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Distribution and habitat of the Banded Demoiselle 
Calopteryx splendens (Harris) in Northumberland 

MICH\EL JEFFRIES, HARRY 1'. EALES & GEOR(iE STOREY 

j\1J: Di\'ision of Em-ironmcntal "-Ianagcment, El1ison Building:, .'.:orthumbria l Tni'Trsin', '-Jc\Ycastlc 

upon Tmc ,\EI 8ST, {'K. 

HTE: 11 Enncrdalc Terrace , Lo\\ \\'cst\\ood, Der\Yentside, County Durham �E 17 7P;\I, l' K. 

(;S: 36 Flsdon Road, \\'hickham, '\C\\l'<lstle upon 'I}'ne l\E16 SHZ, 1IK. 

Introduction 

The last decade has Ilitnessed significant changes to the distribution and numbers of 
species of Odonata in the lTK. Changes include range expansions ( Cham, 200+a ) ,  the 
establishment and spread of a ne\\ species, the Small Red-eyed Damselfly J:rytizromma 

,,"'Iridulum (Charpentier ) (Cham, 200+b ) and increasing numbers of migrant species 
(reviewed by Parr, 200+ ) .  

Fales (200J)  outlined regional examples o f  these national trends within 
N orthumberland, including the northward range expansion of the Ruddy Darter 
S:<,mpetntlll sanglllnfum (l\lilller), and increasing numbers of , 'a grant species for 
:'-Jorthumberland, e .g. Emperor Dragonfly il.nax imperator Leach and !\ligrant Hawker 
Aesima mixta Latreille which appear on the verge of permanent establishment within the 
county. North-east England has always been a Cinderella region for Odonata, poor in 
species compared to the south whilst lacking Scotland's northern specialities. However, 
the recent changes make N orthumberland a good venue in which to investigate the 
patterns and processes underlying range expansions by the British Odonata. In addition 
to the spread of highly mobile species of Anisoptera, Eales (2003 ) noted exceptional 
numbers of the Banded Demoiselle Caiopteryx sp/endens (Harris) at one lake site. There 
is one record of C .. plendens in Northumberland in 1 769, but modern records start in 
198 8 .  By 2000, small colonies of the damselfly were established on meandering, low 
gradient stretches of several rivers in south-east N orthumberland (jeffries, 20(1) .  

One problem with studies of range expansion is a reliance on post izoc interpretations of  
patterns. \ Ve knoV'; when a species was recorded but often do not  know when it was not 
present. Negative records go unreported, even assuming that the significance of not 
seeing a species is appreciated in the first place. There then remains the classic problem 
that absence of evidence is not evidence of absence; a species may have been present at a 
site but went unseen so the negative record is not an accurate reflection of status. These 
problems afflict data tor C spiet/dens in  N orthumberland. \Vhilst the species may be 
expanding its range this might be an artifact of no-one recording it in earlier years. This 



paper presents both the p()sitin� and negatin: records for the region of Northumberland 
north of'I)'neside, pro\'iding a haseline of recent negati\'e records against \\'hich am' 
future changes may shO\\' up, In addition, sun'eys of the ri\'crine habitat of C, sp/enden,( in 
Northumberland were used to examine ditlcrences bet\wen known positiH and negati\e 
sites, 

M ethods 

�orthumberlal1d records 

,.1,1 1  positive records of C. "pioldells in '\orthumberland held tll the local recorder halT 
heen u:;ed to ,h(l\\ knO\\n locations. In addition, negati\'e records ha\'e been collated 
from systematic surn:\'s carried out in southern "lorthumberland since 1 C)C) 1, extending 
further north in 2()02 and 20(H, For these sunT!S rin:rsicks \\'ere either \\alked, canoed 
or \\'atched t'i-olll \'antage points offering \'ie\\'s of 50 to 1 O() or more metres, Sun'eI's 
\\'ere carried out 011 dens \\ith suitable \\eather for C, "plelldeJl5 acti\itl during its knO\\'n 
re!{ional flight period, The sunCls ha\'e tended tu concentrate on Imy gradient, 
meandering strctche, of local ri\'ers that apparcnth oner the most suitable hahitat localk 

Characterizing habitat 

Jeffl-ies ( 2()() 1) suggested that C, .Ip/olilou in ;\Jorthumberland \\'as restricted to 100y 
gradient, \yell \'egetated ri\'ers, \\ here a combination of narrO\\' \I'idth and raIl, steep 
banks, prm'ided a sheltered micru-dimate, Tc) il1\'Cstigate am s\stematic difference, 
het\\'cen sites teJrln \Ihich C .,p/t'Jid':11S had been recorded \'ersw; negati\e sites, \w used 
Ri\er Hahitat SurW\ (RHS J Il1cthodology (Ra\'Cn ,'I ill, 1 99t) J, RHS is a standard 
I1H?thodology de\eloped 11\ the F1l\ 'ironment .J,!{enc\' to assess thc ph\'sical character and 
qualit\ of ril'er habitats in the l 'K, using a sun'C\' pro-F:mna filled in on site and 
descrihing \ isiblc teatures of the ri\'Cr channel, riparian habitat and adjacent land use 
mer a 500m length of ri\t.:r, uoing ten spot-checks along this length, Store\ (2003) 

experimented with RHS assessment of C sploll/ell,( sites in Northumberland in 2()02, 
using a simplified \trsiol1 of the RHS, Rather than assessing habitat OHT the standard 
500m length of river with ten separate spot-check sites along its length, he characterized 
the habitat immediately around the site, treating it as a single spot check, :'\0 distinct 
cliHerences \\'ere tt'lUnd bet\\een positi\e ancl negatil'e sites except a slight positi\'C 
association \\ith adjacent tilled land. Hm\e\'er, his surW\ included all sites \'isited, 
including what mi!{ht be entireh' suitable habitat on ri\ers that the damselAy had not \'et 
reached, -r;) look for differences bet\\'een negatin and positi\ 'e sites, the 'trate�'1 \Ias 
modified for tilt: 2003 SUf\ 'C\', so that sites \Iere onl\ compared on ri\'ers knO\\n to 
support C, ,lp/ent/l'Ils. The RHS l11cthociolog\ records in-channel, hankside and adjacent 
landscape, primarik reh-ing on simple pn�Sel1lT {)r ahsencl', rile hankside and land use 
data are recorded separateh tllr both ,icie' of thl' rIILT. h 'I' [hi, ,UITC\ the assessmcnb 
\I'ere more detailed, recording the l"\tl'nt "f t�':lturl" 'lle li" llh klllll cl habitat or 
hankside \'cgetation to the Ilt'are,r jll))LT ll'lI, 1 "l' ',<!'\c\ .":l"!Lr�ltl'd 12x \ ariables, 
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e.g. 'left bank material' , ' left bank face vegetation structure' , 'left bank top vegetation 
structure', 'land use within 5m of left bank top'. This multivariate dataset was subject to 
principal component analysis to highlight major patterns in the characteristics of the sites. 
This technique takes a l l  the disparate information collected for each site and uses it to 
depict each site on an ordination so that sites with many features in common are grouped 
close together and those that show considerable ditIerences are plotted further apart. 

Analysis 

Northumberland records 

Figure 1 shows a plot of positivc and negative records. 0i ote that this is not a 
conventional dot map or tetrad plot. Each point is plotted by its six-figure British 
National Grid Reference, to locate the position more exactly, relativc to the riv'er systcms. 
The recorded range of C sp!endt'llJ has increased beyond that giv'Cn b� Jeffries (2001 ) .  In 
particular, the Banded Demoisclle was found on the River Coquet in 200J, an apparent 
northward expansion. The main Coquet sites are in and around thc to\m of Rothbury, 
alongside a heav'ily used public footpath . This stretch of river v\as included on Storey's 
2002 survey and proved negative ( Storey, 2003); hence the 2003 records appear to be an 
expansion rather than just an O\'erlooked population. 

�1anr negative records are also shown in Figure 1. \\'e now hav'e a variety of negativ'C 
site records in northern 0iorthumberland, many on v"hat look to be suitabk sites on the 
more northerly Rivers Aln and Till, and these provide a baseline against which future 
changes can be more reliably judged. The fol lovving apparenth' suitable, negativ'e sites 
are accessible or v 'isible from bridges. Sites on the River Aln : Broomepark :\U 099122, 

Bridge End NU 109132, Aberwick Mill NU 120137, Lesbury Road bridge 
NU 21414-7, Stepping Stones NU 216118. Sites on the Riv 'ers Breamishrrill: Harchope 
bridge NU 077204-, Nev\' Bewick NU 071208, Doddington Bridge NT 998308, 

Doddington footbridge NT 988316, Wooler NT 995280. 

Habitat 

The result of the peA analysis of site characteristics is shown in Figure 2. If the positiv 'C 
sites differed from the negatiye sites in a systematic fashion then the two types of sites 
may show up as separate sets on the ordination. Positive and negative sites are generall} 
interspersed in Figure 2 suggesting that there are no characteristic difIerences between 
the two. There is some grouping of negative sites towards the left hand end of PC\. axis 
I, al l  exhibiting narrow stream width (l-2m) and a very choked habitat. The ordination 
shown in Figure 2 plots the two most important axes of the PCA, representing the most 
important variation in the data set. peA axis 1 captures 16 per cent of the yariation in 
the data set, primarily representing wider sites (towards the right )  versus narrower ( on 
the left ) .  peA axis 2 represents an additional 13 per cent of the information in the data 
set, the spread primarily reflecting nvo unusual sites, one of which was wide, exposed, 
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Figure 2. Principle component analysis ordination of the ]{iwr Habitat Sun'ey data for 1 7  sites in 
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Dernoiselle has been recorded, 0 = sites from \\hich C .7'ientienJ has not heen 
recorded. Sites sharing mam' characteristics arc close together, sites that differ consicierabh' are far apart. 

unvegetated and in rough pasture, the other a wooded, steep valley. Removing these two 
from the original data set and re-analyzing produces no more distinctive separation of 
positi\'c and negati\'e sites. The results suggest that C. splendens i n  Northumberland may 
be morc catholic in habitat use than previously assumed (Jeffries, 2000) .  

