, it: was easier
to ©artfully slip aside the glass roof enough, to admit the tip of* th* 
dropper and inject the food in this my*

In the artificial colonies, the ants placed the dead and debris 
In piles as soon as they broke hibernation completely, This material 
was piled on the food if the quantity was too great or not acceptable*
For this reason, feeding the ants through she glass tube w&& not satis­
factory in May oases* The ants plugged the siop.11 opening after being 
fed so that the tube had to be removed and cleaned. Often so imch. of 
the mete material had been piled at that spot that the tube could not 
be used again*

hot long sifter an artificial colony becomes active, they dismember 
the dead, filing the piece® with other debris, probably sucking out any 
liquid food in the bodies as they do this* All artificial colonies did 
this regardless of the food gives# Often part of the wick was cut through 
is one or store places* Usually, the first cut m s  made where the wick 
entered the nest*

Uiith P. wcseetoldee, it was never found possible to ©leas as oc­
cupied nest. Field© (20) removed the cover and cleaned os® compartment 
of the nest while the ants were in the darkened oth©r part, then the 
darkened portions could be reversed and the ants would move to the cleaned
part. P. sxaectoldsB never left any part of their artificial nest tm-

oguarded mless the temperature was below 40 F* Svsn then, any jar would 
cause a few to run about*

With this species, it was never found possible to get am artificial 
colony (queen, workers, eggs and larvae) to move from a soiled meet to a 
clean one, even If it m s  darkened, more moist, m r oer, contained food, or 
any combination of these. The workers would quickly go through the tubes 
(glass and rubier) to the food and then return to feed the rest* A few 
would remain in the new nest but no complete transfer m s  effected. In
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spit© of tliis, nmt& were- kept alive, with slowly diminishing wmftmrm* 
for oxer a year*
Preparation of Foods Used*

uXVaii B&OYH# Om-half pound of beef H w r  was ©hopped finely and 
left in 500 «©# of distilled water overnight la a refrigerator. The 
met day, It m s  allowed to earn before being cooked over water. The 
water was mated slowly end then allowed to boil for one^helf hour* The 
liver and broth was stirred oecMUftiomally* Lb the ©ad of t m  half hour, 
th© liver and broth was removed and allowed to partly cool* The broth 
m s  strained off through four thiotaessee of cheesecloth*

B&LP &E0TB* One^half pound ox* ground beef m s  used instead of 
liver and the same procedure followed*

YM&T dUXLL* fen gmms of dry brewers yeast were pi seed in 1 0 0 0 cc* 
of distilled water and allowed to stand with occasional stirring for 14 
hours at room beareratune* Then, it m s  f 11 to rod with a ruction filter 
and the filtrate stored*

EOSSY 50# this was made by adding 50 oc* of homy to 60 or. of 
distilled water* The mixture was shaken until mil mixed*

HQSSY 25* The same- kind of honey m s  used for this dilution but 
75 ee* of distilled water was used with 26eo# of honey*

YKaSX* When the word yeast appear* in a mixture* it means teat one 
gram of dry brewers yeast m m  added to each lOQ oo* of the mixture* These 
mixtures had to be carefully stirred before each use so that same of the 
yeast cells mu Id be fed each time*

hIVIM iXXTMAtf. The liver extract used ms Liver Sacbrwb Lilly put 
out by Sll Lilly & Co* In a personal letter* they say it is *a water 
soluble, heat (8 6°C) 70 to BQ% alcohol precipitate of ground fresh m m  
liver* 2k* ether is used in the- processing*** This •product m s  used is 
two quantities* In the tables, L*E# 1 mesne that 250 sdlllgrams of the 
liver extract was added to each 100 oo# of the liquid in use* b*B. 2
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means that 500 milligrams of it; mas added to each XOO ©o* of liquid*
I*ml)•$* 20 • KEVKR. This >ms a mixture of 11* £5 gcas* leiniX©®©#

8 gsu dextrose* 1*25 |p&* sucrose* 29*5 ©e. mt«r mad 50 ©©» liwr broth*
hOHSY 25 - LIVER 75. This was a mixture of 25oo* of honey and 75 ©©• 

of liter broth mixed#
Can© sugar* sucrose* t e t m w  and levulose were diluted as desired* 

The amount of dilution is indicated in the tables by the number after ttse 
word* It indicates the percent of that sugar in the talxfcure*

la the tables# the e w t  {honey# stuorose* etc*) with i£tie number sheeli 
the jjoromxz of it present is placed first* Following is the other part or 
parts of the mixture* The word liver is used for liver broth and beef for 
beef broth* In the tables where the word Msneatw is used# It means that 
that 00lossy was fed fresh insects or pieces of raw or coeJeed liver*

Saoh year, only one lot of honey was used* Dark ©lower honey of that 
season was chosen* It m s  kept at ordinary room tei^e natures• All the 
dry foods wore kept in glass. Any food© that ©polled easily were kept 
In the refrigerator if it mis not possible to use them at ©nee*

At frement intervals# the steak solutions and the various other 
materials used were mixed* i.k»w long these were kept depended upon hew 
rapidly they spoiled* Mixtures with Honey 60 or any of the liver ext rent 
mixture® kept fairly well* Honey 26 or any of the jnzr® sugars and liver 
broth spoiled quickly* They wore made up in small quantities every few 
day®.

rollon* oyster meal, raw liver Juice* grub broth and egg yolk were 
tried but since the results are negative# they are not given* 
ietfooda used in survival tests.

