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APPENDIX A

Patterns of artificial nest site colonization and colony movement by the

invasive European fire ant (Myrmica rubra) in Acadia National Park

METHODS

In order to assess seasonal patterns of colonization, colony movement and local
spread in the invasive ant M. rubra, artificial nesting substrates were set out in three
areas of infestation in Acadia National Park (Sand Beach House, Visitors’ Center,
and Old Farm Road) during the first week of June, 2002. These substrates were
monitored every two weeks during seasonal ant activity through 2004. One similar
site (Sieur du Mont) without M. rubra was selected for comparison with the native
ant community. Ten patio stones (five 20 X 40 X 2.6 cm and five 30 X 30 X 2.6 cm)
were paired with 40 X 40 X 1.5 cm plywood boards and placed randomly in each
site, encompassing a variety of microhabitat conditions (soil type and moisture,
average insolation, surrounding vegetation, etc.). Boards and slates were placed as
flush with the soil surface as possible, and boards were weighted with a large stone.
Biweekly monitoring included briefly lifting the stone or board to check for the
presence/absence of a nest. Queens, males and gynes were counted when present,
and the number of workers, larvae and pupae were estimated to the nearest fifty.
Several workers were collected and identified in the laboratory when positive species

identification in the field was not possible.
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Figure A.1 — Artificial nest site colonization, 2002 and 2003 Stones and boards
sampled for nest presence/absence in three sites of M. rubra infestation from 7 June
through 25 October 2002, and from 27 April through 25 October 2003. Standard
errors represent one standard error of the mean.
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Figure A.2 — Frequency distribution of the number of times artificial nesting substrates were occupied by M. rubra
colonies — 2002 and 2003. M rubra colonies moved often, and substrates were often recolonized within the same season.
“Times occupied” refers to the number of uninterrupted periods of occupation by an M. rubra colonization in a single season.

Error bars are one standard error of the mean.
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APPENDIX B

Mapping the boundaries of a local infestation / estimates of site

expansion — 2002 to 2003

METHODS

The boundaries of local M. rubra infestations in Maine are often well defined,
and overlap with the native ant community is minimal. To assess the level of this
overlap and to map the full boundaries of a local patch, extensive trapping within a
single site in Acadia National Park (Bear Brook Pond) over six days was performed.
Several different baits inside of 25 cc polypropylene vials including 50% (v/v) sugar
syrup, tuna fish, tuna fish with grape jelly, and Pecan Sandies™ were employed to
attract the greatest possible diversity of foraging ants, and sampling times were
varied throughout the day from dawn until dusk. Figure B.1 shows a schematic of
the boundaries of the infestation as determined by this sampling. Painted stakes
were set out to physically mark the approximate line corresponding to the outermost
edge of M. rubra recruitment. In addition, an exhaustive survey of nest sites within a
2 X 15 m swath of the forest floor along the southern edge of the Bear Brook Pond
infestation revealed very low overlap with the native ant community (Figure B.2).
Five additional 2 X 15 m plots were situated so as to encompass the boundary area
between M. rubra and the native ant community and were sampled by placing sugar-
baited vials at Im intervals on both 20 and 28 August 2002, and then sampling for

all ants after two hours. Native ants were collected and identified to genus. On 19
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and 23 August 2003, all six blocks were sampled again (using the same protocol),
extending the transects where necessary. The relative change in position of the last
trap containing >1 M. rubra forager over the two years was then calculated. Over
the six transects, there was a mean increase of 2.1+1.1 meters by M. rubra, and
though there was some variation across transects, 5 of the 6 reflected a gain of
territory. Such a slight change over the course of a year is difficult to interpret given
annual variability in site quality and daily changes in foraging force and the direction
of foraging. Further sampling over multiple sites and seasons is needed in order to

better estimate local spread.

149



0S1

Figure B.1 - Map of a single M. rubra infestation — Bear Brook Pond, Acadia National Park - 2002-03 Blocks represent
areas of repeated sampling to test for expansion or contraction of the local infestation or patch
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APPENDIX C

Potential impact of M. rubra on nest foundation and dispersal of a

common native ant

METHODS

At 7:30 pm on 22 June 2002, I happened upon the tail end of a mating flight of
the large carpenter ant, Camponotus noveboracensis. Prior sampling had shown that
on the south side of the busy roadside where many of the queens were alighting (Rt.
233 in Acadia National Park), M. rubra was at high density, while on the other side
of the street, they were virtually absent. To capture relative ant aggression towards
the potential foundress queens, I ran a paired 200-meter transect on the side of the
road and exhaustively counted all of the C. novaboracensis individuals that were
either traveling on the ground unmolested or were attacked and swarmed by ants (by
natives on north side transects, M. rubra the south). A proportion of the dead
foundress queens may have been hit by passing traffic, but M. rubra was also seen
actively preying on otherwise healthy individuals, attacking them in large numbers.
Though the mating flight was tapering off and many queens had already found a
place to hide, Figure B.1 shows the potential relative impact of M. rubra on such a

localized event relative to predation by native ants.
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Figure C.1 — Attack frequency by M. rubra and native ants on gynes of
Camponotus spp. during its mating and dispersal flight ”Swarmed” refers to the
condition of direct attack or feeding by 10 to more than 200 M. rubra foragers
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APPENDIX D

Distribution and abundance of M. rubra in Acadia National Park, 2002

METHODS

During the summer of 2002, extensive sampling was performed in 29 sites in
Acadia National Park. Sites were selected in advance on a map with the intent of
varying the habitat type to be sampled, within the range of what is present on Mt.
Desert Island. Each site was sampled with twenty 25 cc polypropylene vials, baited
with a 2 X 2 cm square of 3-ply sterile gauze dipped in a 50% (v/v) sugar solution.
Sampling was performed at three sites between the hours of 3 pm and 5 pm roughly
every two weeks from 21 May 2002 to 13 September 2002. Traps were deployed by
laying them out randomly in various microhabitats, taking care to set the vials flush
with the soil or vegetation surface. After two hours, all M. rubra foragers were
counted and released and native foragers were collected for later identification. The
overall habitat of the site was noted and temperature and humidity data logged. For
each trap, the three nearest, dominant understory and overstory plants were also
noted and identified in the field to the level of genus or family.

The level of the M. rubra infestation was determined by the number of traps
containing M. rubra (0 traps = No M. rubra; 1-5 traps = low density; 6-20 traps =

high density).
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Figure D.1 — Mean abundance of native and M. rubra foragers by level of
infestation in 29 locations in Acadia National Park, Maine — 2002 Standard
errors are one standard error of the mean.
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Figure D.2 - Percent of sugar traps containing native ants by level of M. rubra
infestation Twenty-nine sites were sampled. Sites where M. rubra foragers were
found in <5 (of 20) traps were considered low density, those where M. rubra was
contained in 5 or more traps were considered as high density sites. Error bars are
one standard error of the mean.
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