Discussion 

Collation of these recent records shows that C. Jplendens is nO\v e\'en more widespread in 
Northumberland. Some apparently new rccords are not very reccnt ( e.g. se\'eral reports 
from the eastern River Blyth in 1997) but other records do appear to represent genuine 
range expansion, notably the 2003 records for the Coquet, from which the species has 
never previously been reported, and records from other sites that were negative in 2002 .  
Records plotted as conventional tetrads (Figure .\) show a consolidated bridgehead in 
southern Northumberland but, as  Figure 1 shows, the actual distribution i s  patchily 
spread throughout partial sections of local rivers. Collation of survey records has 
prm'ided many negative records. \\'hilst these are not proof that the species was absent, 



6 j. Br. I lragollth �()ciet\, \'olumt 21 "n. 1 , 2 11115 

5 

4 

3 

2 

o 

9 

8 

7 

6 

5 

4 

3 

2 

� 

\ 

< 
r-' 

r\ 

f� 
/ 

�' 
'-( � 

rl 

\ 
( 
lr-/ 

/ � � '\. 
i 

I 

I 
'3 I I 

I 

I{ 
I{ 

I I 
I 

/ "-V v'\ ....... 

h/ ( 

.,.J � I 
IV (PJ� "-

!� 
1 T I1 

\ � 
� 

I 

......... 
>--./ 

� ... je. 
I. 

•• � .. 

I'-...i v i 

I • 

1 
.. 

� .../'-I 

Coovright © H.T.Eales. 2003. MaD generated bv DMAP. 

Key to records. 
� 1900-1979 

• 1980 onward. 

.,' . 

\ 
\ 

I ) 
.I 

�. I 
\ 

. -Il I 
- � 

�:- \ 
"A 

� 

I· \ 

.1 • 

.\ I 
.. '" � • • 

� 

j' 1 • •• 1"'14 

111.- � V' • - � ... " '\\ v i 
6 7 8 9 o 2 3 4 5 

Figure 3. Relnrded di,tribution Ilt
'
till' BJlldni IkIl1l1""lk (,','!.', . {J!mc/c'II.' ill '\onilurnilerlall,l 

and COllllt\ DuriJalll, l'iM�·21111; 11l,lll'1\ ':. 



J. Br. Ilrcl&loIlih :,(\(ictl, \'olul1lc � I ,\(l, 1,211115 i 

the negatin: record, prO\ide some basis against \\'hich am future e>;pansion could be 
judged, Figure 1 slums an arra\ of negatiw site, 011 the Ri \'ers :\In and Till, tnlht of 

\\,hich appear highh suitable, The sun'C\ of C Jplt:lltit'I/,( habitat suggests that there arc 
no highh n:strictin' requiremento;, Re,;ulh from the 201J2 and 2 00] surW\', han' tCllll1d 
C sp/cm/t'lls on \\icier, less sheltered ,;tretches than bcfc)IT, The Rivers :\In and Till 
include mal1\ sLlch lengths, ,\\ailable habitat appears t(l he no restriction to the 
l1orth\\'ard spread of the Banded Demoiselk, 
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Population studies of the Southern Damselfly 
Coenagrion mercuriale (Charpentier) in the New Forest. 
Part 9. The Crockford streams, 20 years on 

DEREK K . .JE�K[�S 

I Lake\\Ood Road, .�shur,t, Southalllptotl SO+II I]) 11, l 'K 

Summary 

FoU()\I'ing detailed monitoring of the Southern Damscltl) Cl)olllgnr!ll IIlt'r(//i'!ill" In the 
Crockfcmi area of the � e ll Forest hen\'Ccn 1985 and 199+, a tc)llm,' up ,llncv II a, 
carried out in 200+ to assess the effect ()f changes to the climate and habitlt o,'Cr the 
inten'ening \'ears, Population numbers in all thc secti()ns of the strcam ,\"tem ,tudied 
\Iere at higher le\Tb than prn'iollsly recorded and lITre still increasing in mid June, 
\I'hen poor \I'eather interyened. 

Introduction 

In 198+, the conditions tClr a J110ditlcd 'Pollard \Yalk ' ( Pollard, 19//) ,I'ere dell'loped In 
order to monitor the Southern Ihmselth Cr!t'lltlgr/rJll iIltTOlrilll" (Charpcnticr) along the 
upper Crocktcwd Stn::am (jenkllls, 1986a). In order to obtain consislL:nt c()unt:" 
obsen'ations were only made Il'hen thl' follclI\ing parameters \\'(:re met: 

I) \ \'iml Force .\ or less, 
2) ,.I,ir temperature of greater than 16 cC, 
J) Time of d,\\ - between 11 (Joh and 1 +O()h, 
+) Cl()ud [O\'er less than 5 tenths, Subsequenth the amount of cloud VIa, tc)und to halT 

a large effect ()n the numhers of damsdflies obseryed and thcrc!cll'C ohserYati()n, 
made in full sun were desirable but rarl'h possible. 

From 19115 to 199+, C II1ITCllrialt \I'as monitored ()\ er most of the C rock tc Jflj area 
(di\'ided for conHnience into thl' l' pper Cmc ktcmi Stream, L()\ler C mc ktcJrd Stream, 
I ,OIler Peaked Hill tributary and t'pper Peaked Hill \\'est triiJutan, SCl' Jenkins ( 19K6h) 
tcw map), The results haye been published tel!" the year, 19K5-1989 (Jenkins, 1991 ) 
although detailed cOllnh \\'ere continued tClr a further tl\T n:ars, From these re,ulb it 1\ as 
concluded that, apart from a ,10\1' increase along I ,(mer Peaked Hill stream, 
C mercurial,' populations were relati\eh stable and that \'ariation in the conditi()ns at the 
time of counting, particularh cl()ud CO\ er and possibh the pre\ioLls ()Hrnight 
temperature, made any real annual fluctuation:; in populations difficult to detect, N() 
correlation \I'as found benl'een numher of damsclflies ohsenu1 and the se\'erin' of the 
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previous winter, as might ha\'e been expected for a bivoltine species near the northern 
edge of its range, 

Although poor weather occurred at various times throughout the flight seasons during 
this ten-\ ear sun'e}, a period of fine settled weather usually occurred at some time 
between mid J une and early Ju ly \"hen populations passed through a clearly defined 
peak. If conditions \yere poor at the beginning of the flight season, maximum emergence 
occurred later than usual \vhen the weather improved while, if  conditions deteriorated 
later in the season, n umbers fell immediately with the onset of bad weather. Thus, by 
counting at in tervals of at most a week through the season, it was possible to obtain an 
estimate of maximum numbers on the wing. Subsequent mark/recapture work (jenkins, 
1 99 5 ,  1 99fi) suggested that maximum counts were at least four to five times lower than 
the overall population size. N e\'ertheless, the maximum count is useful as a quick means 
of detennin ing major changes in population density m'er a period of rears. 

Ha\'ing establ ished the relativ e stahilit\, of the \'arious colonies, no regular monitoring 
\vas carried out after 1 Y')+, although the sites were checked on an ad flOC basis tor obvious 
signs of decline or damage to habitat. 

Effects of temperature on populations 

During the original monitoring period, the first frosts \\'Cre usually recorded in 
September and there were years when winter daytime temperatures did not rise above 
O°C for several days, In 1 992 ,  f'Jr example, the main Crocktord stream, apart from an 
i nitial 20m stretch warmed bv the upwelling spring-fed stream at the outlet, was covered 
in thick ice for m'Cr a week, Since then, winters have steadily become warmer and 
summers more unpredictable. Thus a survey of C. mercuriale in Hampshire ( excluding 
the Crockford area due to pre\'ious monitoring) was hampered by cloud, rain and wind 
throughout the flight season (Thurner & Stevens, 1 998). There was no well defined 
peak of abundance and at one site the highest numbers occurred at the beginning of 
August, when a period of fine, settled weather finally occurred, Access to the Forest in 
200 1 was prevented by the Foot and Mouth outbreak, but in 2002 and 2 00], hot dry 
conditions prn'ailed from J uly to September and June to September respectively. 
Correspondingly, C mercuria!e populations peaked rather late in 2002 and breeding pairs 
were still present \vell into September, while in 2 003 breeding was largely over by mid 
August. 200+ started well \vith warm sunny spells at the end of April and from late lYIay 
to mid June but the weather deteriorated after this, although the first hard frost did not 
occur until November. 

The changes in weather patterns have been ascribed to cl imate change and, whether due 
to natural or human causes, the eHects can clearly be seen in the extended flight season of 
C mercuria!e. In the 1 980s, the first C. merturiale was usually recorded around the third 
or fourth week in �lay and the last had disappeared by early August. For the last few 
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years, fully coloured males ha \'e been scen h\' the second \\'eek ()f :\Ln', \\'ith an earliest 
date of 6 l\Ln, and the flight season now extends \yell into September \\ith last records 
for 2002 and 20(n of males on 28 and 25 September rcspecriHly. E\Tn in 2()O-1-, when 
the weather was poor trom mid .I une onwards, there were still si;; s()litary males at Lrmcr 
Crockford, ti\e at Lower Peaked Hill and nine at l 'pper Peaked Hill \Yest on 
J September. 

Effects of hahitat change on populations 

The change in climate may also han: had a marked impact on the habitat, The \alln 
mires ha\c become much \\'etter and this is most noticeable in the upper regio!l', ()f both 
the Crockford Stream and the II pper Peaked Hill East and \ Yest trihutaries, l T ntil the 
early 1990s, \\'ater trom the spring feeding C rocktcmi Stream emerged from a pipe and 
flO\\'ed in one narrO\\' channel Lllltil it reached a hroad area of water at the top of Deep 
\loor, The ground on either side of the stream \\'as heathland, dn enough to \\alk on 
\\'ithout boots and thus casih accessihle, In 200-1-, tc)llO \\'ing LI\O c;;ceptionalh Lin' 
summcrs, the heath to the east of the stream \\'as under 15-J(jcm oh\'ater and, ()n the 

\yest side, sc\'cral ne \\' runnels had formed to augment the flcl\\. -\s a result, m()nitoring 
C I17crmriaie in this area is now c'()nsiderabh' Illore difticult. 

Further d()\\,nstrcall1, in the centre of Deep :\loor, the former ,inglc ,tream \\'ith one loop 
has split into so mam' small runnels that the main t10\\ is IW\\' dithcult to determine, 
F\'en further dlJ\\nstream, a Bogbean LUt'Ill'lllltiJes tnju/iaill) dominated mire ha" 
expanded slighth and become: \\ etter, hut there has been little o!l\'ious ctlect on the 
stream beyond this mire, Similar changes are e \' ident at l'pper Peaked Hill where single 
nalTo\\ t1O\\'s ha \'e either broadened considerahh' or split into a multitude of runne l s. 