The cuits for those tests were taken from the seme mounds a® were 
those used in the artificial nests* They v-ere eared for in the same 
m y  and handled under the same conditions when possible. curing the hot 
months* the ants were handled during the eoolest hour® of the day*
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oo-.oaiosi »fcould l & m  4? of 6 

food stwjulr®*»wit8 of bhls iri
a larger proportion ©f tto 
laa. bhl# btao# fterblior twata 
ooald be defrma&nod*

T&BIJS 3Q£TST* Sa®*i».iP5r of Hoauibo -̂ li&h *wl&fi«i4fcl ooXmlos X 0 4 3 M &

3 §*»10 - 35 days 147
2 .S*& 3*45 Had pupa© 213
2 8*4 2*4 Had pitpao §7«
4*tTP 12-27 12-27 S3 dnys XflO*
6 2*4.0 2-22 40
6 2** 24 a»2& 880
§»$ 4-3 4— s 120
T . 1»»1,6 ....__,,,,22.______* JMai »©d frost b*io

iMrins t,I;w wiitt^r of 19&8»»4&* ts»a artificial M@tui ©f bh» flarfe 
^ p m  ( | U  b# IT)# iH of tis# tMMNasid 't3^@ (j?83, to ST)* rani. 3 o; 

bh&rd typo (#20 rnsad 23.) m i *  f M  *m>T±mm food** Baoh ©oloay a 
gi-rsa cm ljf ’m tn tf nstfcil t&M cusbs baroSco fdbornabioa ahdoh urns Indlo&bod 

by atttst&dxMKt itcw&Mxfe about tfat nest by all of tsb̂  a&fca* ^ftw that 
a food m o  g l a m  for It) t-o 300 day* dapesAdlrc oaa boor rapidly bh# ttssbo

♦ Hwry opbo^Ra bo dl© am! ahothor aaay of bh* larva# 
m #  giwa the setoloay bo Juno Isurm© 0©t^4ob# damlogmaxb cm idmt $teod< 
Tf* ©fb@r this lma$0i of %S$ao# X«j»|ga larva* w w  w ® r  aews. or largo
lamm# mr* bolmig aabm by t$*a w&j^mrn9 mm^&mr food at br&od*

In f&Mo 3DCV* tho food aaed first &* lisrtod first* T!m nmibor
©r ***««* f t m  tfcaa t&aa *s#» m i *  p**£s*sb in the nosb uatsii a pupa % «

I# gtvoaa eus l&w* besrfc ittd&o&tloga. of bho dag**© of au&dftan for
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fh&b food# When pupae did not develop, the 1 engfch. of tiaae l a m a  r o w  
present indicates in a degree the effort# aal® by the eoloay to feed 
the larvae* In so» unsuccessful colonies* egg# were present part of 
the tlae# All this information As sumarlsed in TMXm XX7»

Two artificial colonies given only mtar lived 65 ajsd 81 days#
Two colonies wore fed boef troth and two othere liver broth* The sur- 
rival m s  about the ©asiai as that for colonies given only water* Bone 
of these colonies had ®sg© present at any tdaae*

Five eolonies were fed the entire time eesso dilution of sugar a® 
the carbohydrate food* All had eggs present in the neefe and two had 
larvae part of the tine* She nest (#66) fed 8ugaar 26*Aiv©r survived 
over 200 days* Wour other oolenle* sorted on sazm mixture of nug&r 
and a protein -pare later shifted to honey and a protein because large 
l a m ©  did not remain in the nests* II© colony given food cent©'ping 
sugar all or cart of the ti o lived wre than 282 day® or had l a m ®  
spin ©©coons • All had egg© present part of the tAme and 4 had k m #  
for awhile*

Two colonies (#47 send 49) were fed Melesatose 25* part of the tim# 
Beither lived 200 days and only m m  had larvae* Feeding Ifielesahcse W
alone in ©a© case and Pelesatoee 2&-beef la the other make deduction® 
difficult#

Honey was given in two dilutions* four artificial colonic© were 
given Money 80 and a protein the entire tins©* Thro© of them lived o w r  
200 days* Bon# of them had larmc pupate but 3 had larvae present part 
of the time* a colemy (#83) given Honey 60~I**I3#2 part of the time sur­
vived 230 days mad one (#36) given Honey 50-1. * 13 * 2-ysasb survived 330

■n flf
day©* Larvae did A comp let© development in either* Ten colonies received*
mt their carbohydrate food* Honey 60 part of the time ami Honey 26 the 
rest of the time* Bach dilution was fed in ©oi^dnation with mmm protein# 
Three of these colonies fed l a m ®  successfully and had pupae in the nest#
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Two (#520 and 40*1) were ted Honey 50-mcat® and later Honey 05* livtr#
The other (#55) received Honey 25*®®&b® and thee lionoy 60*L*J3U2* lion# 
oi* those colonies had pupae while "being red neats . OT these 10 colo­
nies, 4 survived over 300 days, 5 over 500 days and 1 over 400 days* 

Fourteen colonies received Eoaey 25 and a protein their entire 
life in captivity. OT these, one (#10) never had eggs and died out 
in $8 day®, the protein given was beer, two other colonies (#41 and 
#45) were given beer part ot the tisae* Wrge larme were never found 
in nests fed Honey 25-beef* Sight eolonies received their proteins from 
liver the entire time. Three of them had pupa® and 4 larva© part of the 
time. The pupae were produced in a shorter time than in colonies fed <m 
any other food*

Of the two other colonies that reared young, on® (#55*2) was fed 
Honey S56*ey»ter meal broth 5 jecmbhs and then transferred to Honey 25* 
liver. After the transfer larva® eo*apl&tod development* The other 
(#14) had larvae pupate on Honey 25-'L.E.3*y@&srb» Both colonies lived 
over 500 days.

