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INTRODUCTION
To inform the preparation of an estate management plan, Trees for Life have appointed
specialists to survey biodiversity on their Dundreggan estate. The surveys should identify
species of conservation interest and help ensure they are not unduly threatened by
management practices on the estate.
The first such survey of aphids was carried out by Edward Baker in June 2012. Baker (2012)
pointed out that, despite their importance in the functioning of terrestrial ecosystems, aphids
(Hemiptera: Sternorrhyncha: Aphidoidea) are rarely included in biodiversity studies. Apart
from making a major contribution to the ‗species count‘ in any locality (there are nearly 600
aphid species recorded from Britain and the number is rising every year), there are a host of
associated predators, parasitoids, and mutualists.
The parasitoids in particular tend to be quite specific to a rather small group of aphid species,
often those sharing a particular habitat or host genus. Predators may be found eating various
different species of aphids, but even these tend to keep to a particular habitat – for example
trees or herbaceous plants. Mutualist relationships are of especial interest given that they are
usually with ants – especially the mound-building territorial wood ants which are considered
keystone species in the Dundreggan ecosystem. Some of these mutualistic relationships are
so close that the aphids are classed as obligate myrmecophiles – although there is probably no
sharp distinction between an obligate and facultative myrmecophile.
In addition to the close relationships between some aphids and ants, there are many less close
relationships, about which we know rather less. Several species of hymenoptera, such as the
vespids, visit aphid colonies to feed on honeydew deposits. Although not normally regarded
as a mutualistic relationship, there seems little doubt that the large wasp swarms around aphid
colonies in leaf nests and on tree trunks may well dissuade bird and small mammal predators
from predating aphids, as well as providing the Diptera and Hymenoptera an importance
source of carbohydrates - especially in late summer. Moreover, one of the oft-quoted benefits
of ant attendance to aphids is that honeydew is cleaned up around the colony - and vespids
and various Diptera perform this role just as effectively.
Recent work has also shown that honeydew also fuels the metabolism of micro-organisms
and this critically affects above and below ground nutrient cycles. This has been mainly
considered (and measured) on aphid forestry pest species such as the hemlock woolly aphid

(Adelges tsugae) where honeydew affects dissolved organic carbon in the soil, and sometimes
dissolved organic nitrogen and phosphorous.

The aims of this survey were fourfold, in order of importance:
1) Find which aphid species are present in the various habitat/vegetation types at
Dundreggan.
2) Identify members of the natural enemy/ mutualist complex and provide insight into how
the different members interact.
3) Relate our findings to the existing understanding of aphid biology and ecology.
4) Highlight species/complexes of conservation interest and make recommendations to ensure
they are not unduly threatened by management practices on the estate.

METHODOLOGY
Sampling methods
Sampling aphids along transects or within random quadrats tends to be both insensitive and
ineffective for assessing species diversity. Those methods have been used to study the
ecology of more evenly distributed aphid species, especially in crops, but to find out which
species are present convenience / opportunistic sampling by hand-searching the maximum
number of plant species is more appropriate. This survey therefore concentrated upon hand
searching as many host-plant species as possible, in the most likely habitats. Effort was
concentrated upon medium-sized herbs, shrubs, and to a lesser extent upon trees since the
latter had been targeted in the previous survey.
Despite the impressions of nurserymen, scant few aphid species are either widespread or
abundant, and are so for short periods or quite locally. As Heie (2009) says, most people
probably believe that all aphids are common, but the truth is that they normally are rather
difficult to find.
The most commonly observed aphids are either highly polyphagous species (such as Aphis
fabae), or have an abundant but genetically non-diverse host (as has the rose aphid or the
nettle aphid), or exploit a specially favourable environment (as do greenhouse pest aphids).
The majority of aphid species are either plant genus specific, or plant species specific, and
usually exist at very low densities with highly aggregated spatial distributions. Most aphid
colonies are small, well hidden or well disguised (such as root aphids), and extremely timeconsuming to find (even given a good understanding of their biology and keen eyesight).
Some aphids (such as the bracken aphid) do not live in colonies but are solitary - and, while

some aphids cause plant galls, others have no apparent effect. Visible aphid colonies are most
common where the host plant is under stress or in an atypical environment, and are easiest to
find where they are attended - especially by ants.
Although hand searching gives the maximum amount of information about host associations
and interactions with other organisms, it has a number of drawbacks. Firstly the area covered,
both in terms of land surface area and plant surface area, is very limited. Secondly it is not
quantitative and does not enable one to assess population sizes, or even which species is most
abundant, other than at the grossest level. With aphids there is an especial problem in that
some aphid species are mainly found on tree crowns or on the roots of plants.
There are other approaches to sampling aphids, some of which have been used previously at
Dundreggan. Malaise traps provide a relatively unbiased sample of winged aphids and are
inexpensive to operate. However, they provide little or no information on the natural enemy
complex, they do not tell us which host the aphids were feeding on, nor do they tell us
whether the alates are arriving at Dundreggan or departing to pastures anew.
Alternative methods to sample winged aphids include suction traps and water traps. Suction
traps are used to monitor pest aphid species throughout the country, for example cereal
aphids are commonly monitored this way. Cereal aphids often breed elsewhere, are taken to
high altitude by thunderstorms over Europe, and are then carried far and wide in the upper air
currents. Such suction traps are expensive and require electricity to run. A ‗low tech‘
approach is to sample winged aphids with coloured water trays to which a small amount of
detergent and preservative has been added to break the surface tension. Aphids attracted to
the colour (usually yellow or white) are drowned in the water, and collected each day with a
sieve. We attempted (unsuccessfully) to catch aphids with a homemade water trap at
Dundreggan.
Aphids, both apterous and alate, can also be sampled on vegetation using a suction sampler
(for example a DVac sampler) or a beating tray. Suction samplers are very effective for hard
bodied insects, but much less so for aphids which tend to get pulverised and end up
unidentifiable. Beating the vegetation over a sheet or beating tray can be effective especially
for active species, which readily drop off the host (for example Eulachnus spp. on pine).
Specimens thus obtained may also be damaged, although less so if the beating is confined to
one or two short taps. Again such methods tell us little about their colony structure, or
interactions with other insects, but active solitary species can be undersampled using hand
searching. Hence one day of this survey was allocated to sampling with a beating tray. Only
one species of tree was sampled at a time.
When interpreting one‘s results, one has to accept the fact that every sampling method is
biased one way or another. Therefore one has to allow for the biases thus introduced, and be
aware that those biases will vary with both season and year.

Identification
One important advantage of hand searching is that, because aphids can be observed in
context, the traditional aphid identification procedure can be both simplified and augmented.
Most importantly this involves knowing the host plant species, as well as how aphids are
arranged on its host, and to what extent ants 'tend' the colony.
Nevertheless, macroscopic examination of aphids usually only allows a tentative
identification to species. This is partly because, until recently, there was no easy way to
record the relevant information under field conditions (such as via 'macrophotography').
Since many of the key discriminatory features require microscopic examination, samples are
usually preserved in alcohol for subsequent examination. Ideally these preserved specimens
are 'macerated' (by a procedure which involves gentle boiling in potassium hydroxide) and
clarified (using some rather less pleasant chemicals). Then the ghost-like cuticle is carefully
arranged on a glass slide, under a dissecting microscope, and permanently mounted for
examination and keying-out. Only adults can be keyed-out with any certainty and, unless the
host plant is known, this very tedious process can be undertaken by (ever fewer) specialists.
Fortunately it is often possible to key to species by examining (unmacerated unclarified)
specimens mounted wet in isopropyl alcohol on a cavity slide. Given the correct ancillary
information was recorded, a reliable identification can be made. This was the method we
used.
One important caveat when identifying aphids by host plant is whether the aphid's presence is
accidental or not. Observing aphids upon a plant does not necessarily signify it is their normal
host-plant. The crucial issue is whether the aphids can successfully feed and attain maturity
upon the host. At one extreme some aphids accidentally find themselves on host plants upon
which they cannot feed. Similarly, aphids commonly move to peripheral locations during the
process of mummification by parasitoids. Some hosts, sometimes termed reserve or overflow
hosts, enable 'accidental' aphids to feed, or even produce nymphs, albeit they may not
develop into a viable colony. In general we only assumed that aphids were on their ‗true‘ host
if several were present, and in the case of alates, if nymphs of varying ages were also present.
Therefore, when an aphid colony was found, the aphid and its host plant were tentatively
identified to species (or genera), and their location recorded using a GPS. Additionally, the
behaviour of any ants were recorded. The colony, its host plant, any ants or predators or
parasitoids were photographed in-situ, then a live sample thereof was obtained. Under more
controlled conditions the aphids were photographed to show taxonomic features of interest. If
adults were present, a sample was transferred to alcohol (70% isopropyl alcohol) for later
confirmation of identifications. If no adults were present, the immatures were reared to adult
and then placed in alcohol.
Where sufficient aphids could be collected (some Uroleucon and Microsiphoniella), a larger
sample was kept alive in the hope of obtaining some parasitized mummies. Any mummies
found in the field were kept in separate containers to rear out the parasitoids. Some syrphid
larvae were also kept alive at Dundreggan, but could not be reared through to adults because

they failed to successfully switch to different species of aphids once those they were feeding
upon had been consumed.
The authors (RDD & RB) collected and identified most of the aphids primarily using the keys
of Blackman & Eastop (1994, 2006). Some syrphid larvae were identified using Rotheray
(1945). Aphid identification keys normally assume you have clarified permanently mounted
specimens. Since our methodology permitted shortcuts in aphid identification, these results
include photographs of the live aphids and micrographs of specimens in alcohol, plus key
diagnostic features of the various species.
We have also included reference to results of a previous survey by Edward Baker (EB). In
that survey some aphid records were from collections by Alan Watson Featherstone (AWF)
and specimens captured in Malaise traps set by Tony Hunter and Guy Knight from Liverpool
Museum whilst studying the sawfly fauna at Dundreggan.

RESULTS
This survey recorded 20 aphid species new to Dundreggan, and 32 aphid species in total,
from 24 host plant species of which 9 were trees and 15 herbaceous plants or shrubs. The
record of Uroleucon pilosellae is the first observation of the species on its hostplant in
Britain. Note: For a summary of field notes including precise GPS locations and
identification details, see Annex 1 at the end of this report.

Table 1: Species of Aphidiidae found in survey from 21 to 27 July, 2013, arranged by
aphid family
ADELGIDAE
Adelges laricis (Vallot)

APHIDINAE
Aphis cytisorum Hartig
Aphis ulicis Walker
Aphis fabae ssp. cirsiiacanthoidis Scopoli
Brachycaudus cardui (Linnaeus)
Cavariella pastinacea (Linnaeus)
Cavariella theobaldi (Gillette & Bragg)

Dysaphis sorbi (Kaltenbach)
Macrosiphoniella millefolii (De Geer)
Macrosiphum euphorbiae (Thomas)
Macrosiphum tinctum (Walker)
Microlophium carnosum (Buckton)
Pterocomma tremulae Börner
Uroleucon campanulae (Kaltenbach)
Uroleucon grossum (Hille Ris Lambers)
Uroleucon cirsii (Linnaeus)
Uroleucon hypochoeridis (Fabricius)
Uroleucon jaceae (Linnaeus)
Uroleucon pilosellae (Borner)
Uroleucon solidaginis (Fabricius)

CALAPHIDINAE
Calaphis betulicola (Kaltenbach)
Calaphis flava (Mordvilko)
Euceraphis punctipennis (Zetterstedt)
Myzocallis coryli (Goetze)
Myzocallis myricae (Kaltenbach)
Symydobius oblongus (von Heyden)

ERIOSOMATINAE
Eriosoma ulmi (Linnaeus)
Thecabius affinis (Kaltenbach)

LACHNINAE

Cinara juniperi De Geer
Cinara pinea (Mordvilko)
Cinara pini (Linnaeus)
Eulachnus brevipilosus Börner

Table 2. CHECKLIST OF ALL APHIDS RECORDED AT DUNDREGGAN
2011/2012

2013

ADELGIDAE

Pineus pini (Macquart) (Goeze)

Widespread on Pinus

-

Adelges laricis (Vallot)

-

Abundant on Larix

Aphis armata Hausmann

Few colonies

-

Aphis callunae Theobald

Found on one Calluna
plant but probably
widespread

-

Aphis cytisorum Hartig

-

Locally common on
Cytisus

Aphis ulicis Walker

-

Locally common on
Ulex

Aphis fabae ssp. cirsiiacanthoidis
Scopoli

One location on Cirsium

Single Cirsium with
colonising alate

Aphis urticata J. F. Gmelin

Found on Urtica in one
location

-

Aulacorthum palustre Hille Ris
Lambers

Malaise trap (2011)

-

Brachycaudus cardui (Linnaeus)

-

Several colonies on

APHIDINAE

Senecio
Cavariella archangelicae (Scopoli)

Malaise trap (2011)

-

Cavariella pastinacae (Linnaeus)

-

Colony on Heracleum

Cavariella theobaldi (Gillette &
Bragg)

Common on Salix aurita

Common on Salix in
nursery

Corylobium avellanae (Schrank)

On Corylus along
Moriston River

-

Dysaphis sorbi (Kaltenbach)

-

Occupied leaf nests
found on two Sorbus
trees

Macrosiphoniella millefolii (De Geer)

-

Widespread on Achillea

Macrosiphoniella tanacetaria
Kaltenbach

On Tanacetum in lodge
garden

-

Macrosiphum euphorbiae (Thomas)

-

Colonising alates on
several plant species

Macrosiphum tinctum (Walker)

-

Small colony on
Epilobium

Microlophium carnosum (Buckton)

-

Found parasitized on
Urtica

Myzodium modestum (Hottes)

Malaise trap (2011)

-

Nasonovia ribisnigrae (Mosley)

Several colonies on
Pilosella officinarum

-

Pterocomma tremulae Börner

On aspen trees growing
close to Formica
lugubris nests

On aspen trees growing
close to Formica
lugubris nests

Rhopalosiphoninus calthae (Koch)

On one plant of Caltha
by Moriston River

-

Rhopalosiphum oxyacanthae
(Schrank)

Found parasitized on
Sorbus

-

Rhopalosiphum padi (Linnaeus)

On Prunus (2011)

-

Uroleucon campanulae (Kaltenbach)

-

One colony on
Campanula

Uroleucon grossum (Hille Ris
Lambers)

-

Common on Crepis on
waste ground

Uroleucon cirsii (Linnaeus)

-

Several colonies on
Cirsium

Uroleucon hypochoeridis (Fabricius)

-

Common on Leontodon
autumnalis

Uroleucon jaceae (Linnaeus)

-

Several colonies on
Centaurea nigra

Uroleucon leontodontis (Hille Ris
Lambers)

Several colonies on
Leontodon autumnalis

-

Uroleucon pilosellae (Borner)

