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Museum of National History (CIDA), André Francoeur, and the William F.
Barr Entomological Museum, University of Idaho (UICM).

RESULTS

The mandibular glands of this undescribed species contain chiefly
3-octanone, with less of 3-octanol and traces of other related alcohols and
ketones (Figure 1). The mean amount of each substance and the mean percent
that each substance represents of the total, plus their sample standard deviations
are given in Table 1. As found elsewhere, the amounts in the gland vary widely,
but the composition remains within a fairly narrow band of values.

The Dufour gland contained very little linear hydrocarbons but was dom-
inated by a large amount of (Z,E)-a-bishomofamesene (Figure 2). The amounts
and percentages of the major components are given in Table 2.

The presence of EDMP was evident in the chromatogram obtained from
the poison apparatus (Figure 2). The amount was similar to that found in M.
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FiG. 2. Gas chromatogram of the poison apparatus of a single worker of Myrmica sp.
(undescribed). Peak numbers refer to compounds listed in Table 2; X is isopropyl my-
ristate, a contaminant.
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TABLE 2. AMOUNTS OF 3-ETHYL-2,5-DIMETHYLPYRAZINE (EDMP) 1N PoISON
RESERVOIR AND AMOUNTS AND PERCENTAGES OF VARIOUS SUBSTANCES FOUND IN
Durour GLAND OF WORKERS OF UNDESCRIBED SPECIES OF Myrmica FRom IDAHO"

Amount Percentage
Compound (ng/ant + SD) (% + SD)
1 EDMP (from poison gland)” 49+ 54
2 (Z,E)-a-Farnesene 55+ 6.2 3.1 +£50
3 Pentadecane 104 + 14.8 1.9 +2.8
4 Homofamesene isomer | 6.0+ 11.8 0.5 +0.3
5 (Z,E)-a-Homofarnesene 60.6 + 100 74 +3.6
6 Homofamesene isomer 2 133+ 245 1.2 + 04
7 Bishomofarmnesene isomer | 234+ 478 2.0+ 1.0
8 (Z,E)-cc-Bishomofarnesene 514 4+ 633 67.4 + 7.6
9 Bishomofamesene isomer 2 14+ 23 02 +03
10 Heptadecene 63+ 6.8 1.2+1.0
11 Heptadecane 297 + 66.7 55+ 14
12 Trishomofarnesene isomer 1 30.4 + 61.5 23413
13 Trishomofamesene 2 67.8 + 121 6.0+ 29
14 Nonadecane 11.6 £+ 14.5 1.4 + 0.7
Total 780

“Results are the means (with sample standard deviations) of 10 determinations on individual work-
ers.

"The whole poison apparatus was used, consisting of poison glands, poison reservoir, and Dufour
gland. The protein venom of the poison reservoir is not seen in the chromatogram, and the EDMP
is the only substance not coming from the Dufour gland.

rubra (Evershed et al., 1981). All control experiments gave zero median values.
and all test results were significantly different (P < 0.001) from controls using
the Mann-Whitney-Wilcoxon test (Siegel and Castellan, 1988). The results of
the activity tests are shown in Table 3.

DISCUSSION

The results obtained here are conveniently compared with those recently
obtained for M. gallieni and M. specioides, collected in Switzerland (Jackson
et al., 1989) and examined under almost identical conditions. The mandibular
gland contents of Myrmica sp. are superficially very similar to that of M. gal-
lieni, with octanone and octanol comprising over 80% of the total contents, but
there are minor differences, such as the absence of undecanone and undecanol
in M. gallieni. The size of the gland is somewhat larger here (1.8 pg secretion)
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TABLE 3. RESULTS OF TRAIL-FOLLOWING TESTS ACCORDING TO METHOD OF PASTEELS
AND VERHAEGHE (1974) oN CIRcULAR TRAIL (RADIUS 5 ¢cm)*

Species
Myrmica sp.
Source of material for tests M. rubra (undescribed)
Myrmica sp. (undescribed), 7 4
1 gaster extracted in 100 pul hexane
Myrmica rubra, 1 gaster extracted in 100 7 4
pl hexane
EDMP
1 ng in 100 ! hexane 2 3
7 ng in 100 pl hexane b 6

“Results are expressed as the median number of 1-cm arcs on the circumference followed on the
trail by 30 worker ants. Hexane controls in the same test gave 0 cm.
"Not tested.

than in either M. gallieni (1.3 pg) or M. specioides (1.1 pg). The unknown
compounds are trace substances from the head. They have been recognized in
other chromatograms where large amounts of insect tissue have been injected.
The sample standard deviations of amount are very large because the quantity
of substance in an individual gland varies widely; for example, there was 3.0
pg of 3-octanone in the largest gland, and 0.2 pg in the smallest.

The Dufour gland is rather distinct from the European species in having
bishomofarnesene representing 70% of the total contents. It also is unusual in
having small amounts of other isomers of homofarnesene, bishomofarnesene,
and trishomofarnesene. If these have been present in other species, the amounts
have been too small to detect. Comparatively, the Dufour gland is smaller in
this species (contains 0.8 pg) compared to M. rubra, M. gallieni (1.8 pg), or
M. specioides (0.9 pg). Large variations in the amount per gland were again
observed.

The quantity of EDMP found in the poison glands (4.9 ng) is comparable
with what has been found in other Myrmica species, and the trail tests (Table
3) show that the trail-following ability of this species is similar to, or slightly
less than, that of M. rubra. Moreover, M. rubra readily followed artificial trails
made with extracts of the gaster of this species and vice versa. It can be seen
from Table 3 that the activity of a single gland and the equivalent amount of
pure EDMP are comparable.

Myrmica sp. clearly fits into the pattern of trail pheromone and exocrine
secretions of its geographically distant cousins from Europe.
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