Of the 44 colonies kept during 1945*44 seven lived saore than 500 days. 
Three of these lived over a year. After being in captivity BOS day*, the 
queen of one colony (#55*2) agAto began to lay egg#* The eggs hatched 
but the l a m ®  did not complete development. This colony was fed Honey
25-liver most of its life*

Of the 8 colonies that had pupa® fom, each was fed some dilution of 
honey all the time. Six were receiving Honey 25*liver when larva© comf* 
pleted development* The other two were receiving liver ext mot or liver 
extract and yeast. This indicator that these two are possible substitutes 
for liver broth. Of the foods tested, Honey 25-liv©r m s  the most satis­
factory for feeding larva® until they ©pun cocoons*
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XXV* Swmmxy of Feeding, Tests with Artificial Colonies during
1045—44

S#»t Date ikiys
Mo* Started hived Efforts to rear young Foods used
A • Ho oarbo hydrate •
11 10-30 S3 — — Water
31 10-30 81 im inm iwrni liater
12 10-30 56 ~ — Beef1 broth
32 10-30 61 — — Beef broth
13
33

11-12
10-30

78
62

— — Liver broth 
_____ lAwr bro-fch

B* Sugar*
43 11-19 92

m 11-12 im

39 11-12 83
36 11-12 222

44 11-25 261

46 11-25 282

52 12—2® 161

€* Melejs&toee*
47 12-4 190 l a m e  17 days Meleaatoee 25

Honey 25-liver
4® 12-13 154 &ggs present 16 days lielesatose 25-beef

Honey 2S—grub broth

Sgge present 5 days 
larvae 7 days

Sggs present 10 days 
k m a  66 days

U m s  43 .days 

L#*rvae 15 days

Eggs preseat 35 days

Sugar 50
Sugar
Sugar

50
50-meat®

Sugar 25-beef
Sugar
Sugar
Honey
Sugar
Honey
SugarHoney
Sugar

25-liver 
2S-L* E • 2-yeast 
25-liver
25-L * E * 2—Toast 
60—L*B*2
26-L.B.2
25-L.B.2
26-yoast 
26-m



f&BLH XX V# Busssmxy of Feed!ng *r©«t© v*ith ArteifieiaX Colonies during
1943-44

Keab L&ite Uaya
ik>* Started Lived Effort® to rear young Food® used
D* Homey SO*
12-1 3-31 SG* Eggs present 12 days i-kmmy 80
S3—X 3-21 198 larva© 28 days Honey 80-pollon 

Honey SO—L* IB* 2
34 10-30 227 Sggs present 22 days Honey SO 

Honey eOnnoat©
40 11-13 344 l a m e  41 days Korney SO 

Honey SO-meat® 
Honey &G-L»B#2

50*1 1-36 227 L a m e  118 days Honey SO—yeast 
Honey SO—L*B*2

£• Hbsey SO or Money 38•
30 3-31 297* Pupa© 01 days from eggs Honey SO-me&te 

Honey 25-liwr
36 11-13 248* Pupae 81 days after first 

eggs
Booty 26—moat® Honey S0-L.E*g

m 11-12 mo %g® present 78 days Honey 26-b©©?
Honey S0-K.B* 3-yeast

39-1 2-21 328 l a m e  70 days Honey SO-oyuter 
Honey 3S-liv©r

45*1 2—31 201 l a m e  78 days Honey SO-JL* E * 2-yeast 
Honey ES-liver

48—1 2-21 180 Pupa© SI days after 
first eggs

Honey SCMae&t© Honey 25-1Ivor
61-1 2-24 844 L a m e  29 day® Honey SO—meat® Honey 25-liver
83 1-26 389 Larvae 22 day© Honey 25—pollen 

Hoaa©y SO—L*B*2
54 3-18 84 l a m e  7 day® Honey SO-meet® 

Honey 25-liver
46-1 2-21 428 k m ®  72 day© Honey S0-m»at® 

Honey 2S-grub 
Honey 25-liver
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XX¥m of teats ■ uith Arfcifie ial
XS43-44

daring

Meet Date
dv»4 Eff orbs to rear ymm Foods used

16
41

42

16

ley 26, 
1.1—26 
11-19

11—19

38-2 2-24

61-1 1-26 

14 11-19

15-1 5-51

11-26

Fupoe 102 clays after 
first eggs
L o m e  70 days

Pupa# 117 days after 
first eggs **

81*

214*

dapa® 20

Papas 47 day© after 
first eggs

Honey 26-beef
Honey 25-11-re r 
Honey 25-beef
Honey 25-beef 
Honey 25—liver
Honey 26-oyster 
Honey 25-Xlwr

Honey 26-liver 
Honey 26—3U*S*2—;

Honey 2©-Xiver

26-liver

10-1 4—31 ec* Larva* 31 days Honey 26—liver
17 6-1 57* larvae 6 days Boaey 26-liver
21 5-16 114* Larvae 30 days oaegr 26-liver
56-1 4—4 132* Pupae 42 days after 

first egg*
Honey 25-XXvor

56 3-16 188 larvae 24' days Honey 26—liver
67-1 6-24 116 Brass present 17 days Honey 26-liver
* tots escaped from the artificial neat*
** After 76 days, part escaped tod all k m «  

change to pupae*
,preared prior to the
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HesupLtg with. Artificial Colonies in 1944-45*
During the winter of 1944-48* 29 artificial nasts of the soooad 

type <md 6 of bh© third typo were fed various food© * The ooXcmloss 
Icopt iii a control room 'where the temperature w  approximately 70 F*
The details of oar© were like Miose ©f th© previous year eaeeeft that* 
when the food was clumped, it was don© in from 40 to 60 days# All th© 
eoXoaales were ©till active whoa Mi© test© imr& t@rmismt©d* fable JCCVX 
$ re ©easts a summary of *teb# imporfcftafc points*