-

One colony on
Hieracium pilosella

Uroleucon solidaginis (Fabricius)

-

One colony on Solidago

Wahlgreniella vaccinii (Theobald)

Malaise trap

-

Betulaphis quadrituberculata
Kaltenbach

Occasional across site

-

Calaphis flava (Mordvilko)

Present in small
numbers on Betula
young growth

Present in small
numbers on Betula
young growth

Calaphis betulicola (Kaltenbach)

-

Present in large numbers
on nursery plants

Clethrobius comes Walker

Occasional across site

-

Euceraphis punctipennis (Zetterstedt)

Common and ubiquitous
on Betula

Generally uncommon

Myzocallis coryli (Goetze)

By river on Corylus

Occasional on Corylus

CALAPHIDINAE

Myzocallis myricae (Kaltenbach)

-

A few colonies on
growing tips of Myrica

Phyllaphis fagi (Linnaeus)

On Fagus in compound

-

Pterocallis alni (De Geer)

Occasional across site

-

Symydobius oblongus (von Heyden)

Frequent on Betula in the On Betula by roadside
main area of Formica
nests

Tuberculatus annulatus (Hartig)

Ubiquitous on Quercus

-

Chaitophorus tremulae Koch

Present on Populus
tremula across the estate
in small numbers

-

Periphyllus acericola (Walker)

In lodge garden on Acer

-

Periphyllus lyropictus (Kessler)

In lodge garden on Acer

-

Periphyllus testudinaceus (Fernie)

In lodge garden on Acer

-

Drepanosiphum platanoidis (Schrank) In lodge garden on Acer

-

CHAITOPHORINAE

DREPANOSIPHINAE

ERIOSOMATINAE

Eriosoma ulmi (Linnaeus)

On Ulmus in lodge
garden

On Ulmus in lodge
garden

Thecabius affinis (Kaltenbach)

-

On a single group of
Ranunculus flammula

Cinara juniperi De Geer

Ubiquitous and abundant
on Juniperus

Occasional on a few
Juniperus

Cinara nuda (Mordvilko)

On mature Pinus in one
site

-

Cinara pinea (Mordvilko)

Present on young Pinus

Present on young Pinus

Cinara pini (Linnaeus)

Present on young and
mature Pinus

Present on young and
mature Pinus

Cinara smolandiae Danielsson &
Carter

On Juniperus in one site

-

Eulachnus brevipilosus Börner

On young Pinus

On young Pinus

Schizolachnus pineti (Fabricius)

Small colonies on most
Pinus

-

Nests on most Populus
tremula trees

-

Found on one mature
Quercus

-

LACHNINAE

PEMPHIGINAE

Pachypappa tremulae (Linnaeus)

THELAXINAE

Thelaxes dryophila (Schrank)

Dundreggan aphids and natural enemies (arranged by plant family)
RANUNCULACEAE
Ranunculus flammula (Lesser spearwort)
Thecabius affinis (Poplar-buttercup gall aphid)
The aphid Thecabius affinis was found feeding on the stems and seedheads of Ranunculus
flammula (see below). In life the aphids are usually densely covered with shiny wax spicules.

Figure 1. Colony of Thecabius affinis on seed head and stalk of Ranunculus flammula.
Just after a moult the aphid can be seen to be light green as below.

Figure 2. Thecabius affinis newly moulted nymph among aphids covered in wax spicules.

Unusually for an aphid, Thecabius affinis has no siphunculi. There are dorsal wax gland
plates present on all segments. The ratio of the terminal process of antennal segment VI to the
base of that segment is less than 0.5 (see below).

Figure 3. Photomicrograph of Thecabius affinis aptera showing absence of siphunculi, and its
short antennal terminal process.
This species host alternates between Populus spp (its primary host) and Ranunculus spp. (its
secondary host). On Populus these aphids live in galls formed by folding of young leaves in
half along the mid ribs. The outer, upper side of the leaf becomes blistered and yellowish or
reddish. Green alates leave the gall in late June to July to found colonies on the stem bases
and on the roots and runners of Ranunculus. The apterae are yellowish-green or dirty
yellowish-white and covered with shiny wax wool. They are not attended by ants.
At Dundreggan their habitat was rather different - most of the colony was sited on the flower
stem just under the developing seed head. This may to be a response of the species to the
semi-aquatic or aquatic habitat of Ranunculus flammula. There were indications (exuvia and
a few nymphs) that the aphid colony had initially been on the roots, but had moved higher up
the stem to avoid getting flooded. Thecabius affinis has been recorded before on Ranunculus
flammula (Borner 1952) but it‘s precise habitat on the plant was not noted. No predators or
parasitoid mummies were found.

Figure 4. Thecabius affinis nymph on Ranunculus flammula roots
The identity of the primary host of this population of Thecabius affinis is rather more
puzzling. Populus tremula is the only Populus species recorded for the Dundreggan Estate,
but neither Blackman & Eastop (1994, 2006) nor Holman (2009) record Populus tremula as a
host for Thecabius affinis. Populus nigra (black poplar) is the usual primary host, but there
are no Populus nigra within the Dundreggan estate. Hence (in decreasing order of
probability) either:
1. Thecabius affinis alates are migrating to Dundreggan. Alates can be dispersed widely by air
currents, and there are a few planted Populus nigra in Urquhart Wood near Drumnadrochit which is only 12 miles away.
2. Thecabius affinis is maintaining itself throughout the year on Ranunculus as an anholocyclic
(secondary host only) population.
3. Thecabius affinis could possibly be utilizing Populus tremula as a primary host since it is
known to occur on a wide range of Populus species through Europe and Asia.

PAPILIONACEAE
Cytisus scoparius (Common broom)
Aphis cytisorum (Broom aphid)
Large ant-attended colonies of the aphid Aphis cytisorum were found on several broom plants
along the southern border of Dundreggan. This aphid is very dark green but appears greyish
in life because of the strong wax secretion.

Figure 5. Colony of Aphis cytisorum on Cytisus scoparius stem.
The antennal tubercles are poorly developed. There is a sclerotized dorsal abdominal shield
which is variable in size and is especially reduced in small specimens. The siphunculi and
cauda are dark, but the antennae and tibiae are mostly pale (see below).

Figure 6. Photomicrograph of Aphis cytisorum aptera showing dorsal abdominal shield, dark
siphunculi, dark cauda, and mostly pale antennae.
The ratio of the length of the siphunculi to that of the cauda is 1.2 to 2.2. The ratio of the
length of the last two fused segments of the rostrum to that of the hind tarsi is 0.97 to 1.3.
For two of our specimens the ratio of the length of the last two fused segments of the rostrum
to that of the hind tarsi for two specimens was 1.42 and 1.18 - slightly outside the expected

range for this species. Aphis cytisorum does not host alternate and colonies are present on the
young stems of broom throughout the summer. It was attended at Dundreggan either by the
ant Formica lemani or Lasius niger.. Sexual forms occur in autumn and the females lay eggs
which overwinter.
Broom accumulates high levels of quinolizidine alkaloids which act as a feeding deterrent to
most insects. Aphis cytisorum has evolved either to detoxify or at least survive the alkaloids,
and accumulates high levels itself by feeding on the plant. This may provide protection to the
aphid against predating birds. Nevertheless, Wink et al. (1982) have shown that infested
plants contain markedly less alkaloid than uninfected plants, suggesting that the aphids‘
defensive adaptations are only partially successful.

Ulex europaeus (Common gorse)
Aphis ulicis (Gorse aphid)
Large ant-attended colonies of Aphis ulicis were present on gorse in several locations on
Dundreggan. The aphid is very dark blackish green but appear greyish in life because of the
strong wax powdering. The dorsum has extensive black sclerotization, especially towards the
posterior, and may appear shiny black.

Figure 7. Colony of Aphis ulicis on Ulex europaeus.

The siphunculi and cauda of Aphis ulicis are dark, but the legs and antennae are mostly pale.
The body length of apterae is 1.3 to 2.4 mm.

Figure 8. Photomicrograph of Aphis ulicis aptera showing dark siphunculi and cauda, and
pale legs and antennae
Aphis ulicis does not host alternate. Sexual forms occur in autumn. It feeds on gorse (Ulex
spp.) forming dense colonies on shoots, flowers and green seedpods. It was attended at
Dundreggan either by the ant Formica lemani or by Lasius niger.. Aphis ulicis is widely
distributed in Britain, but is otherwise only known from Spain and the Netherlands.

Figure 9. Syrphid larva feeding on Aphis ulicis among Ulex europaeus.

No parasitized aphids were found, although one syrphid larva (Eupeodes luniger) was found
on the only colony that was not ant attended.
ROSACEAE
Sorbus aucuparia (Rowan, Mountain ash)
Dysaphis sorbi (Rowan aphid)
The aphid Dysaphis sorbi was present on several rowan trees, either in leaf galls or on the
stems bearing developing berries. In life the apterae were reddish-brown to dark green.

Figure 10. Dysaphis sorbi on fruit stem of Sorbus aucuparia

Figure 11. Photomicrograph of Dysaphis sorbi aptera showing cylindrical slender siphunculi.

The pale yellowish siphunculi are cylindrical and slender. The cauda has 140 hairs. A
distinctive feature of the apterae is that they have prominent small marginal tubercles on
abdominal tergites I to VII (see below).

Figure 12. Photomicrograph of Dysaphis sorbi showing small marginal tubercles on
abdominal tergites.
Winged females developing on the primary host have dark antennae and dark slender
cylindrical siphunculi, plus an ochreous to reddish yellow abdomen with a dark trapeziform
dorsal patch. The antennae are slightly longer than the body.

Figure 13. Photomicrograph of alate Dysaphis sorbi showing dark abdominal dorsal patch.

Dysaphis sorbi is facultatively host alternating, with rowan (Sorbus aucuparia) as its primary
host and bellflowers (Campanula) as its secondary host. Winged females are not produced till
June and colonies may be found on rowan all year.

Figure 14. Developing leaf nest of Dysaphis sorbi on Sorbus aucuparia

Figure 15. Mature leaf nest of Dysaphis sorbi on Sorbus aucuparia attended by Formica
lugubris
The mature leaf nest of Dysaphis sorbi is characterised by the leaf lamina senescing and
turning brown, but the mid rib remaining green. The leaf nest colonies at Dundreggan
produced abundant honeydew which attracted a ‗feeding frenzy‘ of insects coming to
consume it. These included numerous ants (Formica lugubris & Formica lemani), adult
hover flies (including Melanostoma scalare) and wasps (Vespula spp.) (see below in section
on mutualists). There were however few if any signs of any predator or parasitoid activity.

Dysaphis sorbi has been the subject of a number of behavioural studies in relation to the
coevolutionary hypothesis on warning signals in plants. This states red and yellow leaf
colours in autumn signal to herbivores like aphids that the trees are well defended, and
therefore should attract fewer colonizing aphids. Schaefer & Rolshausen (2007) artificially
coloured leaves of rowan (Sorbus aucuparia) and monitored numbers of aphids landing on
the leaves. These aphids included both Dysaphis sorbi and Rhopalosiphum oxyacanthae, the
species recorded at Dundreggan.
They found that contrary to the hypothesis there was no difference in the number of aphids
landing on the different coloured leaves. They did, however, find that there was a strong
positive correlation between aphid numbers settling and fruit production of rowan. This latter
observation may relate to our observation that some of the aphids at Dundreggan in July had
left the leaf galls and were feeding at the base of the developing berries. Rearing these aphids
produced only alates which would then have migrated to the secondary host (Campanula).
Rearing the aphids from the leaf nests produced only apterae.
One surprising aspect about Dysaphis sorbi highlighted by Heie (2009) is that unlike most
host alternating aphids, the males are only produced on the secondary host. The alate females
which bear the apterous oviparae with which the males mate develop on both primary and
secondary hosts. This means that host alternation is necessary for fertilization of
overwintering eggs.
ONAGRACEAE
Epilobium montanum (Broad leaved willowherb)
Macrosiphum tinctum (Walker) (Willowherb aphid) (= Macrosiphum euphorbiae
(Thomas, C.A.) ssp. epilobiellum = Macrosiphum epilobiellum)
The aphid Macrosiphum tinctum was present on the seed heads of Epilobium montanum
growing on the edge of the compound. In life the apterae are mid to blue green with a darker
spinal stripe (there is also a red form).

Figure 16. Aptera and nymphs of Macrosiphum tinctum on Epilobium montanum stem.
Macrosiphum tinctum antennal tubercles are well developed. The femora are entirely pale
and the siphunculi are dusky at the apices. The siphunculi have a subapical zone of
reticulation and are between 1.6 to 2.2 times the caudal length. The ratio of the terminal
process of antennal segment VI to the base of that segment is 4.6 to 6.5. and the first two
antennal segments are pale. The cauda is pale. There are 1 or 2 small spinal tubercles between
the eyes.

Figure 17. Photomicrograph of Macrosiphum tinctum aptera showing long siphunculi.
This aphid feeds on Epilobium spp especially Epilobium angustifolium and Epilobium
montanum. It does not host alternate. Oviparae and alate males are produced in late August to
September, and eggs are laid near the base of host plants. It is not ant attended. All the adults

we found were of the green form but the nymphs displayed colour polymorphism with some
red and some green.

Figure 18. Macrosiphum tinctum nymphs showing red and green forms.

APIACEAE
Heracleum sphondylium (Hogweed)
Cavariella pastinacea (Willow-parsnip aphid)
The aphid Cavariella pastinacea was common on Heracleum sphondylium. The apterae on
secondary hosts are usually described as being pale green. The body length is 1.6 to 2.2 mm.

Figure 19. Cavariella pastinacea aptera on Heracleum sphondylium stem.
The siphunculi are 2.3 to 3.0 times as long as the cauda, and slightly swollen towards the tip
(see below).

Figure 20. Photomicrograph of Cavariella pastinacea aptera showing slightly swollen
siphunculi.
The last antennal segment's terminal process is 2.6 to 4 times as long as its base (see below).

