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In the behaviour of animals we ma.y observe, in various circum
stances, facts od: varying degrees of reaction to different ·stimuli, 
preference of certain features to others, of the surrounding world, 
a kind of hierarchy of impressions received by the animal. This 
demonstration by the anim.al of subjective grading of the important 
features of the surrounding world within the receptive compa1ss of 
one analyzer in a given situation may be terrned a hierarchy 
o f q u a 1 i t i e s. The term h i ,e r a r ·c h y o f t h e s e n s e s has 
been rproposed to devine the grada tion of importamce of the sens es 
tn their role of i.Jnformanbs of the surrounding world; 1this ,refers to 
impressions diffeting as regards modality (Bud de n ib rock 1952). 
These phenomena as a whole were termed the h i e r a r c h y o f 
impres si o n s (Chmur z y ń ski 1953). 

The animal psychologist encounters the iphenomena orf the hier
archy of qualities when carrying out experiments of two types .. The 
first of these is experimentation on spon taneous selection. This me
thod was used by, for instance, I 1 se (1928) to investigate the hier
archy of colour exhibited by butterflies. The second type of experi
ment is ibased on training. Examples can be found in · the work of 
Ti nb erg en and Kr u y t (1938) on the hierarchy of visual quali
ties exhibited by the fom:1les of the Philanthus triangulum (F.) 
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when distinguishing the surroundings of the nest. The method used in 
this case consisted in training the bee-wolf by means of two groups of 
iand-marks placed round about the nest, and in then placing these 
marks separately in two situatiorns at each side of the nest. If the 
wasp chose one of the opposed features, eg. a given visual quality, 
i t flew to the expeTiimen tal si tua tion diff ering from the other in tha t 
it possessed this feature. By frightening off the insect, it was possible 
to observe a choke being made between these two situations many 
times. The ratio of the number of the bee-wolf's flights to coth 
experimental situations was therefore an ind~cator of the hierarchy 
of the givein qualities with regard to which they differed from 
one another. 

mlonl) zielono- nieb. niebieski fiolet i lila 
nrerm hlue-areen blue riolet & purp/,: 

Fig. 1. Diagram sketch of the colOlllr hierarchy of Vanessa urticae L. 
(according to I 1 se)* 

Szkicowy diagram hierarchii barw Vanessa urticae L. (wg I 1 se) 

uerwonv •pcm. żóTto~zielonlJ zielony zielona-nieb. niebieski fiolet i lila 
rea oranoe uellaw-oreen qreen blue-oreen 11/ue riolet &. purolP 

Fig_ 2. Diagram slk.etch of the colour hierarchy of Gonepteryx rhamni L. 
(according to Il se) 

SZJkicowy diagram hierarchii barw Goneptery:r rhamni L. (wg Ilse) 

The hierarchy of qualities (as o,f the sehses), if inherent? is 
peculiar to, all the indiv,iduals of a igiven species of insect, and 

* The roman figures indicate the colour order in the hierarchy 
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constitute:s ius psychological charaderistk in the same way as a gi
ven detail of structure ,constitutes its morphological charaderistic, 
and in both cases the conditio1I1;ng of the given charaderistic ca:n 
be forund. I 1 se' s investigatioms (1928) referred to above indicate 
that the differences in . the hieraDchy of colour exhibited by the 
e,cological groups of one order of butterflies (the "Vanessa" type 
hierarchy - fig. 1 and the "Pieridae" type - fii.g. 2) eXJpress thed.r 
ecologkal divergences and convergenoes, and ar:e not dependent on 
relationshiips: Papilio machaon L. and Pieridae, buttermes on the 
one hand widely divided iphylogenetkaHy - on the pther hand, 
they exhibit an identical predilection for violet, blue and purple, 
colours understandable in relation to the flowers they visit. Butter
flies of the "V anessa" type hierarichy differ from them as regards 
their environmental a.!Ild alimentary needs. The colour hierarchy 
exhibited in butterflies searching for food constitutes their 
environmental character. 

The question ariseis as to whether insects of a different species 
with alimenta,ry needs similar to one of the serparate grourps of 
butterflieis does not exhibłi't in this resped similarities of colour 
hierarchv, despite the wider phylogenetic differences than those 
divi:::ling Gonepteryx or Papilio from the Vanessa, or does it not, 
in nther words , a1prpear that the co,lour 11.ierar,chy exhibited by in:seds 
under identkal motivational conditioins, in the light of their bas i c 
d i sp o s i t i o n to searching for food - is conditioned mainly łby 
ecological factors, and constitutes their en v iron me n ta 1 cha
r act er. 