This \\'as noticeable C\'en hefore \',eirs \\ere constructed dm\nstream in 2(J() 1. Recent 
\\inters ha\'e had little effect on the tributary at Horsebu"h Bottom. "\Ithough th<: \\ inter 
Rm\ here has prohahh ' increased and the source area has become boggier, the stream still 
dries out in summer if there arc a fe\\' days \\'ith no rain. There arc historical records of 
C, IIUTCllrialt' here and bell\ccn one and se \'Cn males han.' heen recorded annualh trom 
1998 to 20llJ, These sightings tend to OCCLlr \\'hen presence of fllming \\'ater in the 
stream coincides \\'ith maximum emergence else\\here at Crocktt)rd and suggest, 
dispersion due to population pressure. In 200-1-, the \\eather p:lttern \\'as such that the 
stream dried out at the end of .-\pril and remained dn', apart trom a fell pools, llntil mid 
July and no C lIIercurialt' were tc)Und, 

O\"cr the twenty-war period there has hcen remarkahh little change in \'Cgetation, Bog
myrtle C\hma gai!') has increased, mostl) in bankside dmsiLl rather than height, and 
scruh has spread, mostly along the LO\wr Crockttlfd Stream and Lc) \\er Peaked Hill 
stream, hut does not, as yet, appear to ill: a major threat to thl' suitahility, of the habitat. 
However, at the bottom end of the Crockford Stream, just ahml: the junction \\ith 
Horsebush Bottom, Bog-myrtle has nO\\ gnmll Illllch taller and no C, IIIt'rmrial" are 
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now present. I n  1991, there were sufficient C. IIltTmrialt: here to enable l imited mark 
recapture experiments to he carried out (Jenkins ,  1995). A belated 'one-otT' consen'ation 
cff()rt to clear the banks has resulted in even denser gTCl\\th . This is in contrast to a short 
length of the Lower C rocktcJrd Stream, some 2 00m belCl\\' the road bridge where 
C. mercunal" has successfully recolonized a section of bank recenth cleared of dense 
scrub. Howe\'er, in the former case the area is isolated b� a scrub barrier restricting 
recolonization ,  \\'hile i n  the latter, C. mermriale were already present  a short distance 
downstream and in runnels in the \'alle\ mire to the west. 

Table 1. Popnlation counb 
19 86h) in 2011+ 

S ite 

l Tpper Cmckford 

Lower Crockicml 

Lower Peaked Hill 

Date 

7 June 
15 June 
25 Jnne 
2.1.luh 
7 June 
15 June 

25 June 
23 July 
7 June 
15 June 
25 June 
23 July 

(Tpper Peaked Hill West 7 June 
15 June 
25 June 
2.3 JlIl) 

2004 population study 

mercurial" at the iC'llr Crocklc,rd stream sites (see Jenkins, 

;\ppmx.'l'imc ;\lab Females Tt)tal 

1 1IJilh t() 12111lh 3 19 U5 +5+ 

++0 2 17 657 

307 K� .195 

136 1 8  15+ 

1200h t() 1231111 20.1 75 278 

299 1+6 ++5 

16() 61 22 1 

1 J 5 1 1  126 

1230h to 13(lllh +27 169 596 

528 29 1 8 19 

330 1 15 ++5 

23+ 36 270 

1300h to 13+5h 627 17 1 798 

717 296 IOU 

+6.1 130 593 

2+0 38 278 

The changes described above, which have occurred since the last detai led monitoring at 
C rockford ceased in 199+, suggested that a reappraisal of the health of the C. mercuriale 

populations would be valuable. For consistency, the same methodology involving a 
'Pollard' type walk was used and the same line of the origina l  stream course was followed 
as far as possible. In 200+, there was a week of dry warm weather at the cnd of April and 
a possihle teneral C mercuriale \\'as seen at Peaked Hi l l  on 27 April. A series of dul l  days 
tc)llowed, often starting clear but clouding m'er before mid morni ng, and the first 
confirmed record, a single fully coloured male on :\lay 1 0, was later than expected. Good 
weather from mid l\iIay onwards resulted i n  a very rapid population increase through to 
mid June, with only a temporary set-back at the end of :\lay due to 2-3 days of cold 
easterly winds. Subsequently the weather deteriorated badly and remained poor for the 
remainder of the summer. Peak populations were recorded on 15 J une, an exceptionally 
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early date, and counts ne\'er recovered to more than 5U-6() per ,ellt of tllll,e of 15 June, 
Details are given in Table 1 for days on which al l  four sites \\ere \ isited, although quick 
checks were made at Peaked Hill on suitable days behveen 15 June and 23 J uh to 
confirm the population decline. 

The average counts recorded dLlring 1985-89 ( tT-om Jenkins, 1991) arc compared with 
those for 200+ in Table 2. Counts in 200+ \vere higher at all four  sites, most notably at 
Lower Peaked Hill where the stream sti l l  continues to mature and at L()\ver Crockford, 
where some 20 per cent of the total \\'as fCllllld in the nc\\ 1\ created habitat. 

Table 2. Comparison of population ,oUllh of Co<'nagrilJl1 mc'Julria/<' at four sites on the Cf(),ktclrli 

streams bctwccn 1 (1�5-198'! and 2110-+ 

Site .\\-eragc- llla�iI11Unl count '\laxiIlluIll annual COUllt \ laxiIlllltll count 

1985-1n'i 2(lfH 
llppcr Crocklcll-d 2-+3 35K(19N5) 657 
L()wer CrocktcJrd 1-+6 IH6119K'!) H.' 
Lower Peaked Hill 163 -+22 (1989) 8 1  N 
llpper Peakcd Hill \Yest '21 91111 (1 'IS9) 111]1 

.llthough numbers Illay ha\l' been boosted by the uTl usualh- hot and dn \\eather in the 
summers of 2002 and 200.1 and at the beginning of the 200+ season, C iI1t'i'(!frialc 

appears to he doing \\ell in all parts of the C rocktcJrCl area and there has been no oh'ious 
detrimental effect trom the increasing \\ater le\'els in the upper section of Crocktcml and 
Peaked H ill streams. Bog-rmrtie has increased oyer the last 20 I cars along sides of the 
more open stretches uf \vater, hut remains reasonably short and has had little eHeet on the 
density of C lIIercuriale. In the tiltllre it might be beneficial tu reIllo\ 'C short blocks of 
Bog-myrtle from some sections, but only if combined \\'ith annual monitoring to check 
for excessi\ e regrowth. The loss of C. mcr(uria/c from the bottom end of the Crockford 
area should prm'ide sufficient \yarning of the risks. 
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Migrant and dispersive dragonflies in Britain during 
2004 

AnRIAN .T. PARR 

I IJ Orchard \Ya\, Rarro\ \, Run St Fdmund" Suft()lk IP2') 5BX, l 'K 

Summary 

20(H \\as not an outstanding year t(Jr migration, perhaps in part he cause of the rather 
\'ariable \\eather during the summer. In particular Red-\'eined Darters S\'II1/'t'ti'lllil 

fOl1s(()/olllbii faired poorly. Some significant arri\'als were howe\ 'er noted, especiallY during 
the month of August. High points of 2()O+ included a scattering of LCiscr Emperor:; 
"-1l1ax parthmope throughout England during the course of the sum mer, a small influx of 
rcllow-\\inged Darters SYJn/,ctntlll jiacc'i'o/1I1Jl to the cast coa"t, and more spectacular],', a 
sighting of a Scarlet Darter C}'()(f)lhl'lIlis I'rw/;rllt'1I ill Cumhria, this record complementing 
one from Cuernsn ill the Channel Islands. A. Southern :\I igrallt Ha\\'ker. It,,JllliI ajfini( 

\\'as also seen in the Channel Islands, this time on Jerse\. Perhaps the real highlight of 
200+ was the continued consolidation of our ne\\ colonist species. The Small Red-c!u] 
Damselfly Fntill'fJIll1ll{/ cc'iridu/lIln sh()\\ -ed a major expansion of its inland range, and 
further immigration \\ as also noted. \Yhile breeding has still to he prown, it is also 
becoming increasingly probable that the Southern Emerald Damselfl\ f.csll's /}{{rbllnts is 
establishing itself hoth in Kent and Nortc)lk .  

Account o f  Species 

Important records recei\'Cd by the :\I igrant Dragonfly Project during 20()+ are 
summarized below. For a summary of e\ ents in Britain during 2003 see Parr (2()U+). 

CaloptelJ'X splendel1s (Harris) - Banded DemoiselIe 

During 2()O+ a number of incli\'iduals were obser\'ed near the ea:;t coa,t, \\"e ll ,mal from 
the riverine habitats ty pical of this species .  'StTeral' were reported from uncxpectcd sites 
in County Durham (wer 12 and l.l,June (per '\I H), cuincident \\ith the appearance of a 
Lesser Emperor ,1nLlx /,artilt'llfJ/,t' and a]"o a Black-tailed Skimmer (Jrt/lt'lmJll ({lIltd!atlllll, 

which is almost as rare to that an:a. Se\"cral \\'ere also present at the Long Pits, 
Dungcncss, Kent (wer the period 1 5-21 J unc, \\ ith a peak count of 16 on 16 June 
(D\\') .  In addition, an indi\ idual \\ as seen at Bradm:ll-on-Sea, Essex on 1 6- 1 9  J line 
( SD), and one \\ as at Landguard, Suffolk on 1 3  June ( NO ). These obsenation:; may 
represent the outcome of some sort of dispersi\ e C\ ent. Thcn: is circumstantial e\'idence 
that the species may he an occasional immigrant to our shores, e .g. at the start of the 
great Darter influx of 1 995 (:\Icndel & \Iarsh, 1 996) a male \\'as found along \\'jth 
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'rellow-\vinged Darters Sl'mpctrum ffmx()!um early one morning in grass near the shoreline 
at Sizewell, Suffolk. Since a wandering C. .ip!nzdcns \YaS also reported from Cumbria in 
an upland area some 10km from the nearest hreeding sites during early June (DC) ,  the 
precise basis for the 20()+ records remains uncertain. The period 7� 1 6  June was 
associated \yith high pressure mer central Europe, dra\ving warm cuntinental air into 
Britain. This was then toll owed b\ the passage of a cold frollt on 17 June, bringing 
hlustery west to northwest \\'inds ( \leteorological Office, 20(5 ) .  

Lestes barbarus (Fahricius) - Southern Emerald Damselfly 

.-\iter 2003 (Parr, 200+ ) ,  this species was again recorded fi'om SaTllh·ich Bay in Kent 
(PF ct a/.) and fi'um \Yinterton Dunes in N orf()lk (PT, RF t'! al.). A.t Sand\\ ic h Bay, the 
first individual was seen on 1 5  July, and reports continued at least until the end of 
:\ugust. The maximum count was 1 5  (on 7 A.ugust) and o\'ipositing pairs I\ ere seen on 
several occasions. FonTst (2005 ) describes events in more detail. /I.t \Yinterton Dunes 
the first indi\·iduals were seen on II Augmt, and 10\\' numbers of males continued to be 
reported from \'ariowi localities along a l km stretch of the dunes until 2K :\ugLlst. 