Figure 21. Photomicrograph of Cavariella pastinacea aptera showing long antennal terminal
process.
The aphids in our sample were reddish green rather than green, which might suggest
Cavariella aegopodi. However, the mean ratio of the length of the antennal process to that of
the base of the last antennal segment was 3.96 (SD 0.54) for n=6. This confirms the species
as Cavariella pastinacea despite the rather atypical reddish-green colour in life.
This aphid is facultatively host alternating, with Salix (willow) as its primary host and
Heracleum and less commonly Pastinaca (parsnip) as its secondary host. Colonies may be
found on willow all year. Cavariella pastinacea is one of the commonest aphids and is
frequently identified as the most common aphid in the FERA ‗Aphid Monitoring in Potato
Crops‗ programme for Scotland. The monitoring is carried out using yellow water traps.
SASA also publishes regular aphid bulletins for Scotland using suction trap samples
(http://www.sasa.gov.uk/aphid-bulletins-current-year). These also indicate that Cavariella
pastinacea is one of the commoner species. It is not usually considered a pest (other than
rarely on Pastinaca), and indeed may have a beneficial effect by providing a reservoir for
natural enemies of pest Cavariella, such as Cavariella aegopodi.
The aphid Cavariella theobaldi (distinguished by its unswollen siphunculi - see below) also
appeared to be present in low numbers on Heracleum sphondylium mixed in with Cavariella
pastinacea.
ASTERACEAE
Solidago virgaurea (Golden rod)
Uroleucon solidaginis (Golden rod aphid)
The aphid Uroleucon solidaginis was found on a small group of plants of Solidago virgaurea.
There was only one live aphid in the colony (a fourth instar nymph) and this was reared

through to the adult for identification purposes. In life the apterae are shining reddish brown,
sometimes with black dorsal spots. Uroleucon solidaginis antennae and legs are mainly
yellowish brown with darker bands. The siphunculi and cauda are black. The body length
ranges from 2.3 to 4.1 mm. Immatures are bright red.

Figure 22. Uroleucon solidaginis aptera on Solidago virgaurea.
The distal 25% of the siphunculi is reticulated. Both the siphunculi and cauda are dark. The
tibiae have a pale section in the middle. The siphunculi are more than 1.3 times as long as the
cauda. The third antennal segment is as dark as the rest of the antennae.

Figure 23. Photomicrograph of Uroleucon solidaginis aptera.

Figure 24. Uroleucon solidaginis parasitized mummies on flowering stem.
Most of the colony had all been parasitized and large numbers of golden brown mummies
were found. All primary parasitoids had already emerged, so we cannot make a positive
identification. The most commonly recorded species attacking this aphid is Aphidius funebris
(Tomanovicz et al. 2003). Hyperparasitoids (parasites of the parasites) were reared from two
mummies. These have been identified to generic level by Edward Baker as Alloxysta sp. and
Phaenoglyphis sp.. Specific identifications by Marr Ferrer Suay are pending.

Figure 25. Cynipoid hyperparasitoid emerged from mummy of Uroleucon solidaginis

Little is known about the biology of this species, and it is the first time the authors have
found it. Uroleucon solidaginis is certainly not common. It has been photographed once
before by Jarmo Holopainen [http://www.pbase.com/image/64827820]. As is commonly the
case with Uroleucon species, the females are reddish and the males are green.

Senecio jacobaea (Ragwort)
Brachycaudus cardui (Plum- thistle aphid)
Several colonies of the aphid Brachycaudus cardui were found on Senecio jacobaea in
different parts of the Dundreggan Estate. Living apterae on the secondary host have a large
shiny black spot situated dorsally on the abdomen. They are light green to yellowish or
reddish ventrally. The body length of apterae is 1.8 to 2.4 mm.
Colonies at Dundreggan were always vigorously attended by ants.

Figure 26. Brachycaudus cardui aptera and nymphs on Senecio jacobaea showing black
siphunculi.
The siphunculi are black, thick and cylindrical and 1.7 to 3.4 times the length of the cauda.
The rostrum is long and reaches the hind coxae. The maximum hind femora hair length is
greater than 25 microns (this distinguishes Brachycaudus cardui from the closely related
Brachycaudus lateralis).

Figure 27. Photomicrograph of Brachycaudus cardui aptera showing long rostrum reaching
hind coxae
The primary hosts are various Prunus species, mainly cherry, plum and apricot. Aphids
migrate to various wild and cultivated daisies (Asteraceae) especially thistle (Carduus and
Cirsium spp.) and borage (Boraginaceae). Infested leaves undergo severe curling. Dense
colonies occur at the base of flower heads and on the leaves. The plum-thistle aphid is found
throughout Britain and Europe as well as in Asia, north Africa and North America.
The polyphagous aphid Macrosiphum euphorbiae was also found on ragwort (see below).

Achillea millefolium (Yarrow)
Macrosiphoniella millefolii (Yarrow aphid)
The aphid Macrosiphoniella millefolii was common on yarrow growing by the road outside
the lodge gate and elsewhere. In life the apterae are yellowish green powdered with grey wax,
except for the spinal stripe on the abdomen and presiphuncular spots. The antennae, legs,
siphunculi and cauda are mainly dark. The body length of apterae is 2.1 to 3.6 mm.

Figure 28. Macrosiphoniella millefolii aptera on flower stem of Achillea millefolium.
Dark sclerites are present on the sides and just in front of the siphunculi. There are numerous
long body hairs on the dorsum positioned on dark scleroites; some of these may be fused into
larger sclerites.

Figure 29. Photomicrograph Macrosiphoniella millefolii aptera showing dark scleroites on
dorsum.
The legs are mostly black except for the basal parts of the front femurs which are brown. The
antennae are 1.0 to 1.2 times the body length with the terminal process 3.7 to 4.3 times the
length of the basal part. The siphunculi are 0.12 to 0.15 times the length of the body and 0.8
to 0.9 times the caudal length. The cauda is more than twice as long as its basal width.

Macrosiphoniella millefolii does not host alternate and feeds on yarrow (Achillea
millefolium). It forms colonies especially in the flowers. It has a sexual stage in its life cycle.
The aphid is common and widespread in Europe and has been introduced to North America.

The species has been used as a model oligophagous aphid, feeding as it does on a narrow
range of hosts. Morlacchi et al. (2011) found that the specialist Macrosiphoniella millefolii
developed faster than the generalist Myzus persicae at low and medium temperatures, but the
position reversed at high temperatures. It has also attracted interest as a pest of Achillea
collina, a medicinal plant belonging to the Achillea millefolium aggregate cultivated in
European alpine areas.

Two live parasitoid mummies were found and reared out.

Figure 30. Parasitized mummy of Macrosiphoniella millefolii caused by Aphidius ?absinthii

Unfortunately both turned out to be males (see picture below) and identification keys are only
available for Aphidius females. Nevertheless from its appearance and past European records
of parasitoids of this species, it is most probably Aphidius absinthii. If so, this will be new to
the British list (Baker, pers. comm.), so every effort should be made to confirm this
identification in future.

Figure 31. Photomicrograph of male Aphidius reared from Macrosiphoniella millefolii

Cirsium palustra (Marsh thistle)
Aphis fabae cirsiiacanthoidis (Black spindle-thistle aphid)
A single alate of Aphis fabae cirsiiacanthoidis with two first instar nymphs was found on
Cirsium palustra a short distance NW of the lodge. In life the apterae are black to very dark
brown often with discrete white pleural wax spots especially on nymphs. The body length of
apterae is 1.2-2.9 mm..
It has a variable abdominal sclerotic pattern confined to abdominal tergites 6-8 in smaller
apterae but broken bands present in larger ones. The siphunculi and cauda are dark. The
antennae have joints of segments III to IV and the base of V usually quite pale. The longest
femoral and tibial hairs are longer than the least width of tibiae.
Aphis fabae cirsiiacanthoidis host alternates between Euonymus europaeus (spindle) as the
primary host and thistles (especially Cirsium and Cynara species) as secondary hosts. At
Dundreggan it was loosely attended by Lasius niger ants. Baker (2012) also reported Aphis
fabae cirsiiacanthoidis at Dundreggan in August 2012, but it was not attended by ants. Aphis
fabae has a cosmopolitan distribution and in many tropical and subtropical countries it may
reproduce parthenogenetically all year round.

Cirsium arvense (Creeping thistle)
Uroleucon cirsii (Large thistle aphid)
A colony of Uroleucon cirsii was present on Cirsium arvense growing near the dam on the
boundary of the Dundreggan estate. In life this rather large aphid is a bronzy or reddish
brown with a dark head and prothorax, black dorsal abdominal spots, black siphunculi and a
yellow cauda. The legs are mainly pale but are darkened towards the apices of the segments.

Figure 32. Uroleucon cirsii aptera on Cirsium arvense
Uroleucon cirsii abdominal hairs are placed on pigmented scleroites. Spinal scleroites are
fused into larger sclerites, each normally with three hairs. A crescent shaped sclerite is
present in front of each siphunculus. The siphunculi are 0.25 to 0.34 times the body length,
and 1.6 to 2.2 times the length of the cauda, with polygonal reticulation on less than the distal
0.25 of their length. The slightly dusky cauda has 20 to 33 hairs.

Figure 33. Photomicrograph of Uroleucon cirsii aptera showing crescent-shaped
antesiphuncular sclerites
Uroleucon cirsii forms colonies on the upper parts of stems and upper leaves of the creeping
thistle (Cirsium arvense) and related species.

Fig 34. The mite Podothrombium proti parasitizing Uroleucon cirsii
Uroleucon feeding on thistles are commonly parasitized by a specialized complex of primary
parasitoids which is restricted to this genus (Völkl & Starý, 1988). There was no sign of these
parasitoids at Dundreggan, but several of the aphids were observed to be carrying parasitic
larval mites. These were identified by Professor Ryszard Haitlinger as Podothrombium proti
in the family Trombidiidae (Haitlinger, 1994). Most mites of this family are ectoparasitic in
the larval stage and free living predators in the deuteronymphal and adult stages. Several
species are parasitic/predatory on various different arthropods and have been considered for

biological control of cotton aphids (Aphis gossypii) and spider mites (Tetranychus urticae)
(see Zhang, 1998).

Figure 35. Syrphid larvae and mites on colony of Uroleucon cirsii
A few syrphid larvae were also observed predating aphids and one adult Syrphidae
(Sphaerophoria sp. ) was observed ovipositing near the colony.

Figure 36. Sphaerophoria female about to oviposit on aphid-infested Cirsium

Centaurea nigra (Knapweed, Hardhead)
Uroleucon jaceae (Large knapweed aphid)
Colonies of Uroleucon jaceae were present on Centaurea nigra growing in the meadow
alongside the Moriston River. In life Uroleucon jaceae is a large blackish aphid. The femora
have the basal half pale and distal half dark, with a rather sharp transition between them. The
body length of apterae is 3.0 to 4.5 mm.

Figure 37. Uroleucon jaceae aptera on Centaurea nigra.
The tibiae, cauda and siphunculi are black. The abdominal tergites 2 to 4 often have small
marginal tubercles about the size of hair bases. The siphunculi are reticulated over the distal
0.16 to 0.27 of their length and are 1.3 to 1.8 times the length of the cauda. The cauda is dark
and bears 18 to 30 hairs.

Figure 38. Photomicrograph of Uroleucon jaceae aptera showing black tibiae, cauda and
siphunculi.
Uroleucon jaceae lives almost exclusively on various knapweeds (Centaurea spp.) and a few
other species of Asteraceae. Stadler (1992) has examined how it has adapted to the major
seasonal changes in host plant quality from the four leaf stage to senescence

Crepis capillaris (Smooth hawksbeard)
Uroleucon grossum (Large hawksbeard aphid) (= Uroleucon cichorii grossum)
Colonies of the aphid Uroleucon grossum were present on Crepis capillaris growing in
disturbed ground in the Dundreggan Estate. In life the apterae are shining metallic brown
with black antennae and siphunculi, and a pale yellow cauda. The legs are mostly black, but
the basal parts of the femora are pale and the middle parts of the tibiae are brown. The body
length ranges from 2.7 to 4.4 mm.

Figure 39. Uroleucon grossum aptera on Crepis capillaris.
Crescent-shaped antesiphuncular sclerites are present. Body hairs are placed on distinct
sclerites. The antennae are about as long as body. The ratio of the length of the fused last two
segments of the rostrum to the length of the second tarsal segment is 1.04 to 1.33 Caudal
hairs number 19 to 33. The ratio of the length of the siphunculi to that of the cauda is 1.3 to
1.7.

Figure 40. Photomicrograph of Uroleucon grossum aptera showing crescent-shaped
antesiphuncular sclerites.

Figure 41. Photomicrograph of Uroleucon grossum aptera showing relative length of rostrum
apex and second tarsal segment of hind leg.
For our specimens, the mean ratio of the length of the fused last two segments of the rostrum
to the length of the second tarsal segment was 1.24 (SD 0.064) for n=7, significantly higher
than the mean ratio recorded for Uroleucon on Leontodon autumnalis. The mean number of
caudal hairs was only 17 (SD 0.93) - hence rather less than expected.
The specimens keyed out to Uroleucon cichorii group (which includes grossum) in Blackman
& Eastop (2006) and to Uroleucon grossum (additionally based on food plant) in Heie
(1995). In the text, Heie (1995) also mentions that the middle parts of the tibiae of Uroleucon

grossum are brown, not black, which fully agrees with these specimens. We did not find any
parasitized specimens although Tomanovicz et al. (2003) have recorded Praon yomenae,
Aphidius funebris, and Binodoxys centaureae parasitizing Uroleucon grossum in southeastern
Europe.

Hieracium officinarum (Mouse-ear hawkweed) (=Pilosella officinarum) (= Hieracium
pilosella)
Uroleucon pilosellae (Mouse-ear Hawkweed Aphid)
A colony of the aphid Uroleucon pilosellae (another of the Uroleucon cichorii group) was
found on plants growing near the boundary of the boar pen. Numerous plants were checked
elsewhere (especially along the road to the dam) but no other aphids of this species were
found. In life the apterae are dark reddish grey-brown with black siphunculi and yellow
cauda. They are found on the flower stems of Hieracium spp. throughout Europe.

Figure 42. Uroleucon pilosellae aptera and nymphs on Hieracium officinarum.
Well developed antesiphuncular sclerites are present. The tibiae have a paler middle section
The coxae are dark. The antennae are about as long as body. The ratio of the length of the
fused last two segments of the rostrum to the length of the second tarsal segment is 1.2. The
number of caudal hairs is 12 to 18. The ratio of the length of the siphunculi to that of the
cauda is 1.7 to 1.8. (see below). Heie (1995) states explicitly that the very similar Uroleucon
cichorii does not occur on Hieracium pilosella.

Figure 43. Photomicrograph of Uroleucon pilosellae aptera showing tibiae with paler middle
section.
The first tarsal segment has only 3 hairs, unlike most Uroleucon which have 5 (see below).

Figure 44. Photomicrograph of Uroleucon pilosellae aptera showing 3 hairs on first tarsal
segment.
Only two adult specimens were available to examine - both met the specified criteria, with
siphunculus/cauda = 1.7. The British record for this species is based on five trapped alates
(Stroyan, 1950). However, Blackman (2010) reports that re-examination of two of these cast
doubt on their identification since they lacked well developed antesiphuncular sclerites. Our
specimens possessed this character and are the first to be recorded in Britain on the host
plant.

