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found M. alcon full-grow n larvae and pupae  exclusively in M. scabrinodis nests -  the com m onest ant on both 
sites. Besides this species, M. rubra, M. ruginodis, M. gallienii were also observed. O ur findings are im portant 
for its practical conservation of this threatened species in Poland. Observed and predic ted  changes in habi­
tat m anagem ent, especially abandonm ent, affect the structure of vegetation w hich is follow ed by changes in 
an t com m unities. W e predict that overgrow ing causes replacem ent of M. scabrinodis by o ther m ore hy- 
g rophilous Myrmica species and also m akes the worse conditions for G. pneumonanthe -  the host-plant of 
young  M. alcon larvae.
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INTRODUCTION

A d v an ced  social parasitism  observed  in A lcon Blue Maculinea alcon ( D e n .  et 
SCH IFF.) an d  its close relative M. rebeli is one of the m ost fascinating  p h en o m en o n  
a ttrac tin g  a tten tio n  of m any  scientists ( T h o m a s  et al. 1989, ELMES et al. 1994, G a d e b e r g  

&  BOOM SM A 1997, A l s  et al. 2001, 2002). Fem ales lay their eggs on ex p o sed  p a rts  of 
flow ers, b u d s  an d  rare ly  u p p e r leaves of specific host p lan ts  Gentiana pneumonanthe, 
a lth o u g h  G. asclepiadea an d  G. germanica -  are also rep o rted  as an  a lte rn a tiv e /o r
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ad d itio n a l food reso u rces (M u n g u ir a  & M a r t in  1999). A fter h a tch in g  the y o u n g  
larvae  bo re  in to  flow ers and  feed on  d eve lop ing  seeds. A t the s ta rt of the fo u rth  and  
final in sta r, ca te rp illa rs  leave the p lan ts  and  are ad o p ted  by an ts of the g en u s M yrmica  
La t r . In the  n ests  they  sp en d  next 10 m o n th s being fed by  w orkers w ith  insect p rey  
and  reg u rg ita tio n s , like an t larvae (THOMAS & Elm es 1998), w hich  they  ach ieve b y  the 
m im icry  of an ts  chem icals (Elm es  et al. 1991, A k in o  et al. 1999, A ls et al. 2001), and  
also acoustical s igna ls  (D eV ries et al. 1993). O ther E uropean  species of the  gen u s 
Maculinea VAN E ec k e  are  also social parasites  of Myrmica  ants b u t on ly  M. rebeli 
HlRSCHKE is 'cu ck o o ' feeder. M . arion (L.), M. teleius (BGSTR.) and  M. nausithous 
(BGSTR.) p re y  o n  a n t b ro o d  an d  are reg a rd ed  as less advanced  species (THOMAS & 
Elm es  1998).

E arly s tu d ie s  carried  ou t m ain ly  in w este rn  E urope d em o n stra ted  th a t each of the 
E uropean  Maculinea species specialized  in p a rasitin g  of d ifferen t species of M yrmica  
and  p o p u la tio n s  of M. alcon w ere  su p p o rte d  by  M. ruginodis (N yl .) (Th o m a s  et al. 
1989). F u rth e r s tu d ie s  revealed  the existence of geographical d ifferen tia tion  in  the host 
specificity  especia lly  in case of M . alcon w hich  had  been  detected  in nests  of th ree 
Myrmica  species: in  the  N e th e rlan d s -  M. ruginodis, in Sw eden  -  M. rubra (L.) and  in 
Spain, n o rth e rn  France an d  so u th e rn  N e th e rlan d s -  M. scabrinodis (N yl.) (E lm es  et al.
1994, W a r d l a w  et al. 1998). In D enm ark , on som e sites M. alcon w as ra ised  by  M. ru­
bra an d  M. ruginodis s im u ltan eo u sly  b u t nev er by  M. scabrinodis (A ls  et al. 2002). It w as 
su ggested  th a t p o p u la tio n s  d ep en d en t on  d ifferen t an ts can belong  to d iffe ren t eco­
logical subspecies o r ev en  cryptic species (ELMES et al. 1994).

Maculinea alcon is a P alaearctic  species ran g in g  from  S o u th ern  S pain  to C en tra l 
Asia b u t sh o w in g  a sca tte red  p a tte rn  of d is trib u tio n . Som etim es it is d ifficu lt to d e ­
te rm in e  w h a t is th e  exact ran g e  of th is species, because  in fo rm er tim es M . alcon w as 
reg a rd ed  as a jo in t species w ith  M . rebeli (WYNHOFF 1998). H ow ever, becau se  of 
m o rp h o lo g ica l, ecological an d  physio log ica l g ro u n d s  they  are  se p a ra ted  in to  tw o 
species (T h o m a s  et al. 1989). M. alcon is a typ ica l species of w et g ra ss la n d s  an d  in ­
h ab its  h ay  m e a d o w s, w e t hea ts  an d  fens w h ere  h o st-p lan ts  are  p re sen t (MUNGUIRA 
& M a r t in  1999).