Five colonies wen© fed Honey 28—liver the entire time* On© (41-4) 
reared 9 worker© with the firrfe pupa present 86 days after egg® appeared 
in the nest# The rest had larva© for varying lengths of time*

Three colonies were fed Honey 26-L*E#2-y©ast# -On# (48-4) had 
pupa© la 68 days hut the ©there had larvae only# Another (#88-4) m e  
fed Honey S&-E*E#X-T#Jui©© and raised 3 workers the first larvae spin­
ning up 74 day© after egg© were present*

Boney»A*E*l \ms fed 4 oolooles for the entire him©* <3»@ (#49-4> 
raised more workers than any colony* fs© colonies (’#64-4 and #22-4) had 
large 1 arm© when the teat© were torsslnftted*

TI*e food was changed at least one© for all the rest of Mi© colonies* 
8 of which had at least on© papa formed# -fa© received Honey 28-yeast tor 
GO days and then were changed to Honey 13—E*B*X* On© other (38-4) m s  
changed from Honey 28-liver to Honey 38-WS*X# larval development was 
rapid after these changes* Colony (#36-4) had one pupa while receiving 
Honey 28-yeast hut it disappeared in 2 days* The remining colony (#40-4) 
m s  the only on© that had papa© without being fed honey# It received 
L*B#S.20-liver 80 days and than Snores© 25-L*B*l-¥*Julo©#

Four colonies received Honey 28 and some protein Mi© entire time#
All had larva© but non©- oonplefeed development* Seven colon!©® were fed 
Honey 28 or some sugar with a protein# Sara© received ths sugar first
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and for others th© order was reversed* ill! hut on© v&deh irnd no larvae, 
had larvae for a longer period than any other colonies which wore not 
successful in rearing young* Often large larva© were present in th© 
nests hut -after a day or two disappeared*

Th© remaining § colonies never received any honey* M l  ©xcept on© 
{25~4} had larva© for a ©operatively short time* These colonies rarely 
had large larvae.

In 1©44»4§, nine colonies raised young, eight of which vmrm receiving 
Honey 26 and a protein when larvae ecpleted doimlopraent* The protein 
that gave the test result m s  liver ©getmot at th© rat© of 250 milligrams 
per IOQ ©e. of liquid* Six colonics were receiving liver extract when 
pupa© were fomacd. lloaey 25 proved to be the best source of carbohydrate 
as m s  true th© previous year* This year liver extract was better for 
thm protein pari of the food although liver broth, yeast and yeast Juice 
were satisfactory sometime®*
Discussion of results*

•Since F* exscotoidea has a wide rang© of foods in nature, it is net 
surprising that in artificial neat® they ©an feed larva© until they spin 
0 0coons on more than one food combination* neither is it surprising that 
a ©agar or honey is not a ©snjplet* food alone* tests with a protein 
alone gave negative results* All successful food -were- mixtures of a 
honeydew substitute, a oarbohydra t©, and an insect substitute, & protein* 
Mb m s  anticipated, the food requirements were different for artificial 
colonies that fed larvae successfully titan for mere survival of workers* 

When oossparl&g th© results of survival tests and of artificial 
colonies, the rhythm of this species must be remembered* Si© survival 
tests were conducted with ants taken from the mounds at various times of 
the year while th© artificial colonies were forced Into activity and 
kept that m y  by mwmmr texflperatttres* After six months of this mnafchf 
the ants stopped raising young regardless of th© food* The queen layed



TaBIM XXflm Suamrv of Feeding Tefste vith Artificial Colonies during
1944*4© *

Most Date Oay®Me» Started Sept Efforts to rtar yemag Food usedX«U • fc*VSiA UO« txviiy V
A* Colonies fed Honey 25*1 iwr*
21*4 2-2? 62 Larva© 32 days
39-4 2*1© 74 Harm® 42 days
41-4 11*1? 164 First pupa in 66 days
48—4 11*80 101 Barm# 82 days
66*4 2*20 60 Larva# 42 days
B* Colonies fed Honey 25*1 « E • E-yearst
24*4 2*24 6© Larva® 2© days
46*4 11*18 103 First pupa in 66 days
63*4 12*4 14? Larva® 88 days
0* Colonies fed Honey 28—L* E•1*7 » Juice
66*4 12*8 143 First pupa la 74 days *
0* Colonies fed Honey 26 *L•S • 1
iiB*4 2*22 67 L a m e  3© days
49*4 11*29 162 First pupa in 40 days (Had at least 30 pupae)
64*4 12*4 14? Larva® 77 days
60*4 12*27 124 Larva® 73 days
B* Successful colonies on two or more food®•
■36*4 11*6 17© First pupa in 47 days Honey 2©*liv®r 

Honey 26*L*1.X
30*4 11*1© 166 One pupa In S© days Honey 2©*yeast 

Sue rose 12*liver 
3uofos© 2S*L.E*1

40*4 11*17 164 Two pupa in ©1 days L • P.# 3 « 80*liver 
Sucrose 26—L#B* 1*Y• juice

43*4 11*18 103 On© pupa in 60 days Honey 28*y*ast 
Money 25*L#B.l

60*4 12*2 149 First pupa in 79 days Honey 26-yeast 
Honey 2&*L*E*3L
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TaBLB JDlYX# S-wmmzy of Feeding Yosts with »rfclfl*l*l Colonies during
1944-45

Host Date Bay®
So* started Kept Efforts to- rear young Food, used
F# Other colonies on Honey 28 and various proteins*
32-4 11-17 105 L a m e  ? days Honey 26—L*£#2 