Leontodon autumnalis (Autumn hawkbit)
Uroleucon hypochoeridis (Hawkbit aphid)
Many plants had colonies of the aphid Uroleucon hypochoeridis on the upper parts of the
flower stem. This is another member of the Uroleucon cichorii group which feeds on
Hypochoeris spp and Leontodon autumnalis. In life Uroleucon hypochoeridis apterae are
brown or reddish brown with black antennae and siphunculi. Body length is 2.8 to 4.4 mm.

Figure 45. Uroleucon on flower head of Leontodon autumnalis
Antesiphuncular sclerites are present. The cauda is light. Dorsal hairs all or mostly arise from
dark scleroites.

Figure 46. Photomicrograph of Uroleucon hypochoeridis aptera showing light cauda

The ratio of the length of the fused last two segments of the rostrum to the length of the
second tarsal segment is 0.84 to 1.08.

Figure 47. Photomicrograph of Uroleucon hypochoeridis aptera showing relative lengths of
rostrum apex and second tarsal segment of hind leg.
The mean ratio of the length of the fused last two segments of the rostrum to the length of the
second tarsal segment was 1.05 (SD 0.104) for n=18 (range = 0.86 to 1.3), significantly lower
than the mean ratio recorded for Uroleucon on Crepis, and well below what would be
expected for Uroleucon leontodontis (1.3 to 1.84).

Figure 48. Uroleucon hypochoeridis developing males (green) and females (pink).

Figure 49. Uroleucon hypochoeridis adult male alate.

Figure 50. Uroleucon hypochoeridis nymphs with syrphid egg (right).
Fascinating studies have been carried out on this species showing coordinated twitching and
kicking responses evoked during oviposition attempts by Aphidius parasitoids, and during
attacks of aphidophagous larvae (Hartbauer, 2010). Cooperative defense behaviour ought not
surprise us given individuals within a small colony are likely to be genetically identical.

CAMPANULACEAE
Campanula rotundifolia
Uroleucon campanulae (Harebell aphid)
Several colonies of the aphid Uroleucon campanulae were found in a restricted area of
grassland near the lodge compound. In life these aphids are shiny reddish brown to black,
with antennae, siphunculi, and cauda black and legs bicoloured yellow and black. The body
length is 2.1 to 3.7 mm.

Figure 51. Uroleucon campanulae on Campanula rotundifolia flower stem.

Figure 52. Uroleucon campanulae aptera and nymphs on base of Campanula rotundifolia
flower.

Uroleucon campanulae siphunculi have polygonal reticulation over more than 0.2 of their
length. The siphunculi are 1.1 times the length of the cauda. Their cauda is dark, like the
siphunculi (see below).

Figure 53. Photomicrograph of Uroleucon campanulae showing relative length of
siphunculus and cauda.
This aphid feeds on the upper parts of stems and flowers of Campanulaceae (Campanula,
Jasione) in Europe and Central Asia. It is mentioned as a minor pest of decorative
Campanula in Poland by Wilcaniec et al. (2008).

ULMACEAE
Ulmus glabra (Wych elm)
Eriosoma ulmi (Elm aphid)
Galls on Ulmus glabra growing in the lodge garden revealed the recent presence of the aphid
Eriosoma ulmi.

Figure 54. Remains of Eriosoma ulmi on Ulmus glabra.
The polyphagous aphid Macrosiphum euphorbiae (see below) was also found as an
accidental on elm.
URTICACEAE
Urtica dioica (Common stinging-nettle)
Microlophium carnosum (Common nettle aphid)
An empty parasitized mummy revealed the recent presence of the aphid Microlophium
carnosum on Urtica dioica.

Figure 55. Empty mummy of Microlophium carnosum aptera on Urtica dioica.

Microlophium carnosum is a large spindle-shaped aphid. The wingless adults are various
shades of green, pink or reddish purple. The antennae are much longer than the full body
length. The siphunculi are long - 2.3 to 3.1 times the length of the cauda; they are tapering
with flared apices. The body length of apterae is 3.1 to 4.3 mm. The winged adult has dark
marginal sclerites, but only faint spino-pleural markings.
There is a sexual stage in the life cycle, but there is no host alternation. Microlophium
carnosum live on stems and leaves of Urtica dioica and are not ant-attended. They are
generally common and often abundant throughout Europe and Asia east to Mongolia, Africa
and North America. Nevertheless, despite much searching, this was the only evidence of the
species that we found at Dundreggan. Microlophium carnosum populations reach their peaks
in June, and there is then a rapid decline in numbers as a result of the combined effects of
intraspecific competition and a deterioration in the food quality of the host plant. The low
numbers at Dundreggan would have been accentuated by the unusually hot weather.
MYRICACEAE
Myrica gale (Bog myrtle)
Myzocallis myricae (Bog myrtle aphid)
Small numbers of the aphid Myzocallis myricae were found on the young leaves of Myrica
gale in one site. In life their alates are yellow or orange, with black longitudinal markings on
the head and thorax. The body length is less than 3.5 mm. Short-winged (brachypterous)
specimens are common. Immatures are a little more brightly coloured. Myzocallis myricae is
found on the leaves and young growth of Myrica gale in northern and western Europe.

Figure 56. Myzocallis myricae alate on Myrica gale leaf.

Figure 57. Myzocallis myricae nymph on Myrica gale.
Myzocallis myricae antennae are shorter than the body, and the terminal process of the sixth
antennal segment is less than twice the length of the basal part. The abdominal tergites 1 to 7
have paired dusky spinal and marginal sclerites. The siphunculi are short truncated cones.
The tibiae have similar pigmentation to distal parts of the femora (see below).

Figure 58. Photomicrograph of Myzocallis myricae alate showing paired dusky spinal
sclerites.

Figure 59. Photomicrograph of Myzocallis myricae nymph showing paired dusky spinal
sclerites.
Very little has been published on the ecology or distribution of this aphid other than that it
has been recorded quite widely in Ireland (Carter et al., 1987). Myzocallis myricae has,
however, been used in a study into the cost in terms of resources for an aphid of developing
flight muscles (Dixon & Kindlmann, 1999). The brachypterous form (with very short or
rudimentary wings) of the bog myrtle aphid is structurally very similar to the macropterous
form (with long or large wings), it has small but perfect wings and, more importantly, lacks
flight muscles. The gonads of the brachypterous form make up a significantly greater
proportion of their dry mass than do the gonads of the macropterous form. This conforms
with the prediction that migrants should have smaller gonads than nonmigrants.

BETULACEAE
Betula pendula (Silver birch), Betula pubescens (Downy birch), Betula nana (Dwarf
birch)
Symydobius oblongus (Shiny birch aphid)
Extensive observations on birch trees in Formica lugubris areas of woodland failed to reveal
any Symydobius. Nor did we find any long columns of ants leading to aphid colonies on
twigs, as observed by Baker (2012). However, a small tree/bush of Betula pendula along the
main road running through the southern part of Dundreggan had a large colony of antattended Symydobius oblongus.

In life Symydobius oblongus is shiny dark brown with no wax. The antennae have two or
three broad white bands and are a little shorter than the length of the body, with a terminal
process that is shorter than the base of the last antennal segment.

Figure 60. Symydobius oblongus apterae and nymphs on Betula pendula stem.

Figure 61. Symydobius oblongus alate and nymphs on Betula pendula stem.
Symydobius oblongus siphunculi are very short and truncate and have rows of fine spinules
around them. The siphunculi are paler than either the body or the cauda. Their cauda is
broadly rounded and lacks a terminal knob (see below).

Figure 62. Photomicrograph of Symydobius oblongus aptera showing very short siphunculi
and characteristic antennal markings.

Figure 63. Photomicrograph of Symydobius oblongus alate.
Symydobius oblongus is found on the twigs, young stems and branches of both Betula
pendula and Betula pubescens. Sexual forms occur in October to November. As is usual, the
colony was vigorously attended by ants (see below). The species is found throughout Europe
and Asia.

Euceraphis punctipennis (Downy birch aphid)
An adult alate Euceraphis punctipennis was found resting on a leaf on a Betula pubescens
tree north west of the lodge garden, and several nymphs were obtained by beating Betula
foliage. In life Euceraphis punctipennis adults are pale green with a dark brown head and
thorax. Mature adults have extensive deposits of bluish white wax, most noticeably on the
legs and antennae (see below).

Figure 64. Euceraphis punctipennis alate and nymphs on Betula pubescens leaf.

Figure 65. Euceraphis punctipennis fourth instar future alate.

The base of the sixth antennal segment is usually 0.8 to 1.32 times longer than the length of
the second tarsal segment, and 2.1 to 2.5 times longer than the length of the fused last two
segments of the rostrum. Early spring populations never have black cross bands on all
tergites.

Figure 66. Photomicrograph of Euceraphis punctipennis fourth instar future alate showing
developing wing buds.
Euceraphis punctipennis occurs on the undersides of leaves of Betula pubescens throughout
Europe. Oviparae and adult males occur in October to November.
This species were abundant at Dundreggan in June 2012 when the previous aphid survey was
carried out (Baker 2012). Along with the aphid Cinara juniperi on Juniperus communis, it
was then the most abundant aphid at Dundreggan. In contrast by late July 2013 Euceraphis
punctipennis was very uncommon. The lower sampling intensity on birch (because the aim
was to focus more on herbs) may have contributed to this. But numbers were expected to be
much lower by then as the species reproductive rate declines in mid summer because of
declining food quality (Wratten 1974). This would have been accentuated in 2013 by the high
temperatures.

Calaphis betulicola (Black-tipped dark-veined birch aphid)
Calaphis betulicola was found on young growth of Betula pubescens. It was also abundant on
nursery and polytunnel Betula nana, reaching pest numbers in some cases. The apterae in life
are pale green or yellowish, with dark apices to antennal segments, femoro-tibial joints, tibial
apices and tarsi. Their body length is 2.0 to 2.3 mm.

Figure 67. Calaphis betulicola aptera and nymphs on Betula pubescens leaf.

Figure 68. Calaphis betulicola aptera and nymphs on Betula nana leaf.
The head and thorax are pale. The siphunculi are pale but with dark brown tips (distinguishes
from C. flava which has the siphunculi rarely a little dusky at the flange).

Figure 69. Photomicrograph of Calaphis betulicola aptera showing tips to siphunculi.
The antennae are longer than the body and the terminal process is clearly longer than the base
of last antennal segment. Most secondary rhinaria on antennal segment III are placed towards
the middle of the segment (see below). They are not near the base, which distinguishes the
species from Calaphis flava.

Figure 70. Photomicrograph of Calaphis betulicola antenna showing secondary rhinaria near
middle of antennal segment III.
Winged individuals have characteristically darkened wing veins, and their siphunculi have
the apical halves dark brown to black.

Figure 71. Photomicrograph of Calaphis betulicola alate showing darkened wing veins and
dark tips to siphunculi.
Calaphis betulicola is found on the undersides of leaves of Betula spp., usually on seedlings
and small trees less than 1 meter high. It has been recorded as living on Betula nana in
Sweden (Holman, 1996).
Calaphis flava (Yellow dark-veined birch aphid)
Some Calaphis alates on Betula nana in the nursery keyed out to Calaphis flava. These
apterae in life are pale green or yellowish, with dark apices to antennal segments, femorotibial joints, tibial apices and tarsi. Their body length is 1.9 to 2.7 mm.

Figure 72. Photomicrograph of Calaphis flava aptera showing pale tips to siphunculi.

The head and thorax are pale. The antennae are longer than the body, and the terminal
process is clearly longer than base of last antennal segment.

Figure 73. Photomicrograph of Calaphis flava showing secondary rhinaria near base of
antennal segment III.
Most secondary rhinaria on antennal segment III are placed near the base of the segment.
Their siphunculi are either completely pale or may be a little dusky at the tips. Winged
individuals have darkened wing veins, less so that in Calaphis betulicola

Figure 74. Photomicrograph of Calaphis flava alate showing pale tips to siphunculi.

Betula pubescens is the preferred host in Europe, but the young growth of many other Betula
species may be colonised.
CORYLACEAE
Corylus avellanae (Hazel)
Myzocallis coryli (Small hazel aphid)
A single nymph was beaten from a hazel tree in the Dundreggan lodge compound. It was
reared through to the adult for identification purposes. In life the winged adult viviparae are
pale yellow to yellowish white. Nymphs (as below) are light green.

Figure 75. Myzocallis coryli nymph on Corylus avellanae leaf showing black rings to
antennae.
Myzocallis coryli antennae are ringed with black, and the terminal process is 2 to 3 times as
long as the base of the last abdominal segment. Their forewing has a black spot at the base of
the pterostigma. The cauda is knobbed and the siphunculi are small, truncate cones. The body
length of alates is 1.3 to 2.2 mm. Baker (2012) found Myzocallis coryli on hazel growing
along the banks of river Moriston.
SALICACEAE
Salix lanata (Woolly willow), Salix lapponum (Downy willow)
Cavariella theobaldi (Willow - parsnip aphid)
Large numbers of Cavariella theobaldi were found on young saplings of Salix lanata and
Salix lapponum growing in the nursery.

Figure 76. Cavariella theobaldi aptera and nymphs on Salix lanata leaf.
Apterae on leaves and new growth of Salix spp. are yellowish green to green with rather
dusky tapering siphunculi. Their body length is 1.6 to 2.0 mm.
The last antennal segment's terminal process is 2.1 to 3.5 times as long as that segment's base.

Figure 77. Photomicrograph of Cavariella theobaldi aptera showing cylindrical siphunculi
Their siphunculi are 2.0 to 2.4 times as long as the cauda, and are cylindrical or tapering from
base to apex (and not swollen). The supracaudal process is 0.33 to 0.75 times the caudal
length and nearly quadrangular.

Figure 78. Photomicrograph of Cavariella theobaldi alate
Cavariella theobaldi was being predated by large numbers of cecidomyiid larvae
(Aphidoletes).

Figure 79. Aphidoletes larva on Salix with remains of predated aphid
Cavariella theobaldi is a very common aphid. Baker (2012) found it commonly on Salix
aurita at Dundreggan in June 2012. The willow - parsnip aphid host alternates between
willows (Salix spp.) and some umbellifers mainly wild parsnip (Pastinaca) and hogweed
(Heracleum). It is common over most of Europe and in North America.

Populus tremula (Aspen)
Pterocomma tremulae (Hairy aspen bark aphid)
The aphid Pterocomma tremulae was found on one aspen tree. In life the apterae are dark
warm brown or olive-brown, wax-dusted, with straw-coloured siphunculi. The body length is
2.5 to 4.3 mm.

Figure 80. Pterocomma tremulae apterae on Populus tremula stem.
The terminal process is 1.5 to 2.0 times as long as the base of the last antennal segment. The
abdomen has large marginal and pleurospinal sclerites. The siphunculi are slightly swollen,
often with 1 to 3 hairs.

Figure 81. Photomicrograph of Pterocomma tremulae aptera showing swollen siphunculi.