In Kent the first sighting took place during a period of low migration acti\,it\· and 
numbers then built up gradually, perhaps implying that the population here Illay ha\'e 
been locally bred. Certainly, with oviposition ha\ ·ing been noted during the summer of 
200+, the potential fix future breeding at the site seems high, although it should be noted 
that the site became temporarily contaminated with seawater during early January 2005  
(P Forrest, pers. comm. ) .  In :'\i orfolk the  first sightings coincided with a period of more 
obvious immigration ( sce bel(J\\- ) .  Also, no females were definiteh' recorded. Although 
there were n:cords from the site during both 2 002 and 2003 ( Parr, 2 00+ ) ,  the precise 
status of the species at this localit! remains unclear. The sporadic sighting of small 
numbers of dal11selflies from \'arious locations along the Dunes suggests that these 
='J orfolk individual s may be rather elusive, in m8rked contrast to their behaviour in Kent. 
This may h(J\\e\'er simply reflect a difference in habitat rather than status. 

Pyrrhoso11la nymphula (Sulzer) - Large Red Damselfty 

One was seen and photographed at Sandgarth (north ofVoe ) ,  on central \lainland, 
Shetland owr the period 29 J l!ne�3 July (via \'11'). Although the species occurs in 
Orkney, this is the first record t()r Shetland. 

El�vthro1llma Ill/jas (Hansemann) - Red-eyed Damselfly 

The second positi\ 'e identification for the Isle ofWight was recorded on .30 July (DD ) .  
This species i s  known to  he  expanding its range in England (Brooks, 1999). 

EI)'thromllla viridulum (Charpentier) - Small Red-eyed Damselfty 

This species is nmv well-established in Britain, and is thus no longer covered in full 
detail. The year was hm\e\'er noteworthy tor a major expansion of the CK range. Several 
records \\ ere received fj'om Hampshire and the cnd of the first week in August saw the 
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start of a period Juring wh i c h  man)" ney\' inland sightings occurred, inc l uding the tirst 
county records r(ir C a mbridgeshire, N ortha mptonshire, Buckinghamshire and 
\\'anvickshire. I II this last countl', a fell indi\'iduaL; \le re seen near Rugbl on 1 5  :lugus t  
( PI� ) ,  making this the most Ilorth-I\'esterh record rrom Britain to date. 

In addition to the range expansion, a signiticant fresh im migration Il'as a lso ohsern:d in 
coastal Nort()lk. Seyeral hundred Ilere seen at \\,interton Dunes on 1 1  "'lugust and later 
that dal' indil'i duals II ere seen roost ing ",enTal to eyery hush or tree' in s(Tuh along Cl 

3--I-km stretch of the dunes ( PT 1'1 11/ . ) .  High numbers l\'ere also reported during the 
t(1 l 1OYving Ileek. Else\I'here on the Norfolk coast, Il al'es of im migration II ere abo noted at 
Eccles-on-Sea, Il i th  the largest on -I- September ( N  B ). It i, not knO\\ll Il heth er the tl'esh 
i m migration and the inland range expansioJl II ere in any II a! related; it nWI II e l l si mph
be that conditions t()r dispersal II'ere fayourable i n  many areas of north-I\ cstern Furope 
during the vear. The tirst records for Jersey, C hannel I s lamh, \\'ere abo receill:d during 
l ate Ju ly 2 00-1- (] :\ 1 ) .  

Aeshna mixta Latreille - :\l igrant H awker 

I ndil'iduals II'ere noted as being unusualll' comlllon at Berr()\\', SOlllerset on 1 -I- :-\ugust 
and at \\'rabness, Essex on 1 5  :-\ugust, perhaps suggesting a degree ()f migrati( )n.  
Sightings duri ng :\ugust and September t1-011l the \ [ontgolller) Canal, \ longotllen shire 
( :\ 1\\' ) apparent ly represent the tirst records for mid \\'ales, although the illlTeasing 
numbers seen as the season progressed suggest that the species ma\ a lreadl he 1\ c 1 1  

established in  the  area. Elselyhere a male was obsen'ed at  Baldrine, I sle of  :\ Ian on 
1 S September, and the tirst confirmed Scottish records 1\'tIT receil ed during the I car 
( although there had prel iously been a record of a 'possib le ' from DU1l1tl-iessh irc at the 
end of August 200] ) .  Singl es Ilere recorded at  [ A lchrnaben, Dumfriesshire in September 
and at Peterhead, .-\.Ixrdeenshin: i n  J ul) ( per PR & DC ) . There Il'as a lso a rel'Cmi from 
Baron! ,  Ayrshire on 29 -\.ugust ( F S )  . 

. ,1eshlla affinis (Vander Linden) - Southern i\l igrant l lawker 

A male was p hotographed at I\ioirmont headland, Jerse! on S "-\.ugust 2 0 (H, bu t Il as 
1 I1itia l ly passed O\'er as s i mply a hright i\ Iigrant H ,lIIker " 1t'.illtlil ll7i�\ I{/ .  I ts true identin 
Il as brought to light I\'hen the photograph was examined in earh 2 ( ) ( J 5  I II :\ lr. R. Long, 
(lne of Jcrsey's leading natu ralists. This is the second time in selTn \ cap; that a similar 
eI'ent has happened to \ I r. Long (see Long, 2( )OO I. C; iYen this b l t, and hearing in mind 
that el'Cry indiyidual that arril ed is  unl ike I '.  to ha\(:, been ph otographed, it seem s that 

" 1 . m a\ nOlI he a reasonabh- fl-cquent l isi tor to .Tersel. It also strongh h i n b  at the 
possibility that this species mal he being ol erlooked in southern England. Currenth 
thne is onh an old ( 1 9 5 2 ) record trom Kent, and it is probable that "i .  IItjilll.( Il as see n i n  
,-\1 on  during 19')2 (Holmes, 1 993 I .  H CJll enT, the species h a s  been recorded flirh 
regu lar" as an immigrant in the '\ctherlands during recent l ears, Il'ith the possibilitl 
t h at occasional breeding m,l\ h,1\ t oCL'Llrred ( Kctelaar, 2 (J () 2 ) .  
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Anax parthellope Se\ys - Lesser Emperor 

The following records have been accepted by the Odonata Records Committee ( nyo 
further submissions currently remain under consideration ) :  

2 7  \Iay 
--; J une 
l .l J une 
.2 .2  Jul�-8 August 

.24-26 July 

) 1 July 

One near Truro, Con1\\'�!l1 ( C; .  Thomas ) .  
One at Lmyer Lydbrook, Cloucestershire U .  Phillips ) .  
One near Sunderland, County Durham (D.  Foster, \1.  Hunter ). 
Intermittent sightings of males ( onc photographed ) ,  including n\"o 
together on 4 August and \yith possihly up to four  in total, at 
Dungeness, Kent (P Akers et a!. ) .  

l\ Iale photographed at Priddy \Iineries, Somerset U.  Thomas, 
S. Holdsworth ) .  
One a t  \lerstone \hnor, I sle of  Wight ( 1 ) .  Dana ) .  

Despite the \"ery lo\,; level o f  immigration shown by Red-\'eined Darter Svmpctrum 

fmlsc% mbii, a species that often accompanies it on migration ( Parr et a!., 20()4 ) ,  the 
number of sightings for ,1. parthenf!pe held up reasonably well, with t\\ O or three phases 
of immigration being noted. Records remain regular at Dungeness, and the presence of 
several individuals there during a generally une\Tntful year could even imply that a small 
resident population has now been established. By contrast, there were no sightings 
during 2004 from its other regular site at Bake Lakes in Cornwall ,  although the outcome 
of oviposition observed in 2003 ( Parr, 20( 4 )  remains open, given that the generation 
time is normally two years (Brooks, 1 999 ) .  

/,ibellula quadrimaculata L. - I-<our-spotted Chaser 

One at Sullom Voe, Shetland on 12 August was the third record for these islands. An 
unidentified Chaser J"ibe!!uia sp. seen on Fair Isle on 6 September is also likely to have 
been this species (via MP) .  

Libellula fulva Miiller - Scarce Chaser 

Early J une produced the first confirmed county records for 'Worcestershire when 
individuals were noted along the Avon between Pershore and Strensham (via MA) .  In 
addition to adults, a single exuvia was also discovered, so an cstablisf1t:d breeding 
population is perhaps now present in the region. Elsewhere, an immature was observed 
near Gilling Down, Somerset on 2 June (PD via DS ) ,  representing the first record for 
the county away from the River Avon area. A male was also photographed at the 
Testwood Lakes in Hampshire ( LS via PL) on 13 June and, " hile the species i s  well 
know from the Dorset/Hampshire border, this i s  a new area. 

Following the atypical record from Devon during 2003 ( Parr, 20(4), the continued 
sightings from unexpected areas strongly suggest that this species is currently 
undergoing significant range expansion. 
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Crocothemis erythraea ( BruIl6) - Scarlet Darter 

The fol lO\\ing record h as heen accepted by the Records Committee, representing the 
sixth record for Britain ( al l  s ince 1 995 ) :  

.10 August Immature male at  Bowness N R, C umbria ( T  Reid ) ,  

In  addition, t\\O mature males, one o f  which was p hotographed, \\'Cre reported from 
Guernsey, C hannel Islands on 3 1  July, \\ ith at least one  remaining until 21  :\ugust 
(J �ledland, B .  \\'el ls ) ,  I t  should be noted that 3 1  July also saw the appearance of.-\na.� 
/)(1I1i?rnlJjJt' on the I sle of \Vight. 

Sympetrum strio/atum (Charpentier) - Common Darter 

The only report of note was of (, 26 caught at a {T\' light at Bradwell-on-Sea, Essex 
bet\\'een 3() J ul) and 9 September, with a further singleton on 2� September ( SI ) ) , The 
maximum count tClr one da\' \vas tour, on 5 ,\ugust. 

