






338 JACKSON ET AL.

These substances also were used for comparison of retention times and mass
spectra in identification of the various substances. Famesenes were identified
by comparison with retention times and mass spectra of those identified in other
Myrmica species (cr., Allygalle and Morgan, 1982).

The method of Pasteels and Verhaegc (1974), using circular trails, was
used for detennination of the activity of the trail pheromone and for cross­
activity testing between Myrmica rubra and Myrmica sp. Solutions of extracts
were prepared in hexane (100 10'1) applied to the circumference of a circle (r =

5 em) drawn on paper, with I-em arcs marked off on the circumference, and
after allowing 2 min for the hexane to evaporate, the paper was presented to
foraging workers. The number of I-em arcs for which each worker followed
the circular trail before deviating from it were recorded. The median value of
30 such observations was calculated for each test. Hexane solvent alone was
used for control tests. Synthetic 3-ethyl-2,5-dimethylpymzine was tested simi­
larly.

Voucher specimens are deposited in the collection of College of Idaho

TABLE I. AMOUNTS ANa PERCENTAGES OF VARlOUS SUBSTANCES FOUND IN

MANDIBULAR GLANDS OF WORKERS OF UNDESCRIBED SPECIES OF

Myrmica FROM IDAHO~

Amount ± SO Percentage
Compound (nglant) (% ± SO)

, 3-Heptanone 35± 23 1.9 ± 0.4
2 3-Heptanol 39± 43 1.8 ± 0.7
3 Unknown ,± 2 ,
4 3-Oclanone 1186 ± 788 65.0 ± 11.0
5 3-Oclanol 456 ± 322 25.6 ± 10.4
6 6-Mclhyl-3-octanonc 33± 19 1.8 ± 0.7
7 6-Mclhyl-3-octanol 8 ± 5 0.5 ± 02
8 3-Nonanone 32± 24 1.7 ± 0.4
9 3-Nonanol 5 ± 3 0.3 ± 0.2

'0 Unknown I± 1 ,
II 3-Dc<:anone 20 ± 12 1.2 ± 0.4
12 3-Decanol 3 ± 2 0.2 ±
13 Unknown I± 1 0.1 ±
14 3-Undecanone 1 0.\ ±
15 3-Undecanol ,± 1

Total 1820

• Resulls are the means (with sample standard deviations) of analysis of 10 individuals.
bt = less than 0.1%.
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Museum of National History (CIDA), Andre 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 I). The mean amount of each substance and the mean percent
that each substance represents of the tOlal, plus their sample standard deviations
are given in Table I. 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 arc 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 MyrmictJ 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-D1METHYLPYRAZINE (EDMP) IN POISON

RESERVOIR AND AMOUNTS AND PERCENTAGES OF VARIOUS SUBSTANCES FOUND IN

DUFOUR GLAND OF WORKERS OF UNDESCRIBED SPECIES OF Myrmica FROM lOAHO
Q

1
2
3
4
5
6
7
8
9

10
11
12

13
14

Compound

EDMP (from poison gland)~

(Z,E)-a-Famesene
Pentadecane
Homofamesene isomer 1
(Z,E}-a-Homofamesene
Homofamesene isomer 2
Bishomofamescne isomer 1
(Z,EJ-a- Bishomofamesene
Bishomofamescne isomer 2
Hepladecene
Hepr.adecanc
Trishomofamesene isomer I
Trishomofamesene 2
Nonadecane

TOlal

Amount
(nglant ± SO)

4.9 ± 5.4
5.5 ± 6.2

lOA ± 14.8
6.0 ± 11.8

60.6 ± 100
13.3 ± 24.5
23.4 ± 47.8

514 ±633
1.4 ± 2.3
6.3 ± 6.8

29.1 ± 66.7
30.4 ± 61.5
67.8 ± 121
11.6 ± 14.5

780

Percentage
(% ± SO)

3.1 ± 5.0
1.9 ± 2.8
0.5 ± 0.3
7.4 ± 3.6
1.2 ± 0.4
2.0 ± 1.0

67.4 ± 1.6
0.2 ± 0.3
J.2 ± l.0
5.5 ± 1.4
2.3 ± 1.3
6.0 ± 2.9
1.4 ± 0.7

Q Results are the means (with sample staRdam deviations) of 10 determinations on individual work­

'".
~The whole poison Dpp8mtus was used, consisting of poison glands, poison reservoir, and Dufour

gland. The protein venom of the poison reservoir is nOi seen in the chromatogram. and the EDMP
is the only substance not coming from the Dufour gland.

rubra (Evershed et a1., 1981), All control experiments gave zero median values,
and all lest results were significantly different (P < O.(XH) 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. gal/ieni and M. specioides, collected in Switzerland (Jackson
et aI., 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 oclanol comprising over 80% of the total contents, but
there are minor differences, such as the absence of undecanone and undecanol
in M. gallielli. The size of the gland is somewhat larger here (1.8 Itg secretion)



CHEMOTAXONOMIC STUDY OF Mynnica Sp, 341

TABLE 3. ResULTS OF TRAIL-FOLLOWING TESTS ACCORDING TO METHOD OF PASTEEI.S

AND VERHAEGHE (1974) ON CIRCULAR TRAIL (RADIUS 5 cmt

Species

Source of material for testS

Myrmica sp. (undescribed),
l gaster extracted in 100 J.ll hexane

Myrmica rubra, I gaslerexlracled in 100
J.ll hexane

EDMP
1 ng in 100 1'1 hexane
7 ng in 100 1'1 hexane

M. rubro

7

7

2
•

Myrmica sp.
(undescribed)

4

4

3
6

~ResuJts are expressed as the median number of l"Cm arcs on the circumference followed on the
trail by 30 worker ants. Hexane controls in the same test gave 0 cm,

bNot tcstcd.

than in either M. goWen; (1.3 ~g) or M. specioides (I. I ~g). The unknown
compounds arc 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
~g of 3-octanone in the largest gland, and 0.2 p.g in the smallest.

The Dufour gland is rather distinct from the European species in having
bishomofarnesene representing 70 % of the total cOnlenlS. It also is unusual in
having small amouniS of other isomers of homofarnesene, bishomofarnesene.
and trishomofarnesene. If these have been present in other species, the amouniS
have been too small to detect. Comparatively, the Dufour gland is smaller in
this species (conlains 0.8 ~g) compared to M. rubra, M. gallieni (1.8 p.g), or
M. specioides (0.9 p.g). 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. rubro. Moreover, M. rubra readily followed anificial 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 filS inlo the pattern of trail pheromone and exocrine
secretions of ils geographically distant cousins from Europe.
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