Honey 25—liver
48-4 11-25 156 Larva# SB day® Honey 86-L*3*8 

Honey 25-L * E.1-Y•Ju±em
31-4 12-2 149 Larva© 18 days Honey 26 

Honey 28-liver
61-4 12-27 124 harm© 45 days , lonoy 25—L ,B*X-Y* Juio© 

;to@y 26—h* 1*1
0* 0th©r colonies on Honey 25 or purs sugar and proteins*
83-4 2-22 6? Sggs present 61 day® Sue roe© 12-h* B.1-?* Juie© 

Honey 25-liver
34—4 11-1 161 Larva© 91 days L« B* S • 20-1 iv©r 

Honey 25-1Ivor 
Honey 25—L#E*1

37«*4 11-16 100 Larva© 105 stays Honey 25
■Sun rose 12-11vsr 
Luorose 25—£**£*1

38-4 11-1? 164 Larva© 10? days Honey 28—L*B*2—yeast 
suerose 12-1Ivor 
Sucrose 28—L#B«1

44—4 11-18 183 Larva© 90 days Honey 26
Hueruse 25-L.s.l

47-4 11-20 181 harm© 84 days h* D* S * 20—llwr
Honey 28-1 Ivor 
Dextrose 28—L*l#l

66-4 12-20 131 i5 91 daps Sue rose 12-L* 1 • 1-Y * juice 
Honey 25-L*E*X
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tMMLM XSLYlm Bmmaty of Feeding, leste n&th Artificial Colonies during
1944-46

!©«t Data Days
Bo, Sfc&rfoed . Hept . Efforts to mar young,, , , . Food used
H* Other Colonies rocsi’ring bo honey*
as-4 2-24 66 Sggs present If days W0* S , 20-Xirer 

Sucres© 28-h*B*l
§ N 12-6 143 L a m ®  65 days Sucrose 12-lirer 

hemlcs© 26-L,E*l
60-4 12-22 129 Larvae 76 days Sue rose IE-lit© r 

OKKferes# 2S-L.K,!
12-4 12-27 124 Lamas 36- days Sue roe© 12-liter 

Sucrose 26-L,S.i
63-4 12-28 123 Larvae 33 day® Sucrose IB—L3*l-Y. 

Sucrose .26-L*B*l



m> eggs and In a number of oam&m died* In only otm o.aam did the queem 
resume laying under these « m  conditions • Survival tests gave the 
poorest results in the fall which is the tine that the ants are eater* 
ing hibernation* faults were best in the spring when they are ready 
to feed*

The fact that the food which gave the best results in survival 
tests spoiled most quickly is important* In the survival tests* the 
Spoiled ©xcess was removed * This m s  not possible in th© artificial 
nests * Sodium bens oat©* sodium propionate, calcium propionate and 
eltrio acid were unsuccessful in controlling molds t.nd decay In strengths 
tolerated by the ants* The foods containing honey did not spoil as 
quickly as those containing a pur© sugar*

Of the seven foods upon which artificial colonies lived and fed 
larva© to spinning up all except 2 had survival values between 2650 
and 4560* One of the exceptions -was E mmy §Q-L*E*2 upon which one 
colony m i  successful and which had a survival value of BOBO* The 
other exception was a colony which had larvae spin up on Sucrose 
1&»L*£*X-Y*Juice* The survival value for this food was 1600.

Tnm good survival on the pur© sugars* especially sucrose indicates 
that is spoiling of mixtures containing it can b® controlled and th© 
mine mis and vitamins supplied in correct quantities* It might be pos­
sible as a substitute for honey which 1® so ©osapleac and variable*

Homey 25, which is & dilution having approximately th© same 
total sugar concent rati m as nectar, was th® most satisfactory of the 
dilution® tried. Fifteen colonies had larvae eosaplerte development on 
tills dilution and a protein but 5 others wore successful on Honey 50 
and some protein* Th© lew survival values of foods containing Honey 
50 a® well as fewer successful artificial colonies indicate that it is 
less satisfactory than honey 25*

Three insect meat substitutes were satisfactory when combined 
with iioney 25. Severn artificial colonies had l&rm© complete development
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on Honey 25—liver while 4 were snecesaful on Sonsy 25-L*l»X. In X94B- 
44 liver broth was most satisfactory but the next year only X colony 
did wall on this food-* 9a® colony m o  successful on a oomblttrxtlon of 
liwr extract and yeast juice but sine® laore colonies w r ®  successful 
on 11war ext met alone the yeast juloe is apparently not essential*
Three nest-s had l a m e  complete development when th® liver ext met 
factor was doubled* two of these also recexxed yeast cells* the value 
©f yeast cells is doubtful although one e©lossy bad mi© larva© ceisplehe 
development with yeast cells as th© only source of protein* The sur­
vival value of Honey 25-y®&sb is better than two other foods upon which 
oolonies were successful*

In these studies 26$ honey and liver broth or 200 sdlligm^s of 
liver extract per 100 oo* of liquid contained all essential elements 
for j£# exeeotol&ee to feed larvae until they spun cocoons* Both constit­
uents in these mixtures help supply mine rale and vitamins * The honey 
mainly supplies the carbohydrate though it contains varying amounts of 
protein f ren taeludM pollen grains* The liver or liver extract supplies 
the protein plus minerals and an extremely ©orsplox group of vitamins*
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Introductory discusgion*
Foxconed food 1® used to control some ants tut th® habits of F* 