Pterocomma tremulae are usually on the suckers and two-year-old twigs of Populus tremula,
but are occasionally found on other Populus spp. At Dundreggan the colony was attended by
ants. It occurs in north-west, central and east Europe, and west Siberia. Judging from the
general lack of any literature on this species, it would seem to be fairly uncommon or at least
local across its range.
Two species found by Baker (2012), and not found in this survey, were Pachypappa tremulae
(L.) and Chaitophorus tremulae Koch. This may have been because we focused more on
herbaceous plants, but is more likely because of adverse weather conditions for tree aphids.

PINACEAE
Larix decidua (European larch)
Adelges laricis group (Larch adelgid)
Larch adelgids were found on the larch in a mixed larch/western hemlock hedge along the
front of the Dundreggan lodge compound. Females live on larch producing one or more
generations and vast quantities of wax wool and large globules of honeydew. The adelgid is
usually completely covered by the wax wool.

Figure 82. Adelges laricis on Larix decidua with wax and honeydew droplet.
The head and prothorax of Adelges laricis alates have wax gland areas bearing numerous
facets clearer than surrounding cuticle. Their apterae are oval with paired sclerotic plates on
thorax and abdominal tergites 1 to 5, and numerous wax gland facets (see below).

Figure 83. Photomicrograph of Adelges laricis showing paired sclerotic plates and wax
glands on abdomen.
The larch adelgid has a complex life cycle alternating between the primary host (spruce) and
the secondary host (larch). Females on spruce hatch from fertilized eggs in autumn and the
young larvae overwinter on spruce twigs. In spring they feed at the bud scale bases inducing
a gall. The galls mature in summer to give greyish to black winged females known as
gallicolae.
These fly to larches, settle on the needles and deposit eggs. The eggs hatch to give blackish or
purplish grey nymphs that overwinter on one year old larch shoots near bud. These mature in
April to blackish grey females (sistens) that reproduce parthenogenetically and deposit
unprotected clusters of eggs at base of leaf spurs. Nymphs from these eggs turn into wingless
or winged adults a month later which produce vast numbers of nymphs.

Pinus sylvestris (Scots pine)
Cinara pinea (Large pine aphid)
The aphid Cinara pinea was found on young Pinus sylvestris trees in the Dundreggan
compound. A dead mummified aphid of this species was also found on Pinus sylvestris near
the dam. In life apterae are shiny orange-brown (spring) to grey or dark brown finely spotted
with black and dusted with wax (summer). Cinara pinea is a large species with a body length
of 3.1 to 5.2 mm.

Figure 84. Cinara pinea aptera on Pinus sylvestris needle base.
The hairs on abdominal tergites arise from small, irregularly shaped scleroites (see below).

Figure 85. Photomicrograph of Cinara pinea aptera showing fine black spots on dorsum.
The second tarsal segment of the hind tarsus is more than twice as long as its first segment
(see below).

Figure 86. Photomicrograph of Cinara pinea showing relative lengths of first and second
hind tarsal segments.
Cinara pinea lives on new shoots of Pinus sylvestris, and sometimes other Pinus spp.
including Pinus nigra in dry areas. It is found throughout Europe, Georgia, eastern Siberia,
China and has been introduced to North America. More work has been done on this Cinara
species than most (e.g. Kidd, 1985, 1990). Variations in tree ‗quality‘ from tree to tree and
from year to year which affect nymphal growth and mortality are of paramount importance in
determining pine aphid population numbers.

Cinara pini (Scots pine aphid)
The aphid Cinara pini was found on several old pine trees both along the Bhlaraidh stream
and near the Dundreggan lodge. In life their apterae are grey or greyish-green with black
markings, and with either a slight bronze iridescence or a dusting of grey wax. All stages of
this species tend to be highly variable (Fossel, 1972) both in markings and overall colour.
Their body length is 1.9 to 3.7 mm.

Figure 87. Cinara pini on Pinus sylvestris bark.
The dorsal hairs are short. There are 4 hairs on the antennal terminal process. The hairs on the
hind tibia and antennal segment III are less than 100 um long.

Figure 88. Photomicrograph of Cinara pini aptera.
The first segment of their hind tibia is less than half the length of its second segment (see
below).

Figure 89. Photomicrograph of Cinara pini hind tibia showing relative length of first and
second segments.
The sclerotized part of the stylet groove (see below) was 1.52 mm in length.

Figure 90. Photomicrograph of Cinara pini rostrum showing (dark) sclerotized section.

Figure 91. Photomicrograph of Cinara pini alate.
Cinara pini are found on young shoots of Pinus sylvestris in spring. Later they live on the
undersides of older foliated twigs or branches. Cinara pini are found throughout Europe, and
apparently also in Siberia and Japan. Carter & Maslen (1982) describe this species as rather
uncommon in Britain and predominantly a southern species. We, however, have found this
species fairly common in southern Britain, and Baker also found this species in Wales and at
Dundreggan.
Larsson (1985) looked at the within-tree distribution of Cinara pini on Scots pine trees
throughout the growing season. Aphids were aggregated on the young internodes in the top
parts of the crown during early summer, and on the older internodes in the lower parts of the
crown during late summer. Seasonal changes in Cinara pini distribution patterns were related
to the seasonal changes which take place in the phloem sap of Pinus sylvestris.
Eulachnus brevipilosus (Narrow green pine needle aphid)
This aphid was found by beating young Scots Pine trees in the vicinity of the Dundreggan
lodge. These aphids are spindle-shaped, bright green without distinct brown dorsal spots (but
some speckling), and without wax.

Figure 92. Eulachnus brevipilosus aptera on Pinus sylvestris needle.
Eulachnus brevipilosus dorsal scleroite plates are circular or oval, each bearing a short seta..

Figure 93. Photomicrograph of Eulachnus brevipilosus aptera.
The setae on the third antennal segment are shorter than greatest diameter of that segment
(see below).

Figure 94. Photomicrograph of Eulachnus brevipilosus aptera showing length of setae
relative to the third antennal segment width.
There are capitate hairs on the tibiae (see below).

Figure 95. Photomicrograph of Eulachnus brevipilosus aptera showing capitate hairs on tibia.
There are 6 to 18 dorsal setae on abdominal tergite VIII, and these bear strong subcapitate
processes apically.

Figure 96. Photomicrograph of Eulachnus brevipilosus aptera showing capitate hairs on
abdominal tip (not the cauda).
CUPRESSACEAE
Juniperus communis (Juniper)
Cinara juniperi (Juniper aphid)
Cinara juniperi was found on several juniper bushes and trees, but was nowhere very
common. Their apterae and alatae are pinkish brown with light wax dusting, not forming a
pattern, and have dark legs. The wax dusting is fairly uniform (distinguishes from Cinara
mordvilko where posterior is wax free). Their body length is 2.1 to 3.4 mm.

Figure 97. Cinara juniperi aptera on Juniperus communis stem.

The hind tibiae are uniformly dark brown. Antennal segment V is less than 0.9 times the
length of segment VI.

Figure 98. Photomicrograph of Cinara juniperi aptera.
The hairs along the outer side of the hind tibia are at least 1.5 times (mostly 2 to 3 times ) the
diameter of the tibia in the middle (see below).

Figure 99. Photomicrograph of Cinara juniperi showing relative length of tibial hairs and
width of hind tibia.
The ratio of the length of the fused last two segments of the rostrum to the length of the
second segment of the hind tarsus is 0.60 to 0.85 (see below).

Figure 100. Photomicrograph of Cinara juniperi aptera showing relative length of rostrum tip
and second tarsal segment.
According to Blackman & Eastop (1994), Cinara juniperi feeds on the undersides of young
shoots of Juniperus communis and its varieties, feeding on the needles. Interestingly we did
not find Cinara juniperi feeding on the needles (as reported by Baker). Instead they were
feeding at the base of shoots, as reported by Jaskiewicz & Kot (2007). The differing reported
sites probably reflect a seasonal change in preferred feeding site through the year as young
shoots mature.
Jaskiewicz & Kot (2007) described the population dynamics of Cinara juniperi in Poland.
The first individuals of this species were most frequently observed at the turn of April and
May, while the maximum population was found in the first half of May. The course of the
weather conditions affected the aphid's population dynamics. They usually disappeared by
the end of July. On the other hand, dry periods at the end of June and in July, with heavy
stormy rainfalls, caused their population size to crash. The presence of Cinara juniperi was
observed first of all on the bottom part of young twigs of common juniper, where they lived
individually or in small colonies. They caused, especially in the period of the largest number,
browning and drying out of the needles - and inhibited the stems‘ growth.
POLYPHAGOUS APHID SPECIES
Macrosiphum euphorbiae (Potato aphid)
Winged individuals of (the common and widely distributed) Macrosiphum euphorbiae were
found colonizing various herbaceous plants, including Senecio jacobaea (ragwort) and Crepis
capillaris (smooth hawk's beard), as well as some trees (probably as accidentals).
The apterae (not figured) are either green with a darker green longitudinal stripe or red, often
rather shiny. Their eyes are reddish and the antennae are darker towards their tips. The
femora are brownish and rather pale with the apices not dark or only slightly so. The

siphunculi are pale sometimes with the tips darker, but not as dark as the tips of the tibiae.
They are reticulated on the apical 13 to 20% and 1.7 to 2.2 times the length of the cauda. The
cauda is rather pointed and not constricted. The body length of apterae is 2.0 to 4.0 mm.
The alates are green or reddish with the head and thorax yellowish-brown. The abdomen has
indistinct marginal sclerites on segments II to V.

Figure 101. Macrosiphum euphorbiae alate that reproduced on Senecio jacobaea
(ragwort).

Figure 102. Macrosiphum euphorbiae alate accidental on Ulmus glabra (wych elm).

Macrosiphum euphorbiae antennae and siphunculi are darker than in their apterae. The
femora have brown apices. The antenna is longer than the body. The siphunculi are 1.9 to 2.3
times the length of the cauda (see below).

Figure 103. Photomicrograph of Macrosiphum euphorbiae alate showing long dark
siphunculi and brown apices to femora.
Macrosiphum euphorbiae is a common and highly polyphagous species which is often a pest
on various crops as well as on numerous garden ornamentals. It usually overwinters as
viviparae, but it can produce sexual forms and eggs on rose. It was originally a North
American species but was introduced to Europe about 1917 and is now cosmopolitan.

Mutualist associations
In the previous survey, Baker (2012) listed seven ant-aphid associations for Dundreggan.
Five of these (Formica lugubris attending Cinara juniperi, Cinara nuda, Cinara smolandiae,
Pterocomma tremulae and Symydobius oblongus) were described as ‗obligate‘ myrmecophily
on the basis that the aphid is never (or very rarely) found without ants. Two associations
(Formica lugubris attending Cinara pinea and Lasius sp.attending Aphis armata) were
described as ‗facultative‘, since these aphid species are regularly encountered without ants.
We found two of the same associations, the first being Formica lugubris attending Cinara
juniperi on juniper. The relationship is facultative as Cinara juniperi has sometimes been
found without ants. Baker (2012) reported that Formica lugubris attendance of Cinara
juniperi was casual, did not persist for long and involved individual ants rather than clusters

of ants attending clusters of aphids

Figure 104. Formica lugubris antennating Cinara juniperi on Juniperis communis.
He did, however, observe Formica lugubris gleaning Cinara juniperi honeydew which had
fallen onto needles, and considered that in this way Cinara juniperi may be an important
source of energy for Formica lugubris.
Baker (2012) also noted that Formica lugubris struggles to manoeuvre amongst juniper
needles, making it difficult to feed on honeydew from Cinara juniperi, which typically feeds
on foliated stems and needles. Jaskiewicz & Kot (2007) noted that Cinara juniperi is rarely
visited by ants.

Figure 105. Group of Formica lugubris attending Cinara juniperi on Juniperis communis.

As our photos suggest, the rather few colonies of Cinara juniperi that we found were closely
and enthusiastically tended, sometimes with multiple ants to each aphid as can be seen above.
We discuss the reasons for the difference between our observations and others below.
The second association that was found both by us and Baker (2012) was Formica lugubris
attending Pterocomma tremulae on Populus tremula (aspen).

Figure 106. Formica lugubris attending Pterocomma tremulae on Populus tremula.
Pterocomma tremulae was certainly closely attended by Formica lugubris, but surprisingly it
did not appear to be vigorously defended. Unlike with Cinara juniperi, the ants left very
readily if disturbed.
In addition we found several other ant aphid associations. Two species of ants,
Formica lemani and Formica lugubris were found attending Cinara pini on Pinus sylvestris
(Scots pine).

Figure 107. Formica lemani attending Cinara pini on Pinus sylvestris.
These aphids were closely attended and defended on Pinus sylvestris by Formica lemani
along the Bhlaraidh valley, and by Formica lugubris near the lodge compound.
Bauer-Dubau (2000) found that Cinara pini was constantly and heavily attended by the ant
Lasius fuliginosus. We have found Cinara pini vigorously attended by Formica rufa in
southern England. Formica lemani is less commonly noted, but Breen (1979) found that
Cinara pini in Ireland was visited by Formica lemani, Myrmica ruginodis and Lasius niger,
even though it was most commonly tended by Formica lugubris. Formica lemani is not
limited to woodland for nesting sites and is also common on moorland. Baker (2012)
expresses concern that few pines are growing where mutualistic ants are present. Fortunately
Formica lemani can play that role and is likely to be very widely distributed at Dundreggan,
albeit rather more difficult to survey as it lacks such obvious nests.
Two ant species, Formica lemani and Lasius niger were also found closely attending Aphis
cytisorum on Sarothamnus scoparius (broom) found in different locations.

Figure 108. Formica lemani attending Aphis cytisorum on Sarothamnus.
Similarly the same two ant species, Formica lemani and Lasius niger were found closely
attending Aphis ulicis on gorse, again in different locations.

Figure 109. Formica lemani attending Aphis ulicis on Ulex.
Sloggett et al. (2002) found Aphis ulicis was tended by Formica rufa and Myrmica ruginodis.
Brian et al. (1965) reported that both Lasius niger and Formica fusca feed on honeydew from
Aphis ulicis. Breen (1979) noted that Formica lugubris tended Aphis ulicis. Aphis ulicis may
form an important source of sugars for ants at Dundreggan, especially when juniper and birch
aphids are less available.
The aphid Brachycaudus cardui on Senecio jacobaea (ragwort) was also attended by ants,

either by Formica lugubris or by Lasius niger. Brachycaudus cardui is usually classed as a
facultative myrmecophile, in other words it may or may not be attended by ants, and studies
indicate only a small (5.4%) increase in fitness due to ant attendance (Stadler & Dixon,
2008). Nonetheless all Brachycaudus colonies we found were attended and fiercely defended
by either Formica lugubris or Lasius niger.. If the plant was touched, ants swarmed over and
attacked the ‘intruder‘.