M. alcon is b e liev ed  to be fast d ec lin ing  species an d  like o th e r Maculinea  species 
th riv es  in  se m in a tu ra l, m a n -d e p e n d e n t h ab ita ts  (VAN SWAAY & WARREN 1999). 
A b a n d o n m e n t of ru ra l a reas w ith  the end  of g raz in g  an d  m o w in g  of h ay  m ead o w s 
causes eco log ical succession . Sites s ta rt to be u n su itab le  first for h o st-an ts  a n d  only  
then  for h o s t-p la n ts  (ELMES et al. 1998). The fam ous sto ry  of M. arion is an  exam ple  
an d  w a rn in g  for a n y  co n se rv a tio n a l efforts. A ny activ ities sh o u ld  be p re c e d e d  by  
d e ta iled  s tu d ie s  of su b tle  h ab ita t req u irem en ts  (Elm es  & T h o m a s  1992, T h o m a s

1995, N ew  et al. 1995).
In the easte rn  p a r t  of E u ropean  range know ledge on M. alcon is restric ted  to d is tr i­

b u tio n  an d  to the h a b ita t d escrip tion  at the m ost. In P oland  M. alcon w as recorded  
from  sp arse  localities m ain ly  in so u th  and  eastern  p a rt of the country . Iso la ted  p o p u la ­
tions occur in  B iebrza V alley an d  W ielkopolska. M. alcon is believed to be en d an g ered  
by ex tinc tion  in P o lan d  (BUSZKO 1997).
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The aim  of p re sen t s tu d ies  w as to iden tify  h ost-an t of M. alcon in P o lan d  and  for 
the first tim e in the w hole  region. So far the only stu d ies  on Maculinea host-specificity  
in P o land  concerned  M . teleius, M . nausithous (S ta n k ie w ic z  & S ie le z n ie w  2002) and  
M . rebeli (STEINER et al. in p ress). If w e assum e th a t Maculinea evolved  in  a steppe-like  
h ab ita t in A sia ( F ie d le r  1998) Polish  sites could  have  been  co lonised  earlie r after the 
last ice age th an  w este rn  E u ro p ean  ones w hich  m akes the k n ow ledge  on  th em  even 
m ore  im p o rtan t.

STUDY AREA, MATERIALS AND METHODS 

S tud ies w ere  cond u cted  on  tw o M. alcon sites in P oland, A u g u stó w k a  an d  Sęków

(Fig-1).

M. rubra

^  M. ru ginodis  

JIUI M. gallienii 

y  M. sca b r in o d is

Fig. 1. M. alcon sites in Poland used in the study. Pie charts reflect the proportion  of Myrmica nests found 
w ith in  2 m of the initial foodplant G. pneumonanthe and the area of pies is proportional to the sam ple size.

A u g u stó w k a  (51°59' N  21°29' E) is s itu a ted  on the territo ry  of the  M azovian  
L ow land , 50 k m  east-sou th  of W arsaw . A rea w ith  G. pneumonantae (abou t 200 clusters 
an d  single shoots) covers ab o u t lh a  and  consists of tw o  w e t m eadow s sep ara ted  by 
s trip e  of trees ad jacen t to m ixed  forest on one side and  d ir t road  on the other.
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V egetation can  be classified as a m osaic of u n fertilised  p a s tu re  Nardo-Callunetea 
(p robab ly  in tensive ly  g razed  in the past) w ith  Nardus stricta, Cnrex pallescens, Potentilla 
erecta an d  m ain ly  d eg en era ted  Molinion m ead o w  d o m in a ted  by  Deschampsia caespitosn 
w ith  Selinum carvifolin, Succisa pratensis, Salix rosmarinifolia an d  Thalictrum lucidum  
( P a w l i k o w s k i  2002).

Sęków  (52°04' N  19°03' E) is s itu a ted  on the B ubnów  calcalerous fens in  the  Polesie 
N ational P ark  in  easte rn  Poland. There are m an y  local p o p u la tio n s  of M . alcon w hich  
constitu te  p ro b ab ly  a m e tap o p u la tio n  system . All area is very  large (1500 ha) b u t all 
p a tches of M olinion medioeuropaeum w ith  G. pneumonanthe are  ra th e r  sm all an d  sca t­
tered  am ong  Phragmition, Magnocaricion elatae, Salicetum pentandro-cinereae an d  Carici 
elongate-Alnetnm  types of vegetation . S tudies w ere  p erfo rm ed  on  a m e ad o w  covering  
ab o u t 0,4 ha of land .