SY11lpetmm JOllsc% mbii ( Sclys) - Red-veined Darter 

It was a \'Cry quiet year t()f this species 11\' modern standards, \\ith onh' l i mited 
immigration and sporadic records trom breeding sites, \\'ith the exceptiollS of Spurn , 
East Yorkshire and Dungeness, Kent which faired somc\\ hat better. Some sitt:s m a\- haye 
been under-\\'atched, 

The season started on l-t 1\lal \\ hen a dragonfly thought to be of this species was seen at 
Portland, Dorset. During early to mid J une, i ndi\-iduals were reported from \\'indmil l  
Farm, Corl1\\'al l ;  Portland, Dorset; Dungeness, Kent;  Bedfords Park, Essex; and Spun:, 
East 'r'orkshire, At least some records are likely to refer to locally bred indi\' idua],; since 
mal1\' s i tes ha\(: a history of past hreeding, N u mbers were generally \'eIT IO\\', 1\ i th 
s0l11l:times j ust isolated singletons being noted, At Dungcness, se\'en were secn c m  

16 June. On the 27 and 28 June,  a small  immigration appeared to take place \\'ith 
records from the Isle ()f \Yight and N ottinghamshire, and an additional sighting from 
Guernsey, C hannel I slands ( individuals here remained throughout the SUlll mer ) ,  Later in 
the season , occasional individuals put in  an appearance at \Yi ndmill .Farm, Dung-eness 
and Spurn, with other possibly locally bred incli\'idual s also being reported from 
l\1iddleton, Lancashire and Kel l i ng, � orfolk . The latest record of the \ ear \\as of a 
singleton from Somerset on 1 -+ ;\ugust, I n  contrast to many recent \'ears there \\'as no 
evidence for an autumn generation d uring 200-+, 

Sympetrum jlaveo/u111 (L.) - Yellow-winged Darter 

A. s ingleton was reported from near \Yhi tstable, Kent on 30 June ( CH),  Bet\\'een 
7 August and -+ September a small influx took place along the east coast, although fe\\'Cr 
than 10 indi\'iduals \\'ere seen in totaL Records were recei\·ed trom \\'alton-on-the-::\aze, 
Essex; Odord N ess, Suffcllk ;  \Yinterton, N ortc)lk ;  near Saltfleet]-Jl, Lincolnshire ;  and 
Flamborough and Filey, East ''{orkshire. RegrettablY, indi\'iduab rarely lingered. 



J Hr. Dragonfh Societl, \'olul1lc 2 1  "n.  1 ,  200S 19 

S�vmpetrum san{<uineu1ll (Muller) - Ruddy Darter 

T\velve \\'ere caught at a cv light at Bradwell-on-Sea, Essex between 22 J uh' and 
22 August ( SD ) .  Records peaked during the first few days of A.ugust. 

SYlllpetrulIl danae (Sulzer) - Black Dartcr 

Some notable late season movements \\'ere observed during 200+ . In Lancashire there 
were reports of significant dispersed towards the coast during :\ugust and early 
September, with a record count at Birkdale Sandhills LNR on 9 September ( PS ) .  
Else\\'here, the first site record fcw Da\\·lish \ Varren :\ :\  R, De\'On occurred on 1 + 

September OF ) and individuals \\'Cre seen on 27 September ( t\\'() ) ,  28 September and 
28 October at Spurn, East Yorkshire ( BS ) .  

Conclusions 

The year 200+ \\ as a relatively quiet onc for dragonfly migration in Britain, at least in 
terms of \ ·olullle. Hem e\'er, the nO\\ regular arri\'ab of 'southern' species continued, with 
a good range of species being inn)ked, e\ en if numbers were 10\\ . Fnlizj'f)lI1l11{l 

-�'iridu/ul71 , our 1lC\\ colonist species, also continued to do \vell. /,(Jt(J' bar/mm.' similarh
,eems to be in the process of colonization, although gi\Tn an apparent preference tCl!' 
l'oastal sites at our latitudes ( A. ske\\ , 200+ ) it is unlikel� to spread as rapidh- a, 
J�'. �'irid/l!lIl1Z . There is no shortage of further potential colonists to Britain, e.g. \ \'inter 
Damselfly Svmpeollcljil5C1l ( breeding as close as the Dutch dunes ) ,  Coblet-marked 
Damselfh' FntimJll1ll1a Iindrllii ( also in the Netherlands ) and perhaps also Southern 
Dartcr Smzpt'trllm lIleridional!' ( mm breeding a, close as :\ ormamh ) .  C ; i\'C!1 a 
continuation of current trends, it \\'ill be of interest to see ",hat lies in store tc)r the years 
to come. 
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A re-examination of the status of the Norfolk 
DamselBy Coenagrion armatum ( Charpentier) :  a speCles 
of Odonata now presumed extinct in Britain 

:\ "'I T H ( ) :\ Y  B R ( ) \\' ,'\ F T T  

2 �  Cole,h ou rJll' J<. oad, BrrJob ide, B lo, h.lI l 1 ,  Banhl lr l ,  ( h t'm,J.;hi r.e ox L, +TB ,  I '  h: 

The N orfcllk Dam :;eltly Cr)cnagrifJII arllli/llliIl ( Charpcntier )  i:; a horea l species, distributed 
across the l'alaearctic region fi'olll Fenn()-Slandi�[ to Sibcria and \ i ongolia, \\hich in 
Central Europe occurs ,b t:,r south as the northernmost parto. of Romani:l ( hke\\', 1 '! tl tl  I. 
\ I though stable i ll the i'.' ordic clluntries, there' ha \' e  heen serious ,ieclines in \\'c .. krtl and 

Central E l l rope due to habitat deterioration of \arillus kind, ( S:lhlen t'/ ill . ,  .2 1 1 1 1 + 1 .  I II this 
paper I ha \'e set out to reconstruct its hi,ton in Britain, using m w,cum and [ lt h eT  
unpublished sources a s  \\ell a s  re\ ie \\ing the literature, 

:\ summar� of the material, traced in museum collection:; up and dlm n the L "untn and 
presern�d to  this d:n, i ,  presented in Tlhlt: I .  :\t kast j 5 Illu''t'um specimen' d lT 

accounted tClr in the process, 

Historical record 

In Britain, prior to its preslImed extinctiun as a memher of the Briri,h dra!!( )ll th  t:l lllla, 
C ilrll1atlllll ,,'as confined to the '\ortcllk BroaeL ( \'ice C( )unt\ J.j I, The hroad,; arc the 
Hooded rt.'main:' ( )f  peat pits ( or 'tu rharies ' ) dug in the \ I iddlc  ,\ges ( 1  ,am her( t'! 

1 ')65 ) . DiscO \'en of C ili "llWtlll17 in Britain is accreditl'li to Fra nk Ba! tclLlr- B n m nc, \\ h o  
took t\\O :,pecimcns, one of each sex, a t  Sutton B road ( situated i n  British ;\ atiollal e rid 
tetrad 'I'C; 32 R. )  ( m ards the end of \ lay 1 9(U ( Ba! t(lur-BrO \\Ile,  1 ')( 1+ ;  Luca,; ,  I <J( )+ ) ,  
-\ lthough h e  took a t  least 1 7  further ,;pecimens in I '!( )+- 1 9( J5 ,  the classic paper on his 
tdl() \\,-up \\'lwk at Sutt()1l BroaLi ,  C ( ) \'ering the life histon' of :l Il u mher of species uf 
l \'g(Jptera ( Bal  tClllr- Bnm ne, I 9()l) ) , c( )nlai IlS 110 menti()n of C anl/i/IIIIII , 

Then, in 19 1 (J and I'! 1 2, prompted h\ Ba!tcllIr-Brcl \\ Ile's ul1 \\illingne,;s to let him halT a 
'pccimell, C;e()rge Purritt \�isited '\ ( )rtc ) lk  and l olleL'ted a total of ,\ 1 ( 19 malc" 1 2  
icmales, including .t tandem pair ... ) at Stal h am B road ( tetrad '1'( ; ,\ J. R )  ti'om .2 h-2 x \ Ia \  
1 9 1 1 1 and a further .t ( .l ma1es, I fCl1la le ) at either StalhamiSutton Broaeb ( )Il l i l  \ 1:1\ 
1 9 1 2  ( Porritt, 1 9 1 () ,  1 9 1 2 ; C .  lcates, pers. comm, ), During the hrst of hi, l \\() I 1 Sib, 
['()rrit! stated that he onh caught a fe,,' Oil 2 ()-2 j \ J :I\ and that he captured te\lCl' than  
half the numher h e  sal \'  on 2 K  \ 1 :1 \, S ( )  there must hall.' heen ( .  �, () on the \\ing i n  the 
l icinit\ on that llal. Later in the decade, Thomas C 'l \\ ard caught a tell ( )f hoth ,ne, at 
I lickling Broad ( in tetrad T( ;+2:i. ) on 2+ \ J :n 19 1 ') ( Luca" 1 '!20 ) . 
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Table 1 .  Catal ogue of specimens o f  the " ort( ) l � I lel l 1 1 'O ; " , 

British museums, 

Date No, Col lector 

00,0 1 1 , ( 1+ l e;>  FBB 

OO,05 ,OS 1 0  FBB 

OO ,U5 .0S  1 e;> FBB 

OO ,05 ,OS 3 ( 2 0 , 1  e;» FBB 
OO .OS ,OS  2 e;>  FBB 
2 6 , i l 5 ,  1 O�28 ,OS ,  1 0 3 ( 1 0 , 2 2 ) C;TP 
2 6 J) 5 , ] O�2 8 ,OS ,  1 Cl 2() ( 1 3 0 ,  7 2 )  CT!' 

27 , i l5 , 1 0  ,1 ( ]  0 , 2 e;» GT!' 
,] IUI5 , 1 2  + ( 3 0 ,  ] '2 )  CT!' 
2+,OS ,+7 3 ( 2 0 , 1 2 )  CEL 
2 5 , () S , S I 3 ( 2 0 ,  1 2  I FCF 
( 12 06 ,S ] 1 0  . \EC 
02 ,06 ,S ] 5 0  .-\FC 
O ] , () 6, S ] 1 0  .-\I-:C; 
O+,() 6 , 5 1 2 S'  -\£(; 
23 ,O(" S I  1 0  -\EC; 

O() ,()6 ,S2  1 0  .\FG 

3 0 ,OS ,S "  8 ( 6 0 ,  ] 2 I -\'1-:( ,  
,, 0 , 0 5 , 5 5  J (2 0 , 1 e;» SB 

\ l u"nl l '  
( ;  la�g()\\ 

Cambridge 

Edinburgh 

GlasgO\\ 

London 

Edinburgh 

I luddersfield 

( ;l asgo\\ 
I l uddersficld 

I .oncion 

Oxt(ml 
Edinhurgh 

I ",)ndon 

l .i\'erpool 

London 

London 

Cardiff 

l .()ndon 

:\'or\\'ic h  

, \ l , lrpentier) held i n  

' · ' l i . l I lt  

( , I I I I ' c d, 
j )  \ .  I .  1 l,l\ le' 
\. l- . \\'Iwtl n gton 

C, f l anl ( )ck 

S, J f l ine 

,\, E,  \\,hittington 

C, leates 

( ; , Hancock 

C, leates 

S, l I l ine  

(, C .  \ lcC ; ,l\ i n  

,\, E, \ "hittington 

S , l Hinc  

\1  Bigmore 
S l I l ine 
S. J. I-l ine  

\ 1  R .  \\'i lson 

S, l Hine  

R -' , Driscoll 

Collectors' names: F Balt(lur-BnJ\\Ile ( FBB i ,  S, Beau!cl\ I SE), F e. Fraser I FCE I ,  .\, F. (;ardncr ( A, F( , I, 
e. E, Longhe ld I CEL i and C ; ,  T l'orritt I eTP ), 
i\ luseums concerned: Castle i\luseu m NOf\yich, National i\ ! useurn & ( ;al lcn Cardift� N ational :\ I u,eurns 