Figure 110. Lasius niger vigorously attacking hand of intruder.

Figure 111. Brachycaudus cardui attended by Formica lugubris on Senecio.
Senecio jacobaea is common in some of the more open woodland areas, so Brachycaudus
cardui may produce an important part of the honeydew diet of Formica lugubris.
The aphid Aphis fabae cirsiiacanthoidis was loosely attended by Formica lugubris on

Cirsium palustra, but since there was only one alate and two nymphs present, the ants were
not that interested. It is possible the ants were mainly searching for Brachycaudus cardui
which was present on nearby ragwort.
One of the most interesting examples of mutualist associations was seen with colonies of
Dysaphis sorbi on Sorbus aucuparia (rowan). The first population we found, comprising
young colonies in leaf rolls, was attended by Formica lemani.
The largest such infestation we encountered was on a Sorbus aucuparia beside the Allt
Ruadh (or Red Burn) and, rather appropriately, described by Alan Featherstone as a ‗wonder
tree‘ (see http://alansblog.org.uk/?p=2677).

Figure 112. Formica lugubris attending Dysaphis sorbi on Sorbus.
These colonies were vigorously attended by large numbers of Formica lugubris, and there
were very few predators or parasitoids around. Cherix (1980) also found that Formica
lugubris fed on honeydew from Dysaphis sorbi, as well as from several other aphid species.

Wasps (Vespula) were frequent around this tree, again feeding in the honeydew. There was
no evidence that they were predating on the aphids, but they could have benefited the aphids
by dissuading vertebrates including birds from attacking the leaf nests, and by removing the
excreted honeydew.

Figure. 113. Vespula vulgaris gleaning honeydew from leaves around Dysaphis sorbi leaf
nest.
Several species of Diptera were also observed feeding on the honeydew - the first shown
below is the syrphid Melanostoma mellinum.

Figure 114. Melanostoma gleaning honeydew from leaf under Dysaphis sorbi leaf nest.
Although one might think that the presence of aphids would induce oviposition by females of
this syrphid, in fact Melanostoma is a phytozetic syrphid which relies more on plant-derived
stimuli than on aphid presence.

Figure 115. Pegomya? fly gleaning honeydew from leaf beneath Dysaphis sorbi leaf nest.
Last but not least we come to Lasius niger attending Symydobius oblongus on Betula
pendula. Baker (2012) found Formica lugubris attending this species at Dundreggan,
although we have found Lasius niger performing this role elsewhere.

Figure 116. Lasius niger attending Symydobius oblongus on Betula.
Douglas & Sudd (1980) carried out a detailed study on the relationship between Symydobius
oblongus and Formica lugubris. Symydobius oblongus can coordinate its defaecation with the
presence Formica lugubris - 86% of droplets are produced in the 14% of time when the ant is
attending it. This coordination is achieved partly by the ant stroking the aphid with its
antennae and palps to encourage it to defaecate, and partly by the aphids moving their

abdomens to signal their readiness to defaecate to the ant.
Stadler & Dixon (1999) found that ant attended Symydobius developed quicker, were larger
and invested more in gonads. In addition the ant regulated population size of Symydobius to
50 to 70 individuals per birch sapling by removing aphids. Breen (1979) also noted that
Formica lugubris tended Symydobius oblongus.

DISCUSSION
Aphid species composition
There was a notable difference in the composition of aphid species between 2012 and 2013.
This will be accentuated by having different people doing the survey, and the fact that more
emphasis was put on herbaceous plants. Nevertheless two people still searched trees for about
30% of the survey time.
Whilst in June 2012 the Chaitophorinae and Thelaxinae were well represented, no species in
those subfamilies were found in 2013. In June 2012 29 of the 30 aphid species were found on
trees, whilst in July 2013 only 13 of the 32 species were found on trees. A difference between
the two samples was to be expected since tree aphids tend to peak earlier in the year, whilst
those on herbaceous plants peak later - often at flowering time. In addition some species
(such as Thecabius affinis) host alternate, spending the spring on woody hosts and in the
summer migrate to herbaceous hosts. What was surprising was the low population densities
of tree aphids (especially on juniper and birch) which usually remain high at least into July.
The only exception to this scarcity of tree aphids was the large aphid populations on young
birch trees in the nursery and polytunnel 4 at Dundreggan. These were initially thought to be
Calaphis flava, but closer examination revealed that many were in fact Calaphis betulicola.
One character used to differentiate the species is the colour of the apical part of the siphunculi
which is (usually) pale in Calaphis flava, but dark or black in Calaphis betulicola. However
we found the apterae very variable in this respect. A more reliable character is the position of
secondary rhinaria on the antenna (see Fig. 62). Using this character we were able confirm
their identity as Calaphis betulicola. These appeared to constitute the greater part of the aphid
populations on the birch seedlings.
The 2012 and 2013 surveys were rather different regarding aphid species on herbaceous
plants and shrubs. In 2012 only one Uroleucon species was recorded, whilst in 2013 seven
Uroleucon species were found. Moreover, Uroleucon species on herbs such as Leontodon
autumnalis and Cirsium arvense were more abundant and widespread than any other aphid
species. Aphids in this genus are, with a few exceptions, restricted to one or a few host
species within the genus Asteraceae or Campanulaceae. They do not host alternate and, apart
from a brief dispersal phase by the alates, spend their entire lives feeding and reproducing on
the surfaces of their plants.

Moran (1986) suggested that Uroleucon aphids have adapted morphologically to the different
selective regimes imposed by certain characteristics of the plant surface to give rise to the
large number species we see today. Those characteristics, including hairs, glandular hairs,
scales and papillae (known collectively as trichomes) are known to affect feeding success of
aphids. Members of the Asteraceae vary greatly even within a genus in trichome structure
and abundance from (smooth) glabrous surfaces (e.g. Leontodon autumnalis), to those which
are densely pubescent with short hairs, to those which have long glandular hairs.
In general the hairier the plant surface, the longer the apical segment of the aphid rostrum.
The main characteristic used by both Blackman & Eastop (2006) and Heie (1995) to
differentiate some of the closely related Uroleucon species is the ratio of the length of the
apical segment of the rostrum (strictly speaking the fused last two segments) to the length of
the second segment of the hind tarsus. The latter is simply used to standardize the
measurement of rostral length for the size of the aphid, so the higher the ratio, the greater its
standardized rostrum length .
Heie gives Uroleucon hypochoeridis as occurring on Hypochaeris spp. and Leontodon
autumnalis, and having a (rostrum apex to tarsal segment length) ratio of 0.84 to 1.08.
Hypochaeris spp. and Leontodon autumnalis either have smooth (glabrous) stems or very
short hairs. Uroleucon grossum occurs on the upper parts of Crepis spp. and has a ratio of
1.04 to 1.33. Crepis spp. have distinctly hairy stems and bracts. Uroleucon leontodontis with
the longest rostrum (the ratio is 1.32 to 1.57) occurs on Leontodon hispidus ssp. hastalis. This
plant has very long hairs on the stems and bracts.
Measurements we obtained indicated that we were getting Uroleucon hypochoeridis (with a
mean ratio of 1.05) on Leontodon autumnalis, and Uroleucon grossum (with a mean ratio of
1.24) on Crepis capillaris. We found no specimens on Leontodon autumnalis to have a
rostrum ratio exceeding 1.3, as required for Uroleucon leontodontis. Baker (2012), on the
other hand, reported Uroleucon leontodontis on Leontodon autumnalis at Dundreggan. Whilst
Heie (1995) thought this very unlikely, Blackman (pers. comm.) suggested Uroleucon
leontodontis may colonize Leontodon autumnalis early in the year, and be replaced by
Uroleucon hypochoeridis later in the year.
Evidence for population stress in 2013
Our results on aphid populations and ant-aphid associations suggest that both aphid and ant
populations were stressed by the unusual weather conditions in 2013, namely a cool spring
and unusually hot weather in the second and third weeks of July. It is very important to
consider what happens in years with unusual weather conditions, because it greatly affects the
sustainability of populations, especially where those populations may be very small (as for
example may be the case with Cinara smolandiae). If just one bad year can severely depress
a population, then the likelihood it will die-out at Dundreggan seems quite high.
There is evidence that several aphid populations were much reduced in 2013 compared to
2012. In June 2012 Symydobius oblongus was described as frequent in trees in the main area

of Formica lugubris nests. In July 2013 none was found in that area, although a colony was
found in a roadside site, attended not by Formica lugubris but by Lasius niger. In June 2012
Baker found that Cinara juniperi was abundant and ubiquitous at Dundreggan and was only
‗casually‘ attended by Formica lugubris. In July 2013 Cinara juniperi was present in low
numbers on only a few juniper trees, but was vigorously attended by Formica lugubris
(wherever this ant species was present).
Whilst standard texts might suggest ant-aphid interaction is simple and invariant, intensity of
attendance clearly is not an inherent feature of Cinara juniperi - but is dependent on the
availability of alternative food. Formica lugubris often gets much of its food from tending
Symydobius oblongus, but if the Symydobius population fails (as it appeared to do in 2013),
then Formica lugubris can switch to other species. It seems likely that changing levels of
attendance must also occur seasonally in ‗normal‘ years as different aphid populations peak
and decline in numbers.
This interpretation is supported by the presence of large numbers of Formica lugubris
vigorously tending aphids on the herb ragwort. At Dundreggan most of the Brachycaudus
cardui colonies we found were ant attended, and vigorously so, by Formica lugubris. Thus,
when it needs, to Formica lugubris can exploit honeydew sources from aphids feeding on
herbaceous plants and is not entirely, or in some years even predominantly, dependent on tree
aphids.
If Formica lugubris moved to herbaceous plant feeding aphids, we might expect some
competition with species of ants (such as Lasius niger) that normally tend aphids on
herbaceous plants. This could explain the high level of nectar larceny of flowers (as
alternative form of carbohydrates) by Lasius niger observed during this survey.

Figure 117. Lasius niger nectar raiding Digitalis flower.
There was also other damage to both herbaceous plants and the bark of trees.

Figure 118. Lasius niger eating stem of Lupinus.
Further evidence that ant populations were being stressed was some dysfunctional behaviour
by Formica lugubris.

Figure 119. Formica lugubris tending dead and empty Cinara juniperi mummy.
The ant was observed to stroke this (empty) mummy for about 30 minutes in an attempt to
induce it to give some honeydew - something it was clearly long-since unable to produce!

Despite the fact that the Formica lugubris and other species were somewhat short of
honeydew, there was no evidence of the consuming the aphids themselves, at least not the

usual honeydew providers. They may, however, consume such aphids later in the year when
the supply of honeydew dries up.
Perhaps the message from this section is that wildlife communities tend to be remarkably
flexible and able to adapt to our erratic weather. The fact that the ants normally tending tree
aphids appeared to switch their attention to herbaceous aphids (such as Brachycaudus on
ragwort) in 2013, suggests the Dundreggan management should try to maintain a good
diversity of flowering plants as well as focusing on planting trees.

Why construct species lists?
One justification for constructing a species lists is in order to provide a measure of
biodiversity and thus, by implication, conservation importance. Biodiversity, or species
richness, or species count, or the number of species within an area, is an attractively simple
concept to the uninitiated. Unfortunately it is anything but simple to quantify, and has been
greatly misused in the literature.
One problem in constructing a species list arises from the difficulty of unambiguously
assigning aphids to species. Since aphid taxonomy is still based upon morphology, not DNA
analysis, no one knows to what degree current taxonomic keys reflect relatedness. Therefore
it is uncertain to what extent differences in aphid morphology reflect differences in their host
plants, rather than genetic differences between aphids, especially when there are only very
slight differences between aphids with very closely-related hosts. Favret et al. (2010) raise
this issue in relation to their aphid survey in the Great Smoky Mountains National Park,
USA. They estimated that there were more species of the genus Uroleucon in the park area
than in any other genus, but suspected that this apparent diversity was simply a result of
historical reliance on host plant data to describe species. They noted that preliminary study
suggests that a number of these ―species‖ are synonyms.
Assuming the measure of interest is the number of species, we must address the problem that
no single survey, or set of surveys, is likely to discover every species present. Quite a few
ecosystems have been surveyed world-wide, and the general rule is that each has a very small
number of species which are extremely abundant, quite a few species are moderately
abundant, and a majority of species that are uncommon or rare. That said, whilst some
species are fairly ubiquitous, observing a species is rare (or common) in one study area, does
not imply that species is rare (or common) elsewhere. Given the law of diminishing returns,
and survey costs, there are several ways to estimate how many species can be expected in any
particular area.
We could just list all the species expected to be present on all the plant species known to be
present in the area. However, we will never know every plant species present in the area.
Even in our aphid survey we found one plant – Crepis capillaris – which is not listed in the
Dundreggan plant list. Also as Baker (2012) pointed out, only a small percentage of aphids
for plants are likely to be present, so the list should be seen as a guide (or an aspirational
target for eco-reconstruction) rather than as an indication of the real level of diversity to be

expected at Dundreggan. Small isolated habitats tend to lose species, assuming all possible
species were initially present, and this is especially true of areas disrupted by repeated human
intervention, such as Dundreggan. Conversely new species of plants and aphids also arrive,
either under their own steam or otherwise.
A more popular way to estimate the final (asymptotic) species count is to estimate the total
species count (expected after many surveys) by extrapolating the results of previous surveys.
As the number of species are found approaches the number present the curve should approach
horizontal. We can try to do this for the three surveys so far conducted (although the first was
not really for aphids, and includes a number of ‗species‘ only identified to generic level).

Figure. 120. Cumulative number of species found in (1) Malaise traps 2011, (2) Baker‘s 2012
survey, (3) this (2013) survey.
There are several obvious problems in extrapolating those results, in particular they make no
provision for the relative amount of effort in each survey. That said, estimating a smooth
'expected' curve requires some additional assumptions:
A: The probability of observing an aphid is only dictated by how common that aphid is.
B: The order in which aphids are observed is entirely a matter of chance.
Provided those assumptions are reasonable, the expected species count for each increment of
search effort could be estimated by simulation or mathematics, and then the total species
count extrapolated.
Unfortunately hand searching and Malaise trap samples require very different amounts of
search effort to yield a new species. Malaise traps are heavily biased towards species that
produce large numbers of winged adults, including species common outside Dundreggan but
absent within. Hand searching is heavily biased towards ant attended aphids, and biased

towards aphids on readily searchable hosts. It is also biased against cryptic species, and
strongly biased against root-dwelling species.
Nor is the order in which aphid species are observed a matter of simple chance. The
probability of observing aphids varies according to which areas are surveyed, which are most
accessible at that season, and from year to year.
Nevertheless, given sufficient survey effort, and a variety of methods with strongly differing
biases, you may feel that you could estimate the total species count.
But is a simple species count meaningful?