©xseotoideg with their wide variety of food and the wide distribution 
of the colonies make poisoning difficult* During, the winter of 1943-44 
a smmll nest of ?. ©xeeeioides, formed by ants that escaped from arti- 
ficial nests, was tested* These ants for&ged over the greenhouse but 
the food s u  ly was often limited in spite of Honey 25-liver 'feeing 
placed near the mound oce-asienally. One day an arsoiiite of soda ant 
poison was set out instead of Honey 25—liver# Th® workers fed as 
usual for several hours and then stopped although plenty of th© solution 
remained and no ether fbod m s  offered* The next day sew®m l  hundred 
dead ants were on the mound* The nest was weakened but not killed as 
later when the colony moved they carried away pupae* For two veeks 
after being fed the poisoned food these ante ignored any food from the 
spot used for th© poison* It was six woeks before they would touch a 
sugar-water solution In any spot* The poisoned solution was consistently 
refused, regardless of container or place*

This evidence from a nest that did not have adequate food and 
th# unpromising results from field trials with foods. Indicate that 
poisoned food ie not a possible method of control of _P* exseotoidcs*

Pairs on (3?) tried otasslum cyanide, corrosive sublimab®# 
carbolic acid, kerosene, gasoline, taptimlen* sad carbon disulfide to 
kill JF* eacseeteldes* Garbom disulfide was the only effective one*
Manter (32) used carbon disulfide and the calcium cyanide* About 
one pound of carbon disulfide w  required to kill th®' ants In an 
average sised mound -md the mound had to be cove red for th© poison to 
b® effective* Two ounces of granular calcium cyanide was sufficient
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to fclXX th© B&3S0 si&ed mist and the laound did not haw to be- severed*
In 1941 Johnson smd Friend (30) tsweated S mounds with methyl bnm&de,
360 ~ 630 oo# each} 2 with carbon disulfides and 1 with 1 pound 4£* 
rotenono sprend dm a band a round th.® has© ©f the nest* In these ©assert— 
meats nchhyX bromide was more effective than ©arhcn disulfide and 
rotenono showed promise*

?he aim in er»osing a method or material for control is to find 
th© most effective, safest, cheapest and uQ&t easily applied iUatcrial*
Of the mate rials that have toon used* carbon disulfide lias been saost 
#uee©ssful* It is ii^«u;imblo, poisonous to man and lujdml# in confined 
spaces, volt&Xlses slowly at low tsespemturas and require*© a large dose 
to be effective • O&leiusi eyanido doe© not zetgulre eueh a largo doe© to 
be effective but is a violent poison and work* best at fairly high tempera­
ture** kethyl brnsiide, as Johnson ami friend used it, w  effective* 
f sjradlehl ©robenson® is not olsonous to mn. Is easy to handle and 
Xothel to many insects* The ehealc&X LOT is easy to handle, and not 
very poisonous to ma* During' 1944-46, tests with methyl brodLde, para*
die hi onefcexusese and D M  v»r© conducted,
Tests tilth methyl brqadde*

luring the i m r  of 1644 and the spring of 1948* 31 mounds of P* 
©atseot aides -mm treated with methyl bromide* The methyl bromide in 1 
poimd tins was a.-plied through a graduated truck applicator* The ap­
plicate a not si© was planed in a tube inserted 6 to 18 Inches, in 'Si© 
mound obliquely toward th© ©enter* Hi© amount of the chemical was 
varied according to th© else of the neat:, Tvs© medium else but astlve 
nests were treated first* One received 80 ee* luad the other 100 sc. of 
nebhyi bromide* me day© lat^r hundreds of oxxfes were moving about on 
th© outside of the mound* They were not repairing the ammd or carrying 
on any usual activity* A wo-k later th© base >:jrid lower half of the 
mound® were covered with dead ants • There has been no further activity
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la these mounds*
Later 28 mounds located la and on the edge of a grassy clearing 

on a hill la a woods were treated• Table jQCYXI gives a a m m r y  of the 
si*© and condition of the mounds* the amount of poison and the effect 
of the poison.* The condition of th# mound Is given since even large 
nests were killed by one application if the mound m a  well shaped and 
unbroken by injury such as animal tracks# The tube and ap 1 ice/tor 
nozzle were easier to insert into these mounds which helped give better 
results* the mounds with steep sides are kept so by the large number 
of ants in them* Killing such large mounds with 100 oe* shows that 
that amount of the poison is ample. Low mounds are usually inhabited 
by smaller numbers of ante* The survival of some of these nests points 
to th© escape of the gas before it had killed the inhabitants*

One month after treatment, 12 nests were active* Eleven of these 
had low or broken mounds* 'She other was a mound (#20) three times as 
long a® wide with a steep almost separate cone at on© end* Only one end 
m s  treated in order to determine whether the gas would penetrate to the 
separate cone* Failure to eradicate all the ants indicates that the 
mound structure was discontinuous* Treatment the 18.1 owing spring of the 
nearly separate part killed th© ants in it but a few ants survived in 
between*

52$ of the 23 nests treated showed no activity one month after 
treatment* but 8 wry old mounds resumed activity* 0rm new mound was 
being formed by ants which were moving from a treated nest* Probably 
th© old reopened nests were efforts of escaped ants to reestablish 
tiOias®lv®s •

The next spring, ©even months after treatment, 60$ of th© treated 
nests were dead and 3 of th© reopened old nests had not survived* Two 

new ..ests were found, one of which was being mad© by ants from a large 
partly killed nest (#£)#
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TABLE x m i .  Snssmary of Test® Doing Methyl Broiaide.
A. Larg® mmm&M  _______
Hound Condition 
So* of isound

Amomit 
in o«*

Activity after 
1 mo* 7 Im•

Retreabsfteat
An&ounb

Activity
aftev
1 m *

3 Old-broken SO slight Slight
& UoTmoX 100 Inactive Moderate SOoo* Inactive
6 Oil-broken SO Inactive Bead
7 Old-broken so Moderate normal