& Galleries on :\ lcrse"ide Liverpool ,  National 1\1 useums of Scotland Edinhur"h, The " atural H istory 

i\ ! u,eum London, 'n)l,on i\ l e morial l\ l meum H udder,field, t ' ni ,"r,i), \-] U'CLllll Oxt()fll ( Hope 
col lection, ) , t :n i\'er,it\ ol Cambridge , and t ' niwrsin' ul C lasgo\\" Ij, .I, F X, Ki n" collection),  
The total n umber 01 'pcci mens at ( ; Ia,!!o\\' \\"as originalh H ( ,' c3 ,  5 9 )  ( c)'Farrell, ] 95 ( 1 ) , 
Those collected as egp an d reared to term in capti\'in' are marked with an asterisk( * i .  
Dates reler t o  the 2 0 t h  centun, 

Following this, there ,\'as a long period without records until 1 9+7 ,  when the species was 
rc-discovered in broad land by C, nthia I .ongfield. She counted c. 57 adults (+8  males, 
9 temales ) mosth' mating (per «()Illlm ) ,  and collected 6 specimens (+ males, 2 females ) ,  in 
an area known as Big Bog close to the River Ant at Stalham Broad ( tetrad TG32 R )  over 
a period of + days between 2+-29 l\ J ay 1 9+7 ( Longfield, 1 9+8 ;  this study, Appendix 
l A ) .  More records t'dlo\\,ed, mainh from Stalham ( e ,g, Eagles, 1 95 1 ,  1 953 ), but i n  
1 953 ( as confirmed in Appendix lA )  Longfield found a further breeding site for the 
species in Ranworth I nner Broad ( tetrad TGJ 1 :\1 ) ,  although curiously no mention ,\'as 
made of it in the l iterature at the time ( Longficld, 1 95 + ) .  

There i s  disagreement a s  to the date o f  the last record in Britain, giwn a s  1 957  by 
Hammond ( 1 983 ) and 1 96 8  by :\l ilford & I r\\in ( 1 990) ,  the latter reproduced ,'erbatim 
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by Taylor ( 200] ) .  Both years ha\'e been quoted hI' \'arious subsequent authors ( e .g. Parr, 
2000 ;  S mallshire & S\\'ash , 200+ ) ,  but neither appears to be correct. First, it has come to 
light that Sam Beautc}! has confirmed that his last record, O\'erlooked hitherto, was in 
1 9 5 8  ( Appendix 1 B-C ) .  Secondly, the source of the record f()r 1 968  \\'as of a sighting at 
Big Bog by Alien Da\'ies (P J .  \ l i lford & P Tador, pers . comms . ) .  Howe\u, Alien 
Davies h as since explained that the occurrence \\ as Ilot i ll 1 96 8  but at some time in the 
1 95 0s, pointing to a misquotation or transcription error ( :\ppcndix 1 D ) . 

Discussion 

This rcvicw has addcd one 1 () km square to the distribution map, and an extra year to 
the date of last record, givcn by \ Icrritt et {If. ( 1 996 ) . 1\\0 questions arise. 

First, was C. armatul11 t( ll-merh more \\'idespread ; Ckiposition I\ as obsen-cd into one 
species of plant, \'i z .  Frogbit (Hw/mdwris ( Gardner, 1 95+ ) ,  all example of 
highly stenotopic habitat selection ( COI-hct, 1 962,  1 999) .  Certaink if this plant \\'ere 
i mportant, it occurred in a \\ ide v ariety of broads ( Fl I i s ,  1 9(5 ) ,  so there mal \l el l  han: 
been a 50me\vhat \vider distributioll of C annllll/m in y ears gOlle by. :\orman :\100re ( in 
\Iendel, 1 992 ) \\Tllt so far as to sal that the species may once hal e occurred in Suft:lJ)k, 
\v·here broads in the north-east of the uJUnty ( \�C .  2 5 )  hal e a similar origin to those in 
NorIdk. 

Secondly, is C annatlllJ1 IWVV' exti nct in Britain ; The ansv\,er would appear to be "·es'. 
Not only i s  there the test of time, \I·ith no records tClr fi l e  decades in spite of suhsequent 
searches, hut also there has been habitat loss. :\round the time that C. ai 'liIiI!lIJi1 was 
discO\'ered, the Ril er A. Ilt broads I\'ere species-rie h Il ith \ \'ater-soldier ( Slralir;lc5 a/oicic." ) 

dominant ( \iason & Bn'ant, 1 975 ) . .  \ I read\ by 1 953 ,  ,,·hen C armatulIl was still 'quite 
plentiful', the restricted habitat at the main site Big Bog was deteriorating ( Longfield, 
19 s+) and by the mid- 1 970s  i t  had become totally unsuitable vV'ith encroach ment h\· 
arboraceous n:getation ( Shirt, 1 9S7 ) . ::\el'ertheless, the re-disc(}\'en' of C IIrmalu!Jl at a 
locality in the Netherlands in 1 999 ( Parr, 1 999 ) has re-ignited debate as to the possibilit\ 
of its re-discCJ\'ery, or re-colonization, in Britain .  
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Firsthand accounts of the :t\ortdk DamselBy Cot:nagnoll armatl/m by odonatologists of 
the day. The text h as been reproduced \'erbatim throughout with the author's annotations 
placed in square brackets. 

A. Text of Ictter from Cynthia Longfield to John Buckley datcd 16 April 1 9 75. 
' I  �ooking at the Nat. r ure 1 Cons .  [en a ncYl map YOU hm e sent me, you do not appear to 
ha\'e been any way near the correct piece of marsh, wherc I ( and others I tound arlll{/tll!l1 

,till breeding in 1 9+7-+ R .  lClU haw to start from Stalharn \'illage and \\ a lk south, 
,Tossing m'er the motor road ( Stalham to );tnllouth I ,  and enteri ng the marshy ground on 
the left hand side ( going south ) ,  of dlat still remains of the 2 Broads-Sutton and 
Stalham. The R i\cr .·\.n t  will he on your right hand. \\'hen I and 2 friends \\'ere last there 
in  the late +( ) 's-Sutton Broad was almost choked up. \\'e did not attempt to look at 
Barton Broad, because i t  \\'as too deep, too large and too ful l  of pleasure-hoats. By 1 9+9 
Barton had been enlarged and dredged. H CJ\\ e\u, i t  \\as the original  habitat of the late 
Prof Balfour-Brmme for ctnnatllJll in 1 9t13 ,  and still found there h) ( ; .T.  Porritt i n  1 9 1  ( )  
tu 1 9 1 2 .  In any case, \ye did not need to go t�,r, as the ground bet\\ een Sutton Broad and 
the Ri\Tr Ant was ful l  of reeds and small scattered open pools, \\ here the sun  could 
penetrate. \Yc \\en: \I ading in  \-en" damp marsh- l to 2 tt:et deep. Here the clrllltltllln 

\\ ere B\'ing slmvh and km, both sexes and most\\- mating. \\'hen I first IT-f( J LlIld i t  here 
in 1 9+7 ,  I hel ic\Td it  must be laying its eggs in  the \\'ater-lih lea\·es .  I later found this 
\\ as not so. Eric Cardner confirmed the hahitat neu:ssan' for hreeding, had to ha\T the 
Frogbit (l hc/ro<ilariJ 1Il0J:iUJ-mllllt: ) to be present. The floating \\ ater-lih- lea\ es \\ ere 
apparently too tough to he used h\ the female llI'IIlatllJll . I l\'Ould suggest on y our :\' at. 
Cons.  plan, you would need to get down onto the \\ cttest part of the ' Big Bog' and look 
t(Jr Froghit .  I have marked \\ ith blue pencil, the area, \\here roughly, I and :\. . E. Cardner 
t(JUnd the species. C .O. Hammond, on Illy directions, also t( )und a good numher the 
t(,l lmving year. l()U must get from :\'of\\ ich Lihrary or the :\luseum, Ill) article on the 
re-finding of annafum ( Entomologist, Vo!. LXXXI ,  page 7-S , Januan 19+� 1 .  The late 
I'rof Balfour-Browne first discmued it hreeding in 1 903 ( Tran .  N . N .  :\'at. Soc. 7 ,  
p. 66 1 , 1 90+ ) .  I found it  still breeding i n  1 953 ,  in one  of  the Ri\ er Bun: Broads. So  it 
\\ as definitely there, some\\'here in the Nori()lk Broads for 50 n:ars. :\lr  L. A .  Fl l is 
( "iorwich :\Ius .  [cum] ) ne\Tr told me that he t()und it at "-1.lderit:n ,  \\hich he \\ atched for 
I ears, and it \\'�1S I \vho told him of i t  breeding in Ratl\l orth Inner Broad, \\ hen: I took it 
i n  1 95 3 . '  

B. Extract o f  letter from Sam Bcaufoy t o  John Buckle) dated 2 5  Junc 1 9 74.  
' I  first sa\1 th is  damselth- [C ilrmil!ulIl l \I ith l\Iiss C)"!1thia LO!1gfield i n  1 9+7 at the spot 
ringed green on your map. I saw it in the same spot occasionally until 1 95 S, but I halT 
not seen it since. I ha\'e, ho\\e\'er, \ ' isited the area i n  only a tel\' \"ears bet\1 cell then and 
now, and I h ave not spent \ en lung searThing . .  -1. tt:\1 months ago I spokt: to Fric 
( ;ardner about this species. He had t()und it in the same spot, hut had not been there for 



,()l11e years. I found that the ilhect \\'as fIr trom conspicuous and flies low down among 
the stems of the reeds . '  

C. Extract of letter from Eric Gardner to John Buckle), dated 30 Julv 1974.  
' I  do remember the last time I sa\\' Cocnagrion armatmtl , i t  \vas end of �lay and early 
June, 1 95 3 .  It was quite plentifu l  and ha\'ing got eggs and bred the species right through 
1 did not need to go again .  I \\'a" under the impression Sam Beau fo\' sa\\' it much later 
than this. I t  is easily overlooked O\\'ing to its habits-c\'en Fraser failed to find it two 
davs before I \\'as there . '  

D. Extract o f  letter from AJlen Davies to the author dated 7 .January 1 999. 
' I do not ha\'e the C. armatlllll data but the circumstances are that among man\' i5rimllnt 
dt'galtJ [Vander LindenJ I casuallv netted a specimen near Sutton Broad, took it ( Jut  of 
the net and at the moment of releasing it, sa\\', but too late, that it had the long anal 
appendages and could only be C annatlllll . I will try to find a date far you hut that wil l 
be quite difficult .  I feel sure that i t  was pre- I 960s . . .  Needless to sa\' fallO\ving the 
release of the crucial specimen, I seardll:d di l igently for a long time afterwards but \\ i th 
no success . '  
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Variations in key features of the final instar larvae and 
�' , Lt \ i a e  of the Common Blue Damselfly F.nallagma 
" nztlzigerum (Charpentier) 