Both sites w e re  investiga ted  just before the fligh t p e rio d  a t the en d  of June  an d  in 
the beg in n in g  of July 2002. A fter the iden tifica tion  of pa tches of h o s t p lan ts , the areas 
w ith in  2 m  of ab o u t 50 G en tians p lan ts  at A u g u stó w k a  an d  20 ones a t Sęków  w ere  
searched  for M yrmica  ants. Som e nests w ere  easy  to find  because  of w e ll-deve loped  
solaria  w hile  o th e rs  w ere  less visible and  h id d e n  in tu fts  of g rass o r m oss. All w ere  
v ery  carefu lly  o p en  an d  checked for M. alcon presence. There w as no  necessity  of ex­
cavation  an d  d estru c tio n  of nests as it is k n o w n  th a t fu ll-g row n  la rv ae  are  carried  by  
w orkers to u p p e r  cham bers d u rin g  the d ay  an d  p u p a tio n  takes p laces th ere  as w ell 
( A l s  et al. 2002). A fter co u n tin g  they  w ere  im m ed ia te ly  re tu rn e d  to nests  an d  quick 
evacua tion  of la rvae  by  an t w o rk ers  w as observed . T hen nests  w ere  covered  and  a r­
ran g em en t of su rro u n d in g  v egeta tion  w as re sto red  as exactly  as it w as possib le  to 
m in im ize  im p ac t of investigation . Sam ples of a few  w o rk ers  from  each nest w ere  col­
lected to iden tifica tion  in the labo ra to ry  acco rd ing  to R A D C H EN K O  et al. 1997. an d  
W ARDLAW  et al. 1998. O n bo th  sites average d en sity  of Myrmica  nests  w as estim ated  
using  chosen  at ran d o m  40 squares ( lm 2 each) a t A u g u stó w k a  a n d  20 squares at 
Sęków  w as also  perfo rm ed .

The significance of differences in frequency  M . alcon in  M yrmica  nests  w as tested  
by  the C h i-S quare  Test.

RESULTS

Four M yrmica  an t species w ere  reco rd ed  on  b o th  in v estig a ted  sites w ith in  foraging 
range of G. pneumonanthe p lan ts  (Fig. 1, Table 1). A to tal n u m b e r of 77 M yrmica  colo­
nies w as sam p led . M. scabrinodis, M  rubra an d  M . ruginodis w ere  p re sen t a t A u ­
g u stó w k a  w h ile  M . scabrinodis an d  M. gallienii (BO N D R.) a t Sęków . M . scabrinodis w as 
the co m m onest Myrmica  species on  bo th  sites (85.2% an d  82.6% respectively). O ther 
non-M yrm ica  an ts  w ere  rep resen ted  only by  Lasius flavus  ( F a b r . )  w h ich  w as very  rare  
in co m p ariso n  to Myrmica.

M . alcon la rvae  an d  p u p a e  w ere  found  exclusively  in M. scabrinodis n ests  (Fig. 2). 
Every fo u rth  n est con ta ined  M . alcon and  a to tal n u m b er of 32 in d iv id u a ls  w as 
coun ted . C om bined  resu lts  M ean n u m b er of fu ll-g row n  larvae an d  p u p a e  in parasited  
nests w as 2.5 (m in  1, m ax 8) at A u g u stó w k a  an d  2.4 (1,3) at Sęków .
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Table 1. The num ber of Myrmica nests w ith in  2 m of G. pneumonanthe found on tw o M. alcon sites in Poland 
and the num ber of nests parasited  by M. alcon.

Site
D ensity of 
Myrmica 
nests per m 2

Myrmica an t 
species

N um ber 
of nests

% of all
Myrmica
nests

N um ber and 
% of nests 
w ith M. alcon

N um ber of M. 
alcon p u p ae  
a n d /o r  full- 
g row n larvae

A ugustów ka 1.7 M . scabrinodis 46 85.2 12 (26) 30
M . rubra 5 9.3 0 0
M . ruginodis 3 5.6 0 0

Sęków 0.8 M. scabrinodis 19 82.6 5(26) 12
M. ga llien ii 4 17.4 0 0

The h y p o th esis  th a t p ro p o rtio n  of M . alcon la rv a e /p u p a e  in M. scabrinodis n ests  is 
the sam e as p ro p o rtio n  of M. alcon in non -scab rinod is ones w as rejected  (%2=2.95, 
p<0.1) w ith  Y ates' correction.