Conservation value
Species counts, as measures of biodiversity, are commonly assumed to indicate conservation
importance. Unfortunately nothing could be further from the truth. A number of papers have
been published justifying development work (dams, roads, farms, etc.) in areas of high
conservation importance (such as rainforest, mountain habitats, islands). A common format
for the study employs two species counts, one performed prior to intervention, and one
performed afterwards. Nearly always the post-intervention count is markedly higher, from
which it is argued the intervention improved conservation value. What this approach ignores
is that the additional species post-intervention are nearly always ubiquitous opportunist
species (and species which benefit thereof).
Since simple species counts treat every species as of equal conservation value, a species
count per-se is a highly misleading measure of conservation value. To obtain a more
meaningful measure, we would need to weight each species according to (say) its world-wide
rarity, or importance within its ecosystem (e.g. whether it is a keystone species), or by its
presence on the endangered list. No such lists exist for aphid species - which are either
considered as pests, or merely potential pests. Nevertheless we could allocate ubiquitous
polyphagous species (such as Macrosiphum euphorbiae) a lower weight than aphid species
obviously tended by wood ants, or give more weight to rare aphid species, or to species only
found on plants peculiar to the area. For the new species to Dundreggan found in this survey,
contenders for being given high weight would include Dysaphis sorbi, Myzocallis myricae,
Uroleucon campanulae, Uroleucon solidaginis and especially Uroleucon pilosellae. At the
opposite extreme, managing Dundreggan for the sole benefit of a few very rare species of
conservation interest seems a poor way to achieve a healthy diverse ecosystem - especially-so
given how little remains of the original highland forest, in all its glorious diversity.
Allowing for the problems in employing species lists as measures of conservation value, is
there any merit in attempting to increase the number of species present? As we have noted,
species diversity is readily increased by changes which favour common, opportunistic
species. But they can also be increased by improving the conservation value of the area - for

instance by reintroducing missing or rare species such as dwarf birch (and its dependent
species, including aphids). Another, perhaps more promising, approach to promoting
biodiversity is to increase the variety of niches by providing new microhabitats. Recall that,
when searching for aphids we did not merely attempt to visit as many vegetation types as
possible, we targeted the unusual microhabitats - such as roadsides and river valleys and old
or fallen trees. Planting woodland per-se creates some such niches, but it does so rather
slowly. But creating a pool where there was only moorland or woodland provides
opportunities for many species - especially if it is a permanent, sheltered, but sunny pool.
(One ecologist achieved this by literally blasting suitably large holes in coniferous
plantations).
Conversely, excessive numbers of large herbivores are well known to degrade a habitat given time. Intermittent heavy usage can do the opposite, especially within small areas, such
as the boar pen. Yet, whilst deer have been excluded from areas to encourage tree
regeneration, areas adjoining the River Morison are species poor due to livestock grazing.
Given some thoughtful management practices that area could gain a much greater
biodiversity and conservation value.
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ANNEX 1
Summary of aphid samples identified during 2013 survey
#

Date

Time

Location

Plant

Aphid + characteristics

Ants

1

20/7

2240

Crepis
capillaris
(smooth
hawk's
beard)

21/7

0750

Uroleucon grossum
Cauda pale; crescent
antesiphuncular
sclerites present; coxae
dark; RIV+V/HTII=a)
27/22=1.23 b) 27/?
Caudal hairs=a)17,
b)15,
ID OK MIC done on 40
Cavariella pastinacea
Siphunculi swollen on
distal half; ANT
PT/BASE= a)47/10=4.7
b)41/9=4.6 c)39/12=3.25
d)42/12 =3.5e)40/10=4.0
f)36/9=4.0 g)37/10=3.7
Mean=3.96 SD 0.53

none

2

c.32700,
14570@117m
ASL (Lodge
nursery
compound:
nursery N of
greenhouses,
E of pot
washtub)
c.32700,
14570@117m
ASL (Lodge
nursery
compound:
nursery
flowerbed)

Heracleum
sphondyliu
m
(hogweed)

Cavariella theobaldi
Siphunculi NOT
swollen

none

Part of
plant
flower
stalks (in
bloom)

Notes

upper
flower
stem

Mixed species
colony

moderate-size
colony with alates
and aptera

large colony,
apterae, alates,
and young

ANT PT/BASE=a)29
/11=2.64; b)38/13
2.92

3

21/7

0800

4

21/7

0808

5

21/7

0820

6

21/7

0845

7

21/7

0855

8

21/7

1138

9

21/7

1145

10

21/7

1152

c.32700,
14570@117m
ASL (Lodge
nursery
compound: by
nursery
flowerbed)
c.32700,
14570@117m
ASL (Lodge
nursery
compound:
nursery
flowerbed)
c.32700,
14570@117m
ASL (Lodge
nursery
compound: by
nursery
flowerbed)

Leontodon
autumnalis
(autumn
hawkbit)

c.32600,
14650@140m
ASL (c.100m
NW of lodge
nursery)
c.32500,
14700@150m
ASL (c.200m
NW of nursery
32771,
14555@117m
ASL (by lodge
gate)

Betula
pubescens

c.32700,
14570@117m
ASL (Lodge
nursery
compound:
nearest bed N
of E
greenhouse)
c.32700,
14570@117m
ASL (Lodge
nursery
compound:
nearest bed N

Salix
lapponum
(downy
willow)

MIC=21st
Immatures only

none

within 2cm
of flower
bud - no
adult
aphids

no parasites seen

Salix
lapponum
(downy
willow)

Unidentifiable (predated
by midge larvae)

none

young
leaves

Crepis
capillaris
(smooth
hawk's
beard)

Macrosiphum
euphorbiae nymph
(checked by rearing to
adult)
Siphunculi dusky
towards apex, 2x
cauda; ANT and legs
mainly pale;
ID OK
Euceraphis
punctipennis
No black cross bands
ID OK

none

flowering
stem

NA

none

under leaf
of this
year's
growth

alate female +
nymphs

Achillea
millefoliu
m (yarrow)

Macrosiphoniella
millefolii
Immatures only

none

amid
flowering
head

NA

Ulmus
glabra
(wych elm)

Macrosiphum
euphorbiae Green;
siphunculi dusky
towards apex and 2x
cauda; ANT and legs
mainly pale but dark at
joints
ID OK
MIC=17th
Cavariella theobaldi
Supracaudal process
with pair of hairs at
apical corners
Siphunculi tapering,
not swollen
ID OK – checked on 2
specimens MIC-18th
Cavariella theobaldi
Supracaudal process
with pair of hairs at
apical corners;
Siphunculi tapering,
not swollen

none

end leaf
~1m up

alate, under
sycamore

none

underside
of young
leaves (+
midge
larvae)

NA

none

NA

saplings < 30cm,
alate, fairly heavy
infestation

Salix
lanata
(woolly
willow)

of E
greenhouse)

ID OK – checked on 2
specimens
MIC: 19th
Uroleucon grossum
Cauda pale; crescentshaped antesiphuncular
sclerites present; coxae
dark;
RIV+V/HTII=26/21=1.
24
NB This is an alate
ID OK MIC : 20th
Uroleucon jaceae
Cauda dark (dist from
jaceicola) – 9 specimens
ID OK
MIC – done on 36

11

21/7

1205

c.32700,
14570@117m
ASL (Lodge
nursery
compound: by
pot washtub)

Crepis
capillaris
(smooth
hawk's
beard)

12

21/7

1219

Centaurea
nigra
(hardhead)

13

21/7

1238

c.32700,
14570@117m
(Lodge
nursery
compound: by
pot washtub)
c.32500,
14700@145m
(c.150m NW
of compound)

Senecio
jacobaea
(ragwort)

Brachycaudus cardui
(max hind femora hair
length >25 microns so
not B. lateralis) ID OK
MIC=14th

14

21/7

1305

c.32350,
14750@150m
ASL (c.400m
NW of
compound)

Myrica
gale (bog
myrtle)

15

21/7

c.32250,
14850@150m
ASL (c.500m
NW of
compound)

Populus
tremula
(aspen)

16

21/7

1343

c.32150,
14900@150m
ASL (c.600m
NW of
compound)

Juniperus
communis
(juniper)

Myzocallis myricae
Alate & nymphs
BL less than 3.5mm
SIPH short truncated
cones
ANT shorter than body
Paired dusky segmental
patches
ID OK
MIC done on 25
Pterocomma tremulae
Slightly swollen pale
yellowish siphunculi
No large dorsal
segmental sclerites on V
PT/base=28/18=1.55
No. hairs ANT II = 5-6
ID OK MIC=16th
Cinara juniperi
All immature
+ 1 old dark mummy
(did not emerge)

17

21/7

1520

c.32784,
14566@125m
ASL (NE of
compound)

Leontodon
autumnalis
(autumn
hawkbit)

18

22/7

1121

32768,
14557@117m

Campanula
rotundifoli

Ureleucon
hypochoeridis Cauda
light; antesiphuncular
sclerites present, hairs
arise from scleroites;
RIV+V/HTII
a)26/25=1.04;
b)25/22=1.14 c)25/25
=1.0 (HT damaged so
midtarsus used)
Uroleucon campanulae
Cauda dark

none

upper
flower
stem

alate

none

stem below
unopened
flower

colonies with
alates

attended
by
Formica
lugubris
(det.
Wiswell)
none

upper stem
/ around
flower
head

big colonies with
adults

underside
of leaf

NA

attended
but not
defended
by
Formica
lugubris
(det.
Wiswell)
attended
by
Formica
lugubris
(det.
Wiswell)
none

NA

NA

young
growth

1 mummy>EB

below
flower

NA

none

upper
flower

small - large
colonies with

ASL
(immediate
SW of
compound
gate)

a (harebell)

19

22/7

1138

32773,
14559@117m
ASL
(immediate
SW of
compound
gate)

Achillea
millefoliu
m (yarrow)

20

22/7

1145

32784,
14566@125m
ASL

Larix
decidua
(larch)

21

22/7

1209

32846,
14472@115m
ASL (A887
roadside S of
lodge)

Sarothamn
us
scoparius
(broom)

22

22/7

1316

Urtica
dioica
(nettle)

23

22/7

1618

32818,
14527@119m
ASL (by pool
immediately S
of lodge)
32279,
14721@163m
ASL

Juniperus
communis
(juniper)

Siphunculi with
polygonal reticulation
more than 0.2 of length;
Cauda dark like
siphunculi;
Siphunculi 1.1 x cauda
ID OK
MIC: 15th
Macrosiphoniella
millefolii
Cauda more than 2x
basal with
Siphunculi .85 x cauda
Tibia uniformly dark
brown
Length about 2.0 mm
All dorsal abdominal
hairs arising from
conspicuous dark
scleroites.
ID OK MIC=22nd
1 live mummy
Adelges laricis group
Head & prothorax of
alates with wax gland
areas bearing
numerous facets clearer
than surrounding
cuticle
Aptera oval with paired
sclerotic plates on
thorax & abdominal
tergites 1-5; numerous
wax gland facets in
aestivating generation.
ID OK
Aphis cytisorum (in life
apterae not shining
black, so not
craccivora; & densely
covered in grey wax
powder)
Antennal tubercles
poorly developed;
Dorsum has black
fragmented sclerotic
shield;
SIPH/CAUDA=48/24=2
.0
RIV+V/HTII=a)20/14=
1.42 b)19/16=1.18
ID OK MIC:13th
Microlophium
carnosum (long
siphunculi, 3 x cauda)
No formal ID
Cinara juniperi
Immatures
No formal IDs

stalk (even
of dead
flowers)
flower
base

alates

none

large
colonies +
alates
among
flower
heads

mummy emerged
to give primary
parasite > EB

none

leaves

NA

closely
attended
by Lasius
niger ss.
(det
Wiswell)

young
stems

large colonies

none

dead, on
leaf
underside

dead aptera

attended
by Formica
lugubris

on fruit
base

very well
concealed

24

22/7

1715

32468,
14698@163m
ASL (NW of
lodge)

Cirsium
palustra
(marsh
thistle)

Aphis fabae
cirsiiacanthoidis
SIPH/marg hair=50
/11=4.5x
Spec is alate so ID
approx
MIC: 6th
Myzocallis myricae
BL less than 3.5mm;
SIPH short truncated
cones; ANT shorter
than body; Paired
dusky segmental
patches
ID OK
MIC: 8th
None

25

22/7

1729

32480,
14681@157m
ASL

Myrica
gale (bog
myrtle)

26

23/7

NA

32742,
14558@119m
ASL (lodge
fire exit)

Lupinus
nootkatens
is (lupin)

26a

23/7

10.48

27

23/7

1056

32870,
14473@97m
ASL (A887
roadside)

Ulex
europaeus
(gorse)

Aphis ulicis
Unique to plant sp
Dorsum has extensive
black sclerotization;
caudal hairs: 12;
RIV+V/HTII=
a)21/12=1.75
b)22/14=1.57
(Unusually high ratios)
ID OK
MIC: 5th

28

23/7

1121

32953,
14497@115m
ASL (A887
roadside)

Betula
pendula
(birch)

29

23/7

1133

32961,
14492@121m
ASL (A887
roadside)

Leontodon
autumnalis
(autumn
hawkbit)

Symydobius oblongus
Cauda rounded
2-3 white bands on
antennae
ANT PT/BASE=a)14/16
= 0.88 b) 14/21= 0.67
c)16/20=0.8
ID OK
MIC:11th
Uroleucon
hypochoeridis
Antennae dark,
siphuncular
reticulation present;
cauda pale; 5 hairs on
1st tarsal segment;
PT/base=6.25; Cauda
with 13-14 hairs;
RIV+V versus HTII: =
a) 1.2; b)1.3 ;
c)10/11=.9 d)13/10=1.3

Ants raiding ragwort

attended
by
Formica
lugubris
(det
Wiswell)

wood ants,
alate + 2
nymphs on
flower
base

alate

none

topside of
young
leaves

NA

Lasius
niger ss
(det
Wiswell)
eating
Lupin
Lasius
nectar
raiding
ragwort
Attended
by Lasius
sp.
(ant head
smaller
than aphid
body)

near top of
flower
spike

no aphids, ants
were eating
flower stem

end of
youngish
shoots

moderate-sized
colonies

Attended
by Lasius
niger ss.
(det.
Wiswell)

last years
branches

NA

none

upper
flower
stem

SAMPLES 29,
34, 35 & 42 were
pooled for
identification
purposes; initial
readings with x
objective; then
with x objective

e)11/10=1.1 f)11/10=1.1
g)11/10=1.1 h)10/11=0.9
i)25/23=1.09;
j)26/26=1.0;
k)26/26=1.0
l)26/25=1.04
m)26/30=0.86
n)24/24=1.0;
o)24/23=1.04

