
C
onclusion

Together the Y-m
aze and quadrat activity count m

ethods 
allow

 us to understand native harvester ant behavior on 
both the individual and colony scale:
●

Y-m
aze results suggest that individual harvester ants 

are not avoiding A
rgentine ant trails despite num

erous 
raid events

●
Q

uadrat 
activity 

count 
results 

indicate 
colony-level 

directional 
preferences 

w
hich 

m
ay 

correlate 
w

ith 
A

rgentine ant presence

W
hile 

these 
m

ethods 
did 

not 
reveal 

a 
response 

to 
invasion, native harvester m

ay be resisting displacem
ent 

in other w
ays. Future w

ork m
ay focus on:

●
Individual harvester ant response to other olfactory or 
visual A

rgentine ant cues
●

C
olony rem

odeling behaviors after A
rgentine ant raids
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Introduction

R
esearch Q

uestion

Surveying the Field Station

H
arvester ants (P. californicus) are a keystone species in 

grassland 
ecosystem

s 
[1]. 

H
ow

ever, 
invasion 

by 
the 

A
rgentine ant (L. hum

ile) has displaced harvester ant 
com

m
unities across C

alifornia [2]. P
rior research suggests 

that A
rgentine ants do not displace native harvester ants 

through 
com

petition 
for 

food 
resources, 

but 
instead 

through colony raids targeted at harvester ant brood [3]. 
To understand how

 harvester ants are responding to 
invasive pressures, w

e designed and tested experim
ental 

m
ethods that capture potential changes to harvester ant 

foraging behavior at both the individual and colony level.

H
ow

 do native harvester ants adjust their 
foraging behavior in the presence of 

invasive A
rgentine ants?

O
ur research took place in the R

obert J. B
ernard Field 

S
tation (S

an B
ernardino C

o., 34°06' N
, 117°42' W

). 

W
e identified 71 harvester ant 

colonies in the southern part of 
the field station. To identify other 
ant 

species 
present 

near 
the 

colonies, w
e 3D

 printed ram
p 

traps inspired by previous w
ork 

[4] and deployed them
 for 48 

hours at  colonies indicated by 
stars on the m

ap above.

In total, w
e identified 5 other species of ants. A

rgentine ant 
presence could be divided into roughly 3 categories: low

 
(<5), m

edium
 (5<50), and high (50+).

Scented Y-m
aze M

ethod
A

utom
atically Q

uantifying A
nt 

A
ctivity

The goal of this project is to quantity ant activity and its 
direction
●

M
anually 

counting 
quadrat 

activity 
is 

very 
labor-intensive

●
To m

easure activity across the w
hole day, w

e film
ed ant 

colonies on an autom
ated schedule

●
For this sum

m
er, w

e decided to w
ork on the detection 

step of ant tracking
Film

ing
●

W
e placed a G

oP
ro cam

era directly over a nest w
hich 

film
ed 5 m

inutes every hour from
 8A

M
 to 6P

M
●

These videos w
ere then used to create 250 annotated 

fram
es from

 tw
o different nests

●
The fram

es w
ere then used to train P

ytorch’s Faster 
R

C
N

N
 m

odel

O
utcom

e
●

For the tw
o colonies w

e achieved a 75%
 accuracy of 

correctly identifying ants in a fram
e

●
In the future w

e hope to add m
ore nests and lighting 

variations into the dataset to m
ake the m

odel m
ore 

applicable to other nests

A
nnotated Fram

e of Foothill C
olony at a 80%

 
threshold

To see if individual harvester ants change their behavior in 
response to A

rgentine ant presence, w
e exposed foraging 

harvester ants to A
rgentine ant trailing pherom

ones.

●
R

edirected natural trail of 
A

rgentine ants w
ith sugar 

w
ater bait

●
C

ollected pherom
ones on 

filter paper placed under 
new

 trail
●

W
aited 

for 
strong 

trail 
(>25 ants/m

in) lasting at 
least 15 m

inutes
●

Transferred filter paper to 
y-m

aze apparatus

●
Trained harvester ants to 
enter y-m

aze using bait 
stations filled w

ith pecan 
sandy cookies

●
R

eplaced 
bait 

stations 
w

ith y-m
azes containing 

one 
scented 

and 
one 

unscented arm
●

A
llow

ed single harvester 
ant to enter and observed 
direction turned at fork 

Q
uadrat A

ctivity C
ount M

ethod
To m

easure potential changes in colony behavior after 
exposure 

to A
rgentine 

ants, 
w

e 
developed 

a 
quadrat 

counting m
ethod:

●
P

laced circular acrylic fram
e 

w
ith radius of 15 cm

 w
ith 

center at colony entrance
●

W
aited 5 m

inutes
●

C
ounted harvester ants that 

entered 
and 

exited 
each 

ordinal direction of quadrat 
for 5 m

inutes
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Scented Y-m
aze R

esults

C
ollection

Testing

W
e ran the experim

ent on 41 ants across 5 colonies. 
●

N
o preference indicates lack of response to A

rgentine 
ant trails w

hile foraging
●

R
esults consistent across colonies

Q
uadrat A

ctivity C
ount R

esults
W

e conducted quadrat activity counts 17 tim
es at C

olony 
#7 and 15 tim

es at C
olony #18.

●
M

orning activity higher than afternoon activity (p=0.019)
●

U
nique direction preferences, e.g. C

olony #7 prefers 
S

W
 w

hile C
olony #18 avoids it (p=0.011)

Y-M
aze

Q
uadrat C

ount

R
am

p Trap

N
one