Fig. 2. Larvae, p rep u p ae  and p u p a  of M. alcon in M. scabrinodis nest found on the site at A ugustów ka in 
Poland.

http://rcin.org.pl



1 2 8 M. Sieleniew and A. Stankiewicz

DISCUSSION

E lm es et nl. (1994) proposed  tw o hypo thesis  of geographical varia tion  in host speci­
ficity of M. alcon: e ither d ifferent popu la tio n s o rig inated  from  differen t post-glacial refu- 
gia or they la ter sh ifted  to new  host-an ts associated w ith  gen tian  popu la tions. A ls  et nl. 
(2002) suggested  th a t M. nlcon is ad ap ted  to the m ost com m on Myrmicn an t species in 
habita ts w here G. pneumonanthe occurs and  ou r results confirm  that. W e can no t exclude 
tha t a fraction of M. nlcon larvae is reared  by  o ther Myrmicn ants b u t assum ing  existence 
of local M. alcon races d ep en d en t on specific Myrmicn (E lm es et nl. 1994) w e suspect tha t 
M. scabrinodis is the only host-an t a t least in eastern  Poland. In teresting ly  the sam e an t is 
recorded as the  h o st-an t first of all in so u th ern  E urope (ELMES et nl. 1994).

W e w ere reco rd ed  relatively  sm all n u m b ers  of M. nlcon in d iv id u a ls  in  an t nests in 
com parison  to  o th e r  au th o rs  (THOM AS &  E lm e s  1998, A l s  et nl. 2002) a lth o u g h  'cuckoo ' 
feed ing  is m ore  effective th an  p red a tio n  ( T h o m a s  &  E lm e s  1998). As the nests  w e re n 't 
excavated  to cen su s Myrmicn  p o p u la tio n s  (because of conservational reasons), it is 
a lm ost im possib le  to in te rp re t. G enerally  M . scabrinodis nests  on Maculinen sites in 
P o land  are sm alle r th an  M. ruginodis, M . rubra and  M. gnllienii ones b u t d e ta iled  s tu d ­
ies h av en 't been  carried  o u t so far.

H ost specificity  of M. nlcon an d  o ther Maculinen bu tte rflies resu lts  m ain ly  from  d if­
ferences in su rv iv a l in v a rio u s Myrmicn  nests  (ELMES &  T h o m a s  1992), b u t the a ttrac ­
tiveness of fresh ly  em erg ed  ca te rp illa rs  cou ld  also d iffer (A LS et nl. 2001). M. scabrino­
dis have been  a lread y  reco rd ed  as a h o s t-an t of all Maculinen species. M. scabrinodis is 
the m ain h o st a n t of M. teleius in m an y  localities in E urope ( T h o m a s  et nl. 1989) an d  of 
M. nausithous on  one site in S pain  ( V a n  S w a a y  &  W ARREN 1999). M. scabrinodis is also 
recorded  as the  m in o r host of M . rebeli in France, Spain an d  P o land  and  the m ino r host 
of M . nrion in E n g land  ( T h o m a s  et nl. 1989, S t e i n e r  et nl., in press).

A gricu ltu ra l im p ro v em en ts , ab an d o n m en t causing  successional changes, iso lation  
an d  frag m en ta tio n  of hab ita ts , lan d  d ra in ag e  and  affo restra tion  are  m ain  th rea ts  in d i­
cated  by n a tio n a l com pilers in E urope ( V a n  S w a a y  &  W a r r e n  1999). In Po land  ov er­
g row ing  is p ro b ab ly  the crucial nega tive  factor in case of M. alcon. M. scabrinodis is 
po ly topic  m eso th e rm o p h ilo u s  species of h u m id  h ab ita ts  w hich  requ ires g rea t in so la­
tion  b u t is v e ry  to le ran t of soil m oistu re . This an t occurs in open  areas (m eadow s, 
p astu res, p e t bogs) an d  also in  su n n y  p a tch es in  forests ( C z e c h o w s k i  et nl. 2002). We 
su spec t that ecological succession  causes rep lacem en t of M. scabrinodis by  o th er m ore 
h yg ro p h ilo u s an d  p re fe rrin g  ta ller ty p e  of vegeta tion  Myrmicn species. U n fo rtuna te ly  
no  stud ies m o n ito rin g  changes in an t com m unities have  been  u n d e rta k e n  so far, b u t 
observations from  a site of M . teleius (ano ther w etlan d  species) in  W arsaw  show  such 
influence. D ensity  of M . scabrinodis is low er and  share  of M. rubra and  M . ruginodis is 
h ig h er on m ead o w s w hich  h av e  been  ab an d o n ed  for years in com parison  to ex ten­
sively g razed  or m ow ed  ones (SlELEZNlEW  &  STANKIEWICZ unp u b lish ed ). R eduction  of 
inso lation  by  increasing  sh ad e  affects also  initial foo d p lan t G. pneumonanthe w hich 
niche is p ro b ab ly  n a rro w er th an  niche of M. scabrinodis.