$ Broken 70 Moderate Borsaal
c Perfect 100 Inactive Dead
xo Perfect 100 Inactive Dead
13 lorss&X 100 Inactive Dead
20 y ypue 1 70 Moderate Moderate SOce* Slight
21 Hom&X 100 Moderate slight
2 2 Perfect 100 liar ebive Dead
a@ Old-low SO Inactive Dead
it Medium sisod H)\mde«
i Low-broken SO­ Dead
2 Low-l rokan SO Slight Slight

12 Old-low so Moderate .Dead
IS Broken 80 Moderate lenaal IBOee. slight
17 bonaa! SO Inactive Dead
18 Soiml so Inactive Slight 2&oo. alight
23 Broken so Slight Bormal SOoo* Slight
m BoxmX SO Inactive Dead
m Old-lovr - Moderate Moderate
27 Old—low - Moderate Slight
28 Old-low - Moderate Dead
32 Old-low - Moderate Sonaal SOoo. Dead
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JQtflt# Qmmmrf of Tuts Leiag Methyl Broiaide*
*** WM4

le*.

wk**.x *s ass «?■**. jsww*
Co&ditlo&
of ĵ 0USl4

Almxat
la oe*

Aotl/vltgr after
1 me# ... . ? Me*

l^otroateomt
Aaao\x&&

after 
1 1*0*

4 HoMkl SO IneetiTo
11 Lew~fcroke» m Hojuml Bead
14 y m m Bormal .Bead
14 Low as Xosotdoe Band
IS Low m Imotivo Moderate 2$«e* dllgfcfc
28 oid-low «0 .nod® rat# Joed
30 Old-lanr - Moderate Bead
41 How - WmmmX Barml BSec* Inactive
3S Hew ilodemte 25ec. Slight
44 iiow^doublo Moderate SQee* Xia&ative
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Of the 10 nests active in th© spring 6 -were retreated as shown in 
Table XXTEZ* Four of the nests that bees®# active alter the first appli- 
cation had been sad® were treated* One month later four of these nests 
appeared dead-* The rest showed some activity* Two new mounds were being 
developed In new places and two mounds that had shewn n© activity earlier 
in the spring showed slight activity*

These tests show that methyl bromide is an effective fumigant for 
P* exsootoidoa nest® when properly applied* fith well shaped mounds# 80 
to 100 oo* applied in one spot through an efficient applicator should be 
enough* In low or broken monads smile? amounts applied in 3 to 3 places 
would be better* A total dose of 100 oe* should fee ample * lihea control 
la a lira!ted area is dcsirod, care should bo taken to treat all nests*
This includes very old apparently unused mounds as well as all sites of 
active mounds*
Tests with .pam&lchlorohengen© *

Daring the sumacr of 1944 paradichl©robensen© crystals were placed 
in one or more holes in each of 8 mounds of various sloes* The hole was 
made with a trowel# the crystals poured in and the hoi# filled and pres­
sed down quickly* Table XXVXXX shows how much m s  used in each mound 
as well as the sis® and condition of the nest and the results* All ©accept 
Z nests showed some damage a month after treatment* One long low nest in 
a shaded situation (P9) m s  killed by the application of 1 pound of pam- 
d&s&ilorpbesaMoo which bad been placed by h&ndfuXls in holes well 
distributed over the mound* This wr*.s the only instance of success with 
this chemical* It was the only nest treated with more than J pound of 
th© chemical*

The following spring S of the treated neats showed normal activity* 
Two were moderately active and one nest was weak; the weak colony may 
have been the result of other factors than the poison*
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In the spring of 194© three of those nests wro retreated ana two 
others treated for the first time* After a we sic, the mounds war© not 
being used much where the ehenieal had been placed tut there ms plenty 
of activity on and about the mounds* Ho deed ants war©- seen, A month 
after treatsamt, no difference could he seen between treated and untreated 
neats*

leradlehlorobomsene is not an of.fect.ire poison to use with IP* 
exawboidsg when placed in the mound in one or more spots in ono~fourfch 
and one~half pound amounts* vlth mounds of sisall and moderate slse, a 
pound of the poison might he effective* If used when soil temperatures 
were high* 
tests, with t m +

Test® were isade with 00$ BBT is pyrophyllits snd a few strengths 
of BBT amision* The emulsion « s  made by dissolving 20 parts of W f  in 
dO parts of xylol end emlaifying with 20 parte of triton* This 
was diluted to the percent of DBT desired*

On May 3, 1944, 4 mounds were dusted with. 00$ I5PT in pyrephyllite*
A etxaeaary of conditions and results is given In table X&1X* Two weelcs 
after tre&tfciewt, activity of these nests mi® not greatly changed* One 
mmmd (BIO) m s  dusted a second time but activity of the nest rarj&iaed 
noxml* The others were sprayed with 0$ DDT in August* The next spring 
all were inactive*

On Bay 3 the &mm year, 4 mounds were sprayed with ,002$ DOT 
emulsion* Two weeks le.tor the nest® wore all active* Three were re** 
treated with *002$ DDT* The rest of the susaraer these nests shewed 
activity but the mounds were net repaired or kept free of growing plants*
The feliciting spring, one (1)1} showed seme activity* The other two appeared 
degd*

In April, 1943, 9 ncstc were sprayed* (Table ICCX)* 3 of- i&iesm were 
sprayed heavily with *004$ BDT emulsion* 5 of these (?H6, 017, PIS) were