2 ') \'i l lage \\,1\, )�lteb, Hampshire ( , ( '+6 lSE,  ( ' K ,  

Summary 

:-; ( lIlle features used telr  species identitication of tinal i nstar lan ae and e'\U\'iae in  
: ·uhl ished keys have pro\ ed to ha\  e le\TIs  of I'ariabi l in  hey()nd that  c urren t i l (iL-tined , 
l 'h is paper seeks to address those \'ariatiol1s as thn apply to l:IlIi!!ilgllla nilt!l�vt'l'IIlII, 

L i t l in ing i n  detail specitic \'ariation, TC lund through close e'\aminati l ln of 2 5 .1 i ndi\'iduals 
" l leered from a number of \\ atlT l lOdies in the Black\,atcr \ 'al le\ on the  horder of 

Hampsh i re and Berksh i re .  The features addressed i nclude the  'pecies-specltic 
haracteristics of the caudal la llle l lae, the  prementum and the  short spine ( )n  the  outer 

' C l rt�1l'e ofthe anterior palpal seta ,  The current publ ishni ke\ s ha\'e prll\'Cll to he l en 
.,eful but their i nterpretati()n requires consi derable dedication, :It kast \\hen thel are 

'i rst put to the test, This report proposes a tCJrlllat t(lI' a mai nh pic t ( )ri:d approach to an 
· ,icntihcat ion kn tCl!' dalll sclth- bn ae. 

[ ntroduction 

, . 

( )f the e le\'Cn species of Zygoptcra tClUnd i n  the Blacb\ �lkr \'a l lC\  ( CrIc k  Ex Bennett, 
.2 I )OJ ) ,  eight are commonly cnc()untered in the collcl'ti()n area, , \ 1 1  the \\'ater hodies used 
t; Ir ()\'iposition are m ild ly acidic man-madt: pOlllis, S(T:!]'l> and lakes, . \  standard data 
c ard \\ as de\'ised that \\'CJuld allm\' t( lr the rccording of ke\ teatures ()f the eXll\'iae of 
' hese eight species. This paper addresses the C( lmll 1 ( )1l Blue Damselfh FIl!ll!agmll 

' ,\{/lh�'<t'ruJ!1 ( C harpentier ) \\'ith  occasional reference to other species .  Lan'ae a nd eXll\·iae 
" f  F. narhlSYrIIl7l doseh resemhle C'ot'!liIgrir)}l 'pecies, demandi ng precision from the kel's, 
\ \'hen \'iewing ke\ features, c lose attentio l1 Ilt'ClL t( ) he appl ied t(l the caudal lamellae, 
prementum and labial palps, :\s a numher of these kCl teatures appear to \ an', i t  \1 as 
decided to make a S\'stelllatic record of each teature, and the ana l \ sis of the results is 
presen ted here ,  

Collection area 

Exuviae were c()l lected m'er n\'C) seasons mainly at the northern end of the Blacbl ater 
\'aIlCl on the Hampshire/Berkshire horder, The main sources of supph were the \ ] o()r 
Creen Lakes Nature Reser\'e and a complex of ponds and scrape:; on Bramshi l l  
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Common. Other sites in the Riwr Blackwater catchment area provided specimens but 
only in low numbers, 

Method 

The identification keys used \vere those of A .  E. Gardner (published in Hammond, 
1 983 ) ,  Askew ( 1 98 8 )  and Brooks ( 1 99 7 ) .  'lb ensure that each specimen \\'as in the final 
instar of de\'elopment only exU\'ia cases \\Tre used, these being collected largely from 
marginal \·egetation. The exuviae of all Z\'goptera regardless of species were collected 
between April  and :\.ugust of 2003 and 200+. Only those exuviae that appeared at the 
outset to be structurally intact \\Tre recorded. 

Each complete exuvia first had its antennal segments counted. The rear of the head 
behind the eyes \\as examined and any distincti\'e shape or marking \\'as noted. The 
caudal lamellae \\ ere then remm'ed from the abdomen with a s harp scalpel . They were 
invariably "TIded together but \vere easily separated by soaking in a small amount of 
water. The premcntum complete with its labial paIl's was sprung free of the head by 
applying pressure to the base of the prementum, and thereby remm'ed without sustaining 
any damage. 

;\.t a magnification of X 20 the number and character of setae on the lateral field of the 
prementum were recorded, as \vas the number of setae on the labial palp. The presence 
or otherwise of a small spine located at the base of the anterior palpal seta on its outer 
surface was also recorded. Ha\'ing separated the caudal lamellae, one from another, the 
median was selected. Very occasionally, when the median was missing, an outer caudal 
lamella was used and this deviation from the norm was noted on the data sheet. The 
length and width of the caudal lamellae were recorded, as were the disposition of any 
banding, and the presence and character of any stout setae on the margins. 

Results - Morphological features 

Two hundred and fifty three exuviae of F. L}athigerum were positiYely identified and 
recorded over the two-year period. 

Antennae 

All the specimens identified as F. 'Jathiy;ermn had six segments to their antennae as 
described in the standard keys referred to earlier. 

Head 

N o  exuviae of E iJatJzl;�'{'rum \vere found with spots present to the rear of the head 
behind the eyes. Here, the head was populated by a number of small setae. \Yhere these 
had broken off, the remains could be mistaken for spots, but one soon learnt to 
discriminate between setae and the head spots characteristic of the A.zure Damsclfly 
Coenay;rion pllella ( L. ) .  



Labial palp 
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I n the great majorin' of exuviae, both labial palps possessed six stout long setae. 'Ien 
spec imens had other paired combinations, i .e .  5 + 5, 5 + 6,  6 + 7 or 7 + 7,  

Spine on anterior palpal seta 

The small spine at the base of the anterior palpal seta ( Figure 1 ), described in both 
Hammond ( 1 983 ) and Aske\y ( 1 9 8 8 )  was not ah" ays present ( Figure 2 ) . The size of the 

(a) 

Figure L COIllIllOIl Klue ! )alll ,�lth IClli/!!{/glll{/ (1'{I!llZ�t'i'11111 labial paJp ,hrm'ing pr�,ence "I' ,pine on 

anterior paJpal  ,eta:  ( a )  11l<lf(niiication X 1 ( 1 ( 1 ;  ( b )  magnification X +1 1 1 1 .  



30 J Br. I lra,l(ol1th SOl idI .  \'O l ll l l 1O 2 1  ,\". 1 .  2 1 1 iL' 

spine was \'ariahle;  OIl som� specimens \'it\\'ed at X 20 magnification it \\as dearh' 
\'isihlc, \, hi lst on others i t  \\ as oh,cLlre, The sketch i n  Hall1l110nd ( 1  c) S .l ,  p. 7 7 )  i s  
m is leading. Aske\\ ( I C) S  11, p.  20 1 ) , is more r�presentati \ e . 

I t  was observed that the mobile c ia\\' of the labial pall' could rest on the opposing spine , 

leading to speculation that th is  contact might dislodge the spi ne and aCL'lJLmt tClr at least 
some of the absenc,:s recorded hcre. Fift\ -one specimens ( 2 0 per cent ) \\ ere l ac king the 
spi ne on both lahial palps, \\hereas seYenteen spec imcns ( 7  per cent ) \\"en: lacking a spine 
on one s ide onk 

Figure 2, Comm011 B lue !)amselth FIl{/I!{/glll!l l�\ililiI:« i'l1I1I IaLial palp showing absence ( J j' spine on 

anterior pal pal seta at ma"uliticatioll X 1011 . 

PrenlentUI11 

The lateral field of the prementul11 supports two sets of stout setae; one set either side of 
the centre line. Published ke\'s \'an on  the n umher of setae. Aske\\ ( 1 9 8 8 )  has a sketch 
\\'ith three long and one short  setae ( 3 , 5 ) and I Tammond ( 1 983 ) reproduces a sketch 
\\'ith tClUr long Zlnd onc short setae (+ .5 ) on each s ide of the centre line. In the Blackwater 
\'alley study, fitty-six specimens matched the Askew s ketch and only tCJUr specimens 
matched the Hamrnond reproducti oll (hblc 1 ) . In n ineh'-olle cases this teature 
m irrored the + + + setae depicted in these ke", for the prementurn of the Blue-tailed 
Damselfly 1,e/lIm),1I t'lt'gallJ ( \'ander Linden ). I II a l l ,  there \vere a total of m'enty diHerent 
combinations of lateral field stout seta�. The pai ring was usualh balanced, e.g . .l + J or 
+ + +, but not ah\ avs. There \\'ere specimens with combinations of " + +, + + 5 and 
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Table 1 .  COlnlllon Blue Dal1lselth J-. lla!I{/?IIIi1 ni/rlligo 'lllll : sf,atial dlstrihutioll of setae Oil the 
prernclltUIl1. 

even -1- + 6 .  