30

23/7

1150

33045,
14519@127m
ASL (A887
roadside)
33092,
14525@123m
ASL (A887
roadside)
33093,
14536@121m
ASL (A887
roadside)

Larix
decidua
(larch)

31

23/7

1200

32

23/7

1213

33

23/7

1215

33093,
14536@121m
ASL (A887
roadside)

Sarothamn
us
scoparius
(broom)

34

23/7

1220

33093,
14536@121m
ASL (A887
roadside)

Leontodon
autumnalis
(autumn
hawkbit)

35

23/7

1540

36

23/7

1713

33349,
14793@122m
ASL (on
waterfall path)
33279,
14575@110m
ASL (meadow
by gulley)

Leontodon
autumnalis
(autumn
hawkbit)
Centaurea
nigra
(hardhead)

Cirsium
vulgare
(spear
thistle)
Senecio
jacobaea
(ragwort)

ID OK MIC:12th
Adelges laricis
Sample unidentifiable
so disposed of.

weakly
attended
by Lasius

leaves on
young
stems

NA

None

none

below and
on base of
flowers

also by visitor's
signboard on
entrance road

Brachycaudus cardui
(immature)
Macrosiphum
euphorbiae
(alate)
MIC=10th
Aphis cytisorum
(apterae not shining
black, so not
craccivora; & densely
covered in grey wax
powder)
ID OK
Uroleucon
hypochoeridis
ID OK (see 29)

attended
by Lasius
niger

among
flower
head

NA

attended
by Formica
lugubris,
not rushing
about

new stems

maybe the only
colony on that
plant

loosely/Lasius ant
foraging
but not
actively
attending
none

upper
flower
stem

females + (green)
males

upper
flower
stem

NA

?none

flower
stem below
bud

NA

Uroleucon
hypochoeridis
ID OK (see 29)
Uroleucon jaceae
Siphunculi reticulated
at distal end; dorsal
abdominal hairs arising
from dark scleroites;
coxae & cauda dark;
Tibiae wholly dark,
hind femora have basal
half pale and distal half
dark
ID OK
MIC: 3rd

Formica
lemani/fus
ca present
but not
attending
(det
Wiswell)

37

23/7

1827

32771,
14559@117m
ASL (lodge
gate)

Epilobium
montanum
(broad
leaved
willowherb
)

Macrosiphum tinctum
Ant tubercles well
developed
Siphunculi with
subapical zone of
reticulation
ANT I & II pale; cauda
pale
SIPH/CAUDA=40/22=1
.8
ANT PT/BASE=
55/10=5.5
1-2 small spinal
tubercles
between eyes –
apparently present with
hairs on
ID OK
MIC: 9th
Uroleucon cirsii
Cauda pale; Caudal
hairs all of similar
length;
Siphunculi/cauda =
73/38=1.92; Siphunculi
dark; Crescent shaped
antesiphuncular
sclerites present
ID OK
MIC: 7th
Aphis ulicis (unique to
plant sp)
Dorsum has extensive
black sclerotization
ID OK

none

seed head
and leaf
underside

NA

38

24/7

1153

35501,
18121@273m
ASL (by dam)

Cirsium
arvense
(creeping
thistle)

none

upper stem
and
between
flowers

lots of colonies

39

24/7

1220

35521,
18132@327m
ASL (S of
dam bridge,
by Bhlaraidh
track)

Ulex
europaeus
(gorse)

attended
by
Formica
lemani/fus
ca (det.
Wiswell)

branch tips

NA

40

24/7

?1030

c.32700,
14570@117m
ASL (Lodge
compound, by
pot washtub)

Crepis
capillaris
(smooth
hawk's
beard)

Uroleucon grossum
Cauda pale; crescent
antesiphuncular
sclerites present; coxae
dark;
RIV+V=a)27/23=1.17
b)27/ 22=1.23
c)26/22=1.18; Caudal
hairs=a)17 b)17 c)17]
MIC: 4th

?none

upper
flower
stem

NA

41

24/7

-

- NOT from
Dundreggan -

Allium
cepa
(white
onion)

Neotoxoptera
formosana
ANT/PT base >2 4.05)
antennae not wholly
dark
Well dev steep ANT tub
SIPH dist swollen
SIPH shorter than
AntIII
Inner faces of ANT
tubs convergent
ANT I & II + dist

-

1-2cm
growing
tip from
bulb

Sample

femora black
Stem siph min=6
HT midpoint=4
ID OK
42

24/7

-

A887
roadside, S of
lodge

Leontodon
autumnalis
(autumn
hawkbit)

Male Uroleucon
hypochoeridis
ID OK (see 29)

-

upper
flower
stem

pooled sample

43

24/7

0835

c.35250,
18250@360m
ASL (W of
dam, amid
dwarf birch)

Pinus
sylvestris
(Scots
pine)

presumabl
y

on needle

had been heavily
attacked by
aphids some time
previously
1 mummy>EB

44

25/7

0920

Senecio
jacobaea
(ragwort)

NA

25/7

0930

vigorously
attended;
no ant
photo
-

amid
flowering
head

45

upper
flower
stem

NA
3 mummies> EB

46

25/7

1003

32940,
14688@292m
ASL (start of
hill track)
32935,
14755@162m
ASL (hill
track)
32967,
14805@184m
ASL (hill
track SW of
boar pen)

Cinara pinea (body
finely spotted with
black)
1 old light brown
mummy- did not
emerge
Brachycaudus cardui
(max hind femora hair
length >25 microns so
not B. lateralis) ID OK
3 old dark brown
mummies
Did not emerge

none

flower
stem

2 mummies>EB

47

25/7

1027

32854,
14793@171m
ASL (hill
track)

Ranunculu
s flammula
ssp.
scoticus

Uroleucon pilosellae
Antesiphuncular
sclerites present; Tibiae
with paler middle
section; 1st tarsal
segment with 3 hairs (1
spec)
Coxae dark
ID OK
plus 2 brown mummies
(did not emerge)
Thecabius affinis
No siphunculi
ID OK

none

among sundew in
boggy area

48

25/7

1645

c.32685,
14560@117m
ASL (Lodge
nursery
compound:
nursery
standing-out
area)

Betula
nana
(dwarf
birch)

none

49

25/7

1806

Senecio
jacobaea
(ragwort)

NA

25/7

-

attended
by Lasius
niger (det.
Wiswell)
yes

among
flowers

50

32522,
14682@171m
ASL (~300m
NW of lodge)
(hill track W
of boar pen)

Calaphis betulicola 2
alates
ANT PT/VI BASE=a)
30/12=2.5 b)31/15=2.1
ANT VI
BASE/HTII=a)12/7.5=1
.6 b)15/8=1.9
ID OK
Calaphis flava - alates
Brachycaudus cardui
(max hind femora hair
length >25 microns so
not B. lateralis) ID OK
None

on base of
developing
seed head
(+leaves +
roots)
tips of
branches

NA

51

26/7

0943

35564,
18116@332m
ASL

Ulex
europaeus
(gorse)

Aphis ulicis (unique to
plant sp) – not attended
& predatory syrphid

none

growing
tips

Lasius niger
(det Wizell)
ants feeding on
Digitalis nectar
NA

Leontodon
autumnalis
(autumn
hawkbit)
Pilosella
officinaru
m/
Hieracium
pilosella
(mouse-ear
hawkweed
)

Digitalis
purpurea
(foxglove)

NA

52

26/7

1019

53

26/7

1055

54

26/7

1110

55

26/7

1134

56

26/7

1147

57

26/7

1750

(Bhlaraidh
track, S of
dam)
35659,
18069@325m
ASL ( by
Bhlaraidh
stream)
35790,
17978@330m
ASL
(Bhlaraidh
stream bed
below
waterfall)

larva present
ID OK
Leontodon
autumnalis
(autumn
hawkbit)

Uroleucon
hypochoeridis

none

just below
flower
head

sample not kept

Solidago
virgaurea
(goldenrod
)

Uroleucon solidaginis
(single 4th instar,
reared to adult)
Distal .25 of siphunculi
reticulated;
Siphunculi dark (but
very base light)
Cauda dark (but
slightly)
Antenna III equally
dark
ID OK
Dysaphis sorbi (the
only Dysaphis on
rowan, form crumpled
leaf nests in spring)

none

leaf

Many mostly
empty mummies
on flowering
stem, two live but
parasitized by
hyperparasites.>E
B

attended
by
Formica
lemani
(det.
Wiswell)

in rolled
leaves on
upper
growing
tips

small colony in
leaf nest

Cinara pini
HT1 < .5x HT11;
Dorsal hairs short;
4 hairs on PT; hairs on
hind tibia & antenna
III <100um; sclerotized
part of stylet groove
<1.5 mm
ID OK
Cinara pini

attended
by
Formica
lemani
(det.
Wiswell)

last years
stem

could not photo
in-situ

attended
(by 1 ant)
by Formica
lemani

tip of shoot

NA

57B: Cinara pinea
(adults and nymphs),
HT1 more than 0.5 x
HTII;
Hairs on abdominal
tergites not all arising
from circular, normal
sized scleroites. (small
but irregularly shaped)
ID OK

-

(beating
tray)

(1 tree)

35790,
17978@330m
ASL
(Bhlaraidh
stream bed
below
waterfall)
35840,
17977@318m
ASL (rocks
above gully,
Bhlaraidh
stream)

Sorbus
(rowan)

35840,
17977@318m
ASL (rocks
above gully,
Bhlaraidh
stream)
32826,
14567@148m
ASL (by
lodge)

Pinus
sylvestris
(Scots
pine)

Pinus
sylvestris
(Scots
pine)

Pinus
sylvestris
(Scots
pine)

57A:Eulachnus
brevipilosus (like to
hide between needles)
(Carter & Maslen key)
Setae on ANT III not
longer than greatest
diameter of that

58

26/7

1805

32826,
14567@148m
ASL (by
lodge)

Acer
platanoides
(red
Norway
maple)

59

26/7

1845

Corylus
avellana
(hazel)

60

26/7

2015

c.32836,
14567@148m
ASL (10m E
of above locn)
by lodge
garden

61

27/7

1058

32388,
14626@122m
ASL (NW of
lodge)

Juniperus
communis
(juniper)

62

27/7

1120

32430,
14632@138m
ASL

Betula
pubescens
(birch)

Crepis
capillaris
(smooth
hawk's
beard)

segment
ID OK
Euceraphis sp ?
(immature, probably
incidental)
IV instar nymph,
tubular siphunculi.
Unidentifiable
Myzocallis coryli
(raised through to
alate)
ID OK
Uroleucon grossum
Cauda pale; crescent
shaped antesiphuncular
sclerites present but a)
subdivided b)complete
c)complete; coxae
darker than basal part
of femora in all;
RIV+V/HTII a)
27/20=1.35 b) 26/20=1.3
c)27/22 = 1.23 caudal
hairs =a)18 b)18 c)17
X3 specimens
ID OK MIC done on 40
Cinara juniperi
Hind tibia not densely
clothed with short fine
hairs
Hairs longer than 1.5 x
diameter at midpoint
Hind tibia uniformly
brown
Tibial hairs 2-3 x
longer than width
Body length=2.2 mm
RIV+V/HTII=28/37=0.
76
Base of ANT VI slightly
constricted at midpoint
(dubious)
Calaphis nymph
Siphunculi smooth
RIV+V/HTII=16/17

none

(beating
tray)

(1 tree)

none

(beating
tray)

(1 tree) 1 4th
instar nymph

-

NA

NA

-

(beating
tray)

(7 bushes) 1 aphid
found

-

(beating
tray)

(5 bushes) 2
aphids

-

(beating
tray)

(2 trees) 1 ant no
aphids

Euceraphis
punctipennis (nymph)
immature ;
63

27/7

1150

32400,
14712@151m
ASL

Populus
tremula
(aspen)

- no aphids -

64

27/7

1220

c.32379,
14733@156m
ASL (30m
NW of above,
above stream
bed)

Pinus
sylvestris
(Scots
pine)

65

28/7

15.30

32137,
14665@150m
ASL (by Red
Burn, Allt
Ruadh)

Sorbus
aucuparia
(rowan)

66

28/7

~140
0

c.32765,
14560@116m
ASL outside
lodge gate

67

25/7

?1630

68

24/7
10.30

69

27/7

IM
G94
59948
2

6/7

12.30

Cinara pini
HT1 less than .5x
HT11;
Dorsal hairs short;
4 hairs on PT; hairs on
hind tibia & antenna
III <100um; sclerotized
part of stylet groove
=1.52 mm (non UK
species ruled out)
Also 1 IVap, and 1 IVal
of Cinara pini
ID OK
Dysaphis sorbi (the
only Dysaphis on
rowan, form crumpled
leaf nests in spring)
Apterae: Siphunculi
pale
Marginal tubercles on
ABD TERG 1-VII;
Caudal hairs=10
Alates: Antennae
slightly longer than
body length=103/85;
114/96; Siphunculi
dusky and cylindrical;
dark dorsal patch

attended
by
Formica
lugubris
(det.
Wiswell)

(beating
tray)

1 old pine, lots of
ants

strongly
attended
by
Formica
lugubris +
Melanosto
ma scalare
adults +
Vespula
sp.

in leaf
nests on
fruiting
stems, and
among
fruit stems

mature galls have
green leaf stalks
and midrib, but
dead lamella

Achillea
millefoliu
m (yarrow)

Macrosiphoniella
millefolii

-

among
flowering
head

c.32700,
14570@117m
ASL (Lodge
nursery
compound:
nursery
polytunnel 4)
32768,
14557@117m
ASL
(immediate
SW of
compound
gate)

Betula
nana
(dwarf
birch)

Calaphis betulicola
Nearly all have marked
black tips to the
siphunculi

none

NA

for rearing
parasites, if
parasites there be
(unfortunately
not!)
ORIG
WRONGLY
LABELLED 51

Campanula
rotundifoli
a (harebell)

Nr garden

Cirsium
arvense
Leontodon
autumnalis

Ureleucon campanulae
(cauda dark, )
siphunculi with
polygonal reticulation
more than 0.2 of length;
Cauda dark like
siphunculi;
Siphunculi 1.1 x cauda
ID OK
Uroleucon cirsii

Glen Affric

Uroleucon
hypochoeridis
RIV+V/HTII=25/23=1.
09
Cauda pale; crescent
shaped antesiphuncular
sclerites present; dorsal
hairs from pigmented

not kept
Sample from
ALAN

Img
882
1883
3

22/6

Dundreggan

Leontodon
autumnalis

sclerites, coxae darker
than basal part of
femora; caudal hairs
approx 15; ID OK
Uroleucon
hypochoeridis
RIV+V/HTII=25/25=1.
0
Cauda pale; crescent
shaped antesiphuncular
sclerites present; dorsal
hairs from pigmented
sclerites, coxae darker
than basal part of
femora; ID OK

Sample from
ALAN