Xmi vmm/dm Xn & gmssfieXd# a week after tfwbs*<«ibj, dead assbss w »  

present m  tii# »uad but some of the ants m m  a till earryiitg on the 
usual aotivxtiiee of the nest* i*he other two attts showed no reduction 
in aetiviby* the saw day, four stouads wore sprayed with #003*4 1SJT# 
bead ants wars not found on these raouaads and mi%#r one msmth no redue* 
tion in setlYlty was apparent*

Ihese tests show that DOT as a dust is inei'feetite -for F. exgeetoides* 
In the o«SLt®taa meed seme ants wore killed by *004jl DDT* hhon a *0Q2«& 
spray m s  used, no $»ftt shsmgs could be soon. 2n oases where two &p— 
plication* of this strength wars md*» aiaeXl nssts vie re killed# 
ipmy after 3Q?£ dust killed 5 nest®* DDT SBulsioti sheas prtradee ms. a 
poison for X* ogcseeteldee* It has the advantage of not bolus rery 
poisonous to taan and Is not dependent on betqperaturs for vol&glliaation* 

iAbUs .SIX* 5uncmry of 1944 Tests baing ££Xf*
i'soand
Mo,

iAOUnd
sis*

Bbrength 
BPf used

Activity 
after 1 Mo*

bate &©~
treated

strength DDT used
Asbivity 
in 6 Mo *

m o Largs 20^ Dust formal 7-6 20# Duet t e a l
m i I3#dltn» 20fS Dust llomml B-as 0  Spmy Xmctiw
m s Medina SGX Dust Ho derate 0—3II 8# Spray imaotive
012 Small 80# Dust Moderate 8-28 2# Spray Imcrfeiw
M Medlum ♦002# % m y Borsml
m Medium •OOSSd %>my Moderate 5-26 *002# Spumy XBftetlee
D2 %mll •002# Sony Moderate 6-2S •002# Spray InaotiTe
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t%der natural eor^itbaa, F* oagectoldftg arc active from ho nil be 
October# Oaring this tin© m m  colonies an® established by sv̂ Jsakag* 
u&aged smlos and females develop* and large of ymmg workers
are raised# Food 1© its® hca&sydetr obtained from hoaaeydm/ prodaciisg 
insects found on the trees and the soft? parts of insects picked up on 
the ground# Boos.ua® part of their food is obtained upon. br*eo# end 
because wanafcli, obtained bp* exposure of the mound to sunlight is ao©#e«* 
sary* the wmm&M an© found near tro^s but not in dsns© forests*

The seasonal rhyblm  of these ants is correlated with soil tos^ra** 
turns# Tfm ants move tomtd vmrm>T parts, dovm In tbo soil to hibernate 
in the fall and up to the surfs© ® in the spring#

0rouos of F* mseebeddes wort»rs with 1 or B queens oan bo placed 
In artificial nests of the Field© %pe rmd when the temperature, moisture 
»nd food are eorr'eot, e&ps will be laid, hatch, l & m e  bo fed until they 
spin tan, end nupao ewt®© as c&Xlem* For best results, the artificial 
neste should bo started in t;©v# or Doe* ‘bon hold at a -,*t.-roogiiaal̂oly ?QF## 
suoh group© of F* e^eotoi&eg will break hibernation in about 4 weeks* 
activities appmadsaatlns those of colonies in nature during boy aad <&me 
will be carried on for 0 months# In artificial nests, tea^emtures above 
75 F* are detrimental while normal actiwitieo arc not carried mi at 
tomeratures below 60 *̂

In artificial nest® held at approsciarvbely 70 F*, eggs require an 
average of 19 #4 days to hnbeh, larvae complete development in an average 
of 37*1 days and pupae need an average of >&*! day® before callows emerge« 
fwo weeks arc required for the callow® to darken tafco aoiml vroitors*.

Ibh lav* Ir;!i:dditp s::id no food or water, i-rcst j?# o^ootoidas workers 
die In 48 hours* Tilth high humidity taany can survive for S to 7 days#



m

lilgh isnmidihy In afteessary for artificial nest® ho oontimio m m m l  
activities* 3iwa water alone, artificial nests jasy survive 2 months# 
i^ter is asetssasy warn -wham liquid food is giitsi

In loading artificial colonies of £• cBE&eotoldes, liquid food ie 
mors satisfactory than solids* Artificial ooloaios given a protein only 
survived Z months* Colonies fed only diluted homey survived longer but 
larva® never eozanlehed develefmm®&+ All successful foods, vtmvm mixtures 
of a carbohydrate and a protein* Twenty-five percent honey m s  the most 
satisfactory dilution* The honey supplies the o& rbohydrat© and sons of 
tbs it&nerals sad vitfosdns sine© similar strengths of the pure sugar® do 
mot enable larva® to eooaplet# development* U w r  troth or '@@0 milligram* 
of liver extract nor IOO 0 0 * of liquid -satisfactorily supply the rest of 
th© mine ml® and vitamins as veil as th® proteins •

& In®® P* asaeetoi&et- has toon mh&m to be of oommwXm te>crtume# 
because it injurs young trees in tlse north and annoys w  in th® south 
control becomes necessary* Because th© food used is varied and this 
species is die® rininH tdjŝ , no isonod "bait mas unsatlsfaeb© ry as a method 
of ext® misatdon. Fumigation vdth cos-fourth and rnm«*h®X£ pounds ©f 
p&radlel&aiftbensene m s  unsuco®# «£«1 • hOf as a dost mis Ineffective 
tut as a snmy mas prcssleimg# Regulated according to sis© and properly 
applied, 28 to IOO ®e.« of methyl broEild® per motaod was effective* In 
attempting control in a limited area, inaotixm m  mil as all active 
mounds should ha treated at erne time to reduce roinhabltation hy foraging 
and. escaped ants*
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