Sdat' to !Jne ,ijilt' St'/Cit' If) !lIt' r;illI'r Jirli' S(/lll/,/I' sic I' 
0(1111' (I'll/re lillt' oft/h' ,,'lItl<' lilll' (ji'I'qIl"1!(1) 

2 . 5  ,1 . 5  1 ( Cl . +e; ) 
I " 0 - ( 1 1 '1 I � / 
I ,1 . 5  K ( J  .2 �/; ) 
.1 + 1 + ( 5 . 5 (;; ) 

\ + . 5  1 1 1 1 .+'-;: ) 

.1 * ) *"  2 5  I l ll 'lr  I 
� * *  .1 * 1 ( 1 1 .+(7 ) 

3 . 5  .1 . 5  5 6 1 2 2 ':; I 

,t5 + 1 2 1 + . 7 ' ,  ) 

3 #  .1 # .2 I 1 1 . �'r ) 

,� . .5 + . .  ' ( 1 1 . +'7, ) 

+ + '1 1 C)6(( ) 
+ + * 1 ( I I .+ '{ 1 

+ + . '  1 ( 1 1 . + 'Cr ) 

+ (, 2 I IJ . K 'i l 

+ *  + ., .2 1 ! I .  X ,;; ) 
+ . 5  + . '  + ( I N;; I 
+.5 5 1 ( { lA';  I 

+ . 5  5 . 5  1 ( ( J . +('f ) 

, 5 .2 ! I I , X ' ,  I 

1 1 . 5  = onc seta onc ha lf the length , ,f ih Ill'l"h h( )urs 
= ( ) I le seta ,)Ill' q u arter the length of its neighhours 
= i \\ U  :-,ctae OIlC' q uarter the length ()f their Ill' ighlHlur'-, 

# = t\l O setae olle Idf the l ength of their neighh( )urs 

Caudal lamellae setae 

I m'ariabk, the caudal lamellae of F. had a ,er of sto u t  ,;etae on hoth of the 
margins .  The cla i m  made in SOJlle Pllhlis hed kn s that the ,tOllt m argin al ,l'tae reach the 
mid-poi nt un hoth margins prm ed not tu he a 1 1\'<1 \ , c( )rrect. On Illan\ examples, t h e  
m argin with t h e  I ( )(),;eh packed :;tout setae ( i . e .  t h e  I()\\ er m,lrgi n )  \\'as ( )nh populated i n  
this manner t(Jr onc th ird of its ()\ tTal l  length . Setae on hoth margi n,; term i nate a t  a point 

\\"here the ti.rst hand ( i .e .  that  nearest the poi nt  of :lttac il lllent t<l  the abdor11l:n ) i ntnsccted 

the m argin or, i n  the case of incomp lete hanLi i ng, \\ hcre an i magi ned projec t ion ( ) f  the  

hand \\'ClUld i ntersect the  margi n .  The u pper margin \\ <1S populated Iw tigh tly packed 

stout setae . The range of setae un the upper margin \ aried ti-( )Ill 1 9  to 56 :l Ild t h at on the 
100\"cr m argi n fi'om l) to 29. A.t )]( )  t ime did the nu mher of 'etac on the 1 ( )\\ LT m argin 
equal  ur exceed that on the UpPtT margin , Thc cou nting l >f th i , feat ure \\ ,b lii,coll tin ued 
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by A.ugust of 2003 ,  though the nature of the packing continued to be noted. 

Physical dimensions of the caudal lamellae 

The length of the majority of caudal lamellae \'aried from 5 mm to 6 .+m111. A. total of nine 
specimens lay out side this range, with the shortest being + . 8mm and the longest I mm. 
The width generally lay between 1 . / 111m and 2 . 3 111m ,  \\'ith a total of seyen specimens 
outside this range, the narrO\vcst being 1 . 5mm and the \\'idest being 2 . 5 mm. The length 
to \\'idth ratio lay bet\veen 2 . 5 :  I and 3 . 3 : I with 92 per cent of the measured sample 
falling within this range. At the extremes, the length to viidth ratio \\'as +: I and 2 . 2 :  I. 

Caudal lamellae handing 

A characteristic feature of this species is generally considered to be the banding on the 
caudal lamellae, with published keys declaring that there are usualh- onc, t\vo or three 
bands. In the study sample, 39 specimens ( 1 5  per cent) exhibited no banding at all .  The 
pattern of banding, where present, was found to be q uite variable ( Figure J ) . Double 
banding occurred in 1 1 8 specimens (+1 per cent), with n single banded exampks 
( 3 0  per cent) ,  and only 19 with triple banding ( 8  per cent ) .  Banding \\ as not found to be 
exclusively vertical as pictured in some keys. It  \\ould often commence at the tightly 
packed stout setae margin close to the mid point and s\veep towards the insect's abdomen 
reaching the loosely packed stout setae margin at about one third distance from the point 
of attach ment to the abdomen. There were examples of incomplete banding, bands not 
reaching the margins of the caudal lamellae, and bands offset towards the lamellae apex. 
Banding was obsen'ed to vary in intensity, being hea\'ily or lightly mottled. Hea\'Y 
mottling occasionally linked two or three bands. The frequency of banding by type is 
recorded in Figure 3.  

Summary of Results 

For any given species, the number of antennae segments appears to be constant. In 
f,'. ,yatlzigerum the number is six. 

E. (vat/n;'{erum has small setae on the head behind the eyes. These should not be mistaken 
for the spots that are a c haracteristic feature of certain damselflies, e .g. the Azure 
Damselfly Coenagrion plteila. 

The number of setae on the labial palps of F. <)'atiJigcrum only rareh- deviates from six. In 
the sample size \'iewed to date, about + per cent of specimens have at least one palp with 
either 5 or 7 setae. The spine at the base of the anterior pal pal seta i s  a unique diagnostic 
feature but may be absent from one (7 per cent of specimens in this study) or both pall'S 
( 20  per cent of specimens) .  Theref()re it is necessary to inspect both palps for this 
feature. A microscope is essential for locating the spine, as it varied in size considerably. 
The spine was not found on any of the 222 exu\'iae of other damsclfly species examined 
during the study period. 



Type I Single band in contact 
with hoth margins ( 1 4% )  

Type l C  Banding offset 

towards the apex ( 1 .2%) 

Type 2 Double banding 
centrally joined (9 .5%) 

Type 2C Separate banding 
incomplete ( 1 5% )  

Type 3 Complete separate 
banding ( 3 .2%) 

, ! 

Type 3C Banding barely visible 

(0.4%) 

/' ���� ---�-"" 
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Type I A No banding ( 1 5% )  

Type I D Banding incomplete at 

one or both margins ( 1 2 .3%) 

Type 2A Heavily mottled. 
centrally joined and incomplete 

( 5 . 5 0 0 )  

Type 2D Heavi ly  mottled. 
centrally joined and complete 
(0.4%) 

Typc 3A Incomplete separate 
banding ( 3 .2%) 

Type I B Banding barely visible 

(2 .g%) 

Type 2 B  Completely separate 

banding ( 1 40/0) 

Type lE Banding barely visible 
(2.0°!,)) 

Type 38 Heavily mottled. 
centrally joined and incomplete 
(O .�%) 

�' - - - , - - .--=-----:--.: - .•.. :--;.. � - - . � 
1 J ,� 

" y "l' 

Figure 3. Common Blue Damselflv Ellallagma cmlhigerllll1 : caudal lamellae banding patterns. 
Drawi ngs are reproduced from actual examples. Variations in  marginal stout setae are as shown. Length 
to breadth ratio ""ries between 2 5 to I and .\ . .1 to 1 .  Relati\'e frequencies of occurrence in this stud,' 

presented as percentages. 
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The stout setae on the lateral fidd of the prcmentum arc a variable teature. If the relati\'e 
length of the setae is ignored, 76 per cent of the specimens had tfJLlr setae either side of 
the lateral field centre line. 

The banding on the caudal lamellae is  arguably the single most recognizable feature and 
the one exhibiting the most variability. The lack of banding in a sizeable minorit\, of cases 
( ) 7 per cent in the study sample ) i s  worthy of comment in  an\' key. 

The number of stout setae on the caudal lamellae margins is so \'ariable as to offer no 
useful reference feature. The statement in some keys claiming 'stout setae to the mid
point on  both margins' h as been shown to be not alwa\'s correct. 

Discussion 

The findings of this stuch on the eXU\'iae of F natill:«07ll!l tound in the Blac k ll ater 
Valley are broadly similar to those of Andre\\'s ( 2 () ( l ) ) . AndrC\,'s reported greater 
variability of some of the general ly accepted key features, probabh as conseq Llcn c'c of the 
greater size of the sample taken in that stud\'. HO\,'e\'er, comparison " ith . \ncirC\\ :-
( 2 00 )  ) stimulates a number of comments. 

The specimens from the B lack\\'ater \'alle\' \\'erc generally of a unit()[[ll light Iln )\\ n 
colour as obsen'ed by Andre\\ s ( 200 1 ), hut it was noted that where thcre \\ a:- c, idence of 
i ron oxide at the waters edge, specimens \\'ere stained rust orange. Like .�ndre\, s ,  a 
prominent m id-dorsal longitudinal pale l ine was obsclTcd on the abdominal segments, 
but as a similar pale line \\'as obsen'ed on examples of eXlI\'iae of the Large Red 
Damselfiy PyrrilOS()ma IlYlI2p/wla ( Sulzcr) and ;\lure Damselt1y CfJt!nar,rifJll flUe/la ( L ), this 
feature cannot be considered a clear diagnostic feature. H{)\\'e\'l�r, the pale l ine on 
1:'. natliir,t'J'unI is not of un i t()rm ,yidth across indi\'idual segments, being wider towards 
the middle of the segment. This teature ma,' distinguish F from the t\\'() 
species mentioned abo\'e. 

For all the specimens examined 1n' Andre\\'s ( 200 1 ) , the small spine on the anterior 
palpal setae was present on at least one margin of the labial palp. In this study the sample 
produced 5 1  specimens ( 2 () per cent ) ft)r \\'h ich no small spine \\ as obscn'cd. Thc 
magnification used for this \\'(lrk \\'as significantk less than that employed by :\ndrews 
(200 1 )  but it is \\'elrth noting that the specimens lIsed for the photographs reproduced 
here were selected random'" from collections of labia cl aosified as '\\ ith spines' & 
'without spines' . In both cases, the first specimen selected ,,'as used. 

The data set collected for this report tailed to support the statement made h\' ,�ndre\ys 
( 2 00 1 )  and others that 'thicker ,etae generalh reach to ( or bey ond) the mid point of both 
margins of thc caudal lamellae' . Fort\, seven percent of the 25 J speci mens examined had 
stout setae on  the ventral margin of the median caudal lamellae that terminated after onlY' 
one third of the margin length .  
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The work carried out on the exuviae of E. cmtlzzrserum by both studies shmvs a h igh b'el 
oh'ariabi l i ty in some of the characteristics used in puhlished keys. Keys could usefully 
draw the user's attention to the potential for variabi l ity of any gi\'en characteristic .  
A . . E. Gardner's key ( reproduced by Hammond, 1 98 3 )  does highlight some of the 
\'ariahility. However, for Zygoptera resident in the UK a different approach would be to 
present the information contained in keys in a largely pictorial manner, and a possible 
format is suggested (Figure .).) .  

Currently, some published keys refer to certain diagnostic features of particular species 
but fai l  to mention the extent to which these features occur in related species, e.g. the 
reference to 'distinct dark bands on the femora' of hc/mum ele:z.ans (Brooks, 1 997 ) .  These 
omissions lead to frustration and confusion. The proposed pictorial key would, ror each 
species, show all the features referred to in  the key as a whole, h ighlighting important 
diagnostic features for each species. The result would be a separate page for each species, 
\\'ith an identical layout on each page. The indi\'idual characteristics would be 
reproduced in magnified form and, where the detail is diagnostic ,  it \\ ould he 
highlighted. Complex variations that are found in some species, such as caudal lamellae 
banding, could have a separate dedicated sheet, e .g. that shown in Figure .3 . 

The inclusion of features that help discriminate between species, \'ct arc not diagnostic 
when all species arc compared, would allow the inexperienced user to make a more 
objective assessment. A. small field trial with people not well versed in the use of keys 
found this version easy to use. 
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