This report is the first to ibe is1Sue,d on the research ,carried out 
in this direction on the females of the Bembex rostrata (L.) This 
insect feeds on p ur p 1 e and b 1 u eis h-v i o 1 et flowers, such as the 
Thymus serpyllum L. the Erod'ium, Knautia, Calluna, and alrso on 
yellow flo,wer:s surch a:s the Sedum, and in this resrped is 1similar to 
the Gonepteryx rharnni L. which alights primarily on heatheir, as 
opposed to the Vanessa urticae L. which chooses the y e 11 o w flowers 
of the Hieracium (I 1 se 1928). The training method ursed in 
Ti nb erg en' s and Kr u y t' s wonk (1938) was ap,plied. Small 
metal discs painted the following matt cofours were used for this 

" purpose: white, black, purple, blue, green, 0 1rang-e, creamy-yellow 
and red. Polished brass discs sup,plied the "gnld'' co,l,our. It shoul,d 
be noted that the colours used in these iprimitive exiperiments were 
to a large extent mixed, and were not of uniform brigMness and 
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depth. This resulted certain shortcomings, eg. it was impossible 
to establish whet:µe,r Bembex distinguishe„ s.pectral red as a separate 
colour, or sees it only as orne o.f the grey colours catego,ry. In spite 
of this, the experiments carried out made it possible to establish the 
h i e r a r c h i c a 1 p o s i t i o n o f t h e r o 1 e o f t h e s e c o-
1 o ur e d discs in the orientation of the ~ i Bernbex rostrala (L.) 
when searching for the surroundings of the nest. This hierarchy 
would appear to ibe as follows: p u r p 1 e > b 1 u e > c r e a m y
-y e 11 o w> w h i t e > g r e e n > g o 1 d > b 1 a c k > o r a n g e. This 
may be taken as an approximate picture of the colour hierarchy 
exhilbited when the insect is searching for 1he surroundings of the 
nest. 

/li 

I 
IV 

VJ 

~ 
pom żółty zielony niebieski lila biali/ czarni/ 

oranq~-l!ell 0r( r;reen blue plfrpte white black 

Fig. 3. Diagram s,ketch of the c.olour hierarchy of female.s Bembex rostrata (L.) 
(original) 

Szkicowy diagram hierarchii barw samic Bembex rostrata (L.) (oryg.) 

The •similarity of the colour hierarchy of the hymenopternn 
Bembex (fig. 3) to the hierarchy of the "Pieridae'' type among 
butterflies (fig. 2) is striking, and is greater than. that between 
the ecological groups of butterflies described (of course omitting the 
divergences in the short and long - wave sections, of the 
spectrum ·characteristic of the group difference between H ymenopte
ra and butterflies (Ku g 1 er 1936, Kil h n 1927, Sc hr em mer 
1941). 

The importance of this s.imilarity should not be over-e'3timated, 
however, for the background of the psycho-physiological mood of the 
butterflies investigated by I 1 se (search for food) was different from 
that of the female Bembex investigated ·(search for their nest). 
From examples of research on butterflies it is known, however, that 
the colour hierarchy of the same species may differ in relation 
to the mood of the insect: eg. with the butterfly of the "Pieridae" 
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type of colour hierarchy, it is entirely different during the egg
laying period (I 1 se 1937) (fig. 4) from that forming a cmstituent of 
the alimentary reaction, as we have already seen (fig. 2). Ti nb er
g en, Mee us e, Bo erem a and V ar ossi eau (1942) demonstra
ted the similar role of motivational conditions. 

żdltlJ zielony zielono -niebieski niebieski 
11Pl/ow qreen btue -areen blue 

Fig. 4. Diag,ram sketch of the colour hierarchy of the Pieris bras
sicae L. in relation to its basie dispo.s itio,n to layi'ng eggs 

(according to I 1 s e) 

Szkicowy diagram hierarchii barw Pieris brassicae L. na tle dys
pozycji macierzystej składania jaj (wg I 1 s e) 

Colour hierarchy, as is the case of all quality hierarchies, can 
therefore have a very definite character. It will be possible, how
e.ver, to establish a real similarity of colour hierarchy between the 
hymenopteran Bembex rostrata (L.) and butterflies of the "Pieridae" 
type only af ter research has been carried out on insects in the same 
psycho-physliofogkal mood of searching for food. I t is also intended 
to use monochromatk colours in further work on this subject. 
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WSTĘPNE WYNIKI DOTYCZĄCE PREFERENCJI BARW 
U SAMIC BEMBEX ROSTRAT A (L.) (HYMENOPTERