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Abstract

On 22 May 2016, a male Coenagrion sp. damselfly was observed in the county of Norfolk,
Great Britain, which was finally assigned to C. puella despite its general visual appear-
ance being very similar to C. pulchellum. This individual is placed on record, and potential
causes for the aberration — including the possibility of hybridization — are discussed.

Zusammenfassung

Ein Mannchen von Coenagrion puella ahnelt sehr stark C. pulchellum (Odonata: Coen-
agrionidae) — Am 22. Mai 2016 wurde in der Grafschaft Norfolk, GroBbritannien, ein
Méannchen von Coenagrion sp. beobachtet und trotz seines C. pulchellum sehr dhnlichen
Erscheinungsbildes schliellich als C. puella identifiziert. Dieser Artikel widmet sich diesem
ungewohnlichen Tier. AuBerdem werden mogliche Ursachen fiir die Anomalie diskutiert,
einschliefRlich der Moglichkeit einer Hybridisierung.

Introduction and Observations

Thorpe Marshes Nature Reserve is an important wetland reserve managed by the
Norfolk Wildlife Trust, and is situated on the banks of the River Yare just outside
Norwich in Norfolk, Great Britain (52°37.3'N, 1°21.1’E). The area contains a num-
ber of habitat types, but from an odonatological point of view the dyke-crossed
grazing marshes are probably most important, along with the open water of the
river and also flooded gravel workings. The site holds a good variety of Odonata,
including Aeshna isoceles, and Coenagrion puella is common here (DURDIN 2017).

On 22 May 2016, at around mid-day, Chris Durdin encountered a coenagrio-
nid damselfly at Thorpe Marshes that superficially resembled a male Coenagrion
pulchellum. Since this would be the first record for the site (the nearest known
breeding populations being ca 5 km away to the east at Surlingham Marshes and
Strumpshaw Fen, both also close to the River Yare), the individual was scrutinized
closely and a number of photos taken (Fig. 1).
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Several markings tended to suggest the damselfly was indeed C. pulchellum (D1jk-

STRA & LEWINGTON 2006), including:

i) broken antehumeral stripes;

ii) a strong, thickened, goblet-shaped mark on abdominal segment S2, clearly
joined to the (distal) base of the segment;

iii) extensive dark markings on abdominal segment S9, occupying over half of the
segment.

On the other hand, some points did not entirely support this identification, and

while the individual was clearly a male Coenagrion, it possessed certain features

more frequently seen in C. puella. These included:

i) the absence of a light-coloured bar between the post-ocular spots;

ii) the similar amount of black on abdominal segments S3 to S5 (c.f. DRAGONFLY-
PIX 2017)

Scrutiny of the pronotum revealed a smooth hind margin with a uniform pale
border, and the whole pronotum was very typical of C. puella (Fig. 1). Although
the anal appendages did not show particularly clearly in the photos, they too ap-

Figure 1. Male Coenagrion puella observed on 22-v-2016 at Thorpe Marshes, Norfolk,
Great Britain. — Abbildung 1: Mannchen von Coenagrion puella, beobachtet am 22.05.
2016 in Thorpe Marshes, Norfolk, GroRbritannien. Photos: Chris Durdin
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peared more compatible with C. puella than C. pulchellum. Since structural fea-
tures are more reliable than visual appearance for identification purposes, it was
concluded that, despite its superficial resemblance to C. pulchellum, the damselfly
was in reality an aberrant male C. puella. This individual is here placed on record.

Discussion

In Europe, many female Coenagrion spp. occur in at least two colour forms, re-
flecting the common occurrence of female polymorphism amongst the Zygoptera
(FINCKE et al. 2005). The visual appearance of males tends, however, to be more
constant, though subtle variations in patterning are regularly reported (e.g.,
HAMMOND 1983; STERNBERG & BUCHWALD 1999; THOMPSON & ROUQUETTE 2004;
MICHALCZUK et al. 2009; HOLZINGER & KoMPOSCH 2012). The greatest degree of
variation is normally seen in C. pulchellum, the English vernacular names Vari-
able Damselfly or Variable Bluet highlighting this phenotypic flexibility. On a pan-
European scale, the very dark forms found in southern and eastern areas have
sometimes been given sub-specific status (DIJKSTRA & LEWINGTON 2006), though
the validity of this is now questioned (BoupoT 2014). In north-western Europe,
although ‘more typical’ forms are common, there is still considerable variation in
the strength of the pale antehumeral stripes and, to a lesser degree, the amount
of black on the abdomen. A pale form, often with similar markings to C. puella
on abdominal segment S2, has been referred to as f. puellaeformis (DJKSTRA &
LEWINGTON 2006). Structural features, for example the shape of the pronotum,
are however constant.

Coenagrion puella, the sister species to C. pulchellum (SWAEGERS et al. 2014),
normally shows greater constancy in male appearance. Some variation does,
however, still exist - notably in the strength of the dark markings on the abdomen
(HAMMOND 1983; HOLZINGER & KoMPOSCH 2012; NATURE22 2012; DRAGONFLY-
PIX 2017). Variations in the strength of the markings on abdominal segment S9
are particularly well documented (NATURE22 2012). In addition, while C. puella
normally lacks the pale bar between the post-ocular spots on the head found in
several other Coenagrion species, including C. pulchellum, a few individuals of un-
known provenance do show a bar despite being otherwise typical of C. puella, as
illustrated by e.g. CURD & CURD (2011).

While recognizing the phenotypic variation that is possible in C. puella, the di-
vergence from ‘more typical patterning’ that is shown by the Norfolk individual
described above does seem noteworthy. Not only are several abdominal features
(e.g., the strength of markings on both segments S2 & S9) simultaneously near
the extremes of the normal range, but to the author’s knowledge the occurrence
of interrupted antehumeral stripes has not before been documented in C. puella.
This damselfly is evidently showing somewhat more extensive dark patterning
than is typical of the species, at least in Great Britain (BROOKS et al. 2014), and it
seems worth briefly considering possible explanations for why this might be so,
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beyond the individual simply representing the far extreme of the species’ natural
variation.

In some coenagrionid damselflies increases in dark pigmentation can be pro-
duced by maturation under unnatural (more specifically, laboratory - and hence
possibly low UV) conditions (BARNARD et al. 2015), but here the effect seems to
be general rather than marking-specific. Although genetic as well as physiological
factors are no doubt involved, CORBET (1999) also details numerous instances in
Odonata where phenotype is seemingly influenced by environmental factors, as
revealed by habitat-specific or regional differences in appearance, the latter often
presenting as a character gradient. That this appears to be the very first reported
instance of such a highly pulchellum-like patterning in C. puella might however
argue against a general broad-scale environmental factor being involved in its in-
duction, though it should be noted that individuals showing a smaller selection of
pulchellum-like characters have already been reported (e.g. ISPoT 2017). It could
perhaps be maintained that any other such extreme individuals have previously
been passed over as C. pulchellum, but given the highly localized distribution of
that species in Britain and the much more widespread nature of C. puella, it seems
unlikely that, at least in the UK, this would have happened in each and every pre-
vious instance. Instead, a more specific cause could well be involved in producing
the ‘aberrant’ phenotype.

Pathogen attack or injury during development are two factors which might lead
to a localized melanization of specific individuals (ABrRo 1999). While this sort of
phenomenon could potentially explain the origin of certain damselflies with ran-
dom extraneous dark markings, such effects are perhaps less able to explain the
idiosyncrasies of the Norfolk individual. Here increases in the amount of mela-
nization seem to be centred very much on specific features such that they are
converted from puella-like patternings towards more pulchellum-like forms. As an
alternative explanation, it is possible that some type of genetic factor is involved.
Although modern molecular studies on population biology and the phylogeogra-
phy of Odonata are still in their relative infancy, and some technical issues remain
to be fully addressed (see e.g., FERREIRA et al. 2014), the potential for significant
hybridization between certain closely-related damselfly species once isolation
barriers have been breached has recently been well established. A good exam-
ple involves the situation in north-eastern Spain where Ischnura graellsii hybrid-
izes readily with recently-invading populations of I elegans (SANCHEZ-GUILLEN
et al. 2011). Subsequent directional backcrossing then leads to introgression of
graellsii DNA into the I elegans population (SANCHEZ-GUILLEN et al. 2011). In a
more subtle and steady state situation, a low but readily detectable level of hy-
brid formation between Calopteryx haemorrhoidalis and C. splendens occurring
in sympatry at a site in central Italy has also recently been demonstrated both
morphologically and genetically by LORENZO-CARBALLA et al. (2014); this com-
plements other work on hybridization in the Calopterygidae (e.g., HAYASHI et al.
2005; KERANEN et al. 2013).
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Within the genus Coenagrion, the potential for hybridization between C. puella
and C. pulchellum has been suggested in the past by BILEK (1963) and by FREE-
LAND & CONRAD (2002). A recent molecular study by LOWE et al. (2008) found
that, in Britain, the two species are genetically well-separated and, although their
analysis included only one site where the two species were truly sympatric, no
convincing evidence for significant regular hybridization was detected. Some
low frequency of hybrid formation cannot, however, be entirely ruled out. Pat-
terns of hybridization and genetic introgression are known to be complex, both at
the spatial and temporal levels (e.g., GooD et al. 2003), and in the work of LOWE
et al. (2008) cluster analysis using the program STRUCTURE (PRITCHARD et al.
2000) did occasionally identify individuals of both Coenagrion species that had a
small, but non-zero, component of the genetic fingerprint that was assignable to
the alternative cluster. Indeed it has recently been argued that hybridization and
genetic introgression are far easier and more common than previously thought
(MALLET 2005, 2008), with some 10 % of all animal species currently known to be
involved in at least some degree of hybrid formation (MALLET 2005).

As with most phenotypic variation, the exact cause of the ‘aberration’ shown by
the male C. puella reported in the present paper must currently remain unknown.
It is possible that this individual simply represents the extreme end of the natural
variation present within the species, the phenotype even perhaps being further
influenced by the effects of unusual environmental conditions. Alternatively, it
seems at least theoretically possible that the individual might be a hybrid carry-
ing some genetic material from C. pulchellum (though not necessarily being just a
simple F-1 hybrid). In the absence of detailed molecular studies this must, how-
ever, remain as speculation. Perhaps similar individuals will be encountered at
this or other sites in the future, allowing more detailed analysis to be undertaken.
Whatever the underlying reasons for the aberration, the individual from Thorpe
Marshes certainly emphasizes the need for due care when identifying unexpected
damselflies in the field.

Acknowledgements

Thanks go to Marcel Wasscher, Pawel Buczynski and an un-named reviewer,
whose comments helped to significantly improve the manuscript.

Literature

ABRO A. (1999) Reactions to leg excision BARNARD A., O. FINCKE, M. SHIELDS & M. Xu
in larvae of Enallagma cyathigerum (Char-  (2015) Melanic individuals in color poly-
pentier)(Zygoptera: Coenagrionidae). Odo-  morphic Enallagma damselflies result from
natologica 28: 117-125 phenotypic, not genetic, variation. Interna-
tional Journal of Odonatology 18: 3-14

Libellula 36 (1/2) 2017: 59-65



64

BILEK A. (1963) Ein Freiland-Hybrid der Gat-
tung Agrion Leach (= Coenagrion Kirby).
Nachrichtenblatt der Bayerischen Entomo-
logen 12: 56-58

BouDpoT J.-P. (2014) Coenagrion pulchel-
lum. The IUCN Red List of Threatened
Species 2014. http://www.iucnredlist.org/
details/165484/0, accessed February 2017

BROOKS S., S. CHAM & R. LEWINGTON (2014)
Field Guide to the Dragonflies & Dam-
selflies of Great Britain and Ireland. British
Wildlife Publishing, Oxford

CORBET P.S. (1999) Dragonflies: Behaviour
and Ecology of Odonata. Harley Books, Col-
chester

CURD J. & C. CURD (2011) Odo-nutters: spe-
cies: Coenagrion puella (Azure Bluet/Azure
Damselfly). http://www.odonata.org.uk/
species/coenagrion-puella/, accessed Feb-
ruary 2017

DIJKSTRA K-D.B. & R. LEWINGTON (2006) Field
guide to the Dragonflies of Britain and Eu-
rope. British Wildlife Publishing, Gillingham

DRAGONFLYPIX (2017) Species: Coenagrion
pulchellum. www.dragonflypix.com/pho-
tosbyspecies_en.html, accessed February
2017

DURDIN C. (2017) Thorpe St Andrew Marsh-
es. http://www.honeyguide.co.uk/thorpe-
marshes.htm, accessed July 2017

FERREIRA S., M.O. LORENZO-CARBALLA, Y.
TORRES-CAMBAS, A. CORDERO-RIVERA, D.J.
THOMPSON & P.C. WATTS (2014) New EPIC
nuclear DNA sequence markers to improve
the resolution of phylogeographic stud-
ies of coenagrionids and other odonates.
International Journal of Odonatology 17:
135-147

FINCKE O.M., R. JODICKE, D.R. PAULSON &
T.D. ScHULTZ (2005) The evolution and fre-
quency of female color morphs in Holarctic
Odonata: why are male-like females typi-
cally the minority? International Journal of
Odonatology 8: 183-212

Adrian Parr

FREELAND J.R. & K.F. CONRAD (2002) Genetic
similarity within and among populations of
the Variable and Azure Damselflies (Coen-
agrion pulchellum and C. puella). Hydrobio-
logia 479: 69-73

GooD J.M.,, J.R. DEMBOSKI, D.W. NAGORSEN
& J. SULLIVAN (2003) Phylogeography and
Introgressive  Hybridization: Chipmunks
(Genus Tamias) in the Northern Rocky
Mountains. Evolution 57: 1900-1916

HAMMOND C. (1983) The Dragonflies of
Great Britain and Ireland (2" edition). Har-
ley Books, Colchester

HAYASHI F., S. DOBATA & R. FUTAHASHI (2005)
Disturbed population genetics; suspected
introgressive hybridization between two
Mnais damselfly species (Odonata). Zoo-
logical Science 22: 869-881

HOLZINGER W.E. & B. KOMPOSCH (2012) Die
Libellen Karntens. Sonderreihe Natur Karn-
ten, Band 6. Naturwissenschaftlicher Ver-
ein fur Karnten

ISPOT (2017) Damselfly needing ID correc-
tion — probably Azure. http://www.ispot-
nature.org/node/232886, accessed May
2017

KERANEN N., A. KAHILAINEN, K.E. KNOTT, J.S.
KOTIAHO & K. KUITUNEN (2013) High mater-
nal species density mediates unidirectional
heterospecific matings in Calopteryx dam-
selflies. Biological Journal of the Linnean
Society 108: 534-545

LORENZO-CARBALLA M.O., P.C. WATTS &
A. CORDERO-RIVERA (2014) Hybridization
between Calopteryx splendens and C.
haemorrhoidalis confirmed by morpho-
logical and genetic analyses. International
Journal of Odonatology 17: 149-160

LOWE C.D., I.F. HARVEY, D.J. THOMPSON & P.C.
WATTS (2008) Strong genetic divergence in-
dicates that congeneric damselflies Coen-
agrion puella and C. pulchellum (Odonata:
Zygoptera: Coenagrionidae) do not hybrid-
ise. Hydrobiologia 605: 55-63

Libellula 36 (1/2) 2017: 59-65



A male Coenagrion puella resembling C. pulchellum 65

MALLET J. (2005) Hybridization as an inva-
sion of the genome. TRENDS in Ecology and
Evolution 20: 229-237

MALLET J. (2008) Hybridization, ecological
races and the nature of species: empirical
evidence for the ease of speciation. Philo-
sophical Transactions of the Royal Society B
363:2971-2986

MICHALCZUK W., P. BUCZYNSKI & B. DARAZ
(2009) Pierwsze dane z monitoringu stanu
populacji tatki ozdobnej Coenagrion orna-
tum (Sélys, 1850) w dolinie Sieniochy (Snia-
tycze, Polska potudniowo-wschodnia) Odo-
natrix 5: 33-44

NATAURE22 (2012) Odonates costarmoric-
ains. Agrion jouvencelle Coenagrion puella.
http:// www.nature22.com/odonates22/
zygopteres/agrion_jouvencelle/agrion_
jouvencelle.html, accessed July 2017

PRITCHARD J.K., M. STEPHENS & P. DONNELLY
(2000) Inference of population structure
using multilocus genotype data. Genetics
155:945-959

SANCHEZ-GUILLEN R.A., M. WELLENREUTHER,
A. CORDERO-RIVERA & B. HANSSON (2011)
Introgression and rapid species turnover
in sympatric damselflies. BMC Evolutionary
Biology 11: 210

STERNBERG K. & R. BUCHWALD (1999) Die
Libellen Baden-Wirttembergs Band 1. Ul-
mer, Stuttgart

SWAEGERS J., S.B. JANSSENS, S. FERREIRA,
P.C. WATTS, J. MERGEAY, M.A. MCPEEK & R.
Stoks (2014) Ecological and evolutionary
drivers of range size in Coenagrion dam-
selflies. Journal of Evolutionary Biology 27:
2386-2395

THOMPSON D.J. & J.R. ROUQUETTE (2004)
Variation in the ‘mercury’ mark of the
Southern Damselfly, Coenagrion mercuria-
le (Charpentier) in Britain. Journal of the
British Dragonfly Society 20: 17-21

Manuskripteingang: 19. Mai 2017

Libellula 36 (1/2) 2017: 59-65



66

Libellula 36 (1/2) 2017: 66