Both inv estig a ted  M. alcon sites an d  p robab ly  m an y  o thers in P oland  are  w ith o u t 
m an ag em en t a t the m o m en t an d  w e p red ic t un favourab le  processes in the fu ture. Rate
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of changes w ill d ep en d  on  soil cond itions b u t conservation  m easu res  sh o u ld  be taken  
im m edia te ly . F u rth e r s tu d ie s  are  u rg en tly  need  for ev a lua tion  of A ction P lan  for M. 
alcon in  P o land . D etailed  ecological research  sho u ld  be u n d e rtak en  as well as the ex­
p lo ra tio n  of k n o w n  G. pneumonanthe sites (Z a ją c  & Z a ją c  2001) to increase basic 
k n o w led g e  on M. alcon d istrib u tio n . O therw ise m an y  sites no t described  so far can 
im p ercep tib ly  d isa p p e a r because  of env ironm en ta l changes. M. alcon, G. pneumonanthe 
(both  p ro tec ted  by  law  in P o land) cou ld  be used  as ind ica to rs of h igh  b iod iv ersity  and  
'u m b re lla  species ' in  con serv a tio n  of g rassland  ecosystem s.
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STRESZCZENIE

[Tytuł: Specyficzność p asoży tn iczego  m oty la  Maculinea alcon ( D e n .  &  SCHIFF.) (Le­
pidoptera: Lycaenidae) w zg lęd em  m ró w ek -g o sp o d arzy : p ie rw sze  d an e  d la  Polski i E u­
ropy  W schodniej.]

M odraszek  a lkon  (Maculinea alcon) jest w y specja lizow anym  g a tu n k iem  m oty la  z a ­
g rożonym  w ygin ięc iem  w  Polsce i Europie. W cyklu życiow ym  w ystępu ją  d w a  k lu ­
czow e elem enty: la rw y  zaczynają sw ój rozw ój na specyficznej roślin ie żyw icielskiej -  
goryczce w ąsko listnej (Gentiana pneumonanthae), a kon ty n u u ją  w  g n iazd ach  m rów ek  
z rodzaju  M yrmica, gdzie  są k arm io n e  p rzez  robotnice. Specyficzność m o d raszk a  al- 
kona w zg lęd em  g o sp o d arzy  o raz  u w a ru n k o w an ia  śro d o w isk o w e były b ad an e  na 
d w ó ch  s tanow iskach  w  Polsce: w  okolicach W arszaw y  oraz  na Polesiu. Były to p ie rw ­
sze tego ty p u  obserw acje nie ty lko w  Polsce, ale i w  całej w schodniej Europie. N a s ta ­
now iskach  s tw ie rd zo n o  w y stęp o w an ie  czterech  g a tu n k ó w  m ró w ek  z rodzaju  M yrm i­
ca: M. scabrinodis (N y l.), M. rubra (L.), M. ruginodis (N yl.) i M. gallienii (BON DR.). W y­
rośn ię te  gąsienice i poczw ark i a lkona były zn a jd o w an e  w yłącznie  w  g n iazdach  na jp o ­
spolitszej m rów ki z tego  rodzaju  -  M . scabrinodis, k tóra  była w y k azan a  jako g o sp o d arz  
m oty la  w e Francji, H iszpan ii i p o łudn iow ej H oland ii. D alsze b ad an ia  są konieczne d la  
określenia, czy w  Polsce m am y do  czynien ia  z geograficzną zm iennością  interakcji 
m o ty l-m ró w k a , czy też M. scabrinodis jest jed y n y m  g o sp o d arzem  M. alcon. P oznanie  
tego e lem entu  biologii jest n iezw yk le  is to tne  w  kontekście ochrony  tego g a tu n k u , jako 
że obserw ow ane  i p rzew id y w an e  zm ian y  śro d o w isk o w e w p ływ ają  na s tru k tu rę  ro ­
ślinności, a w  konsekw encji zm ian y  sk ład u  g a tu n k o w eg o  m rów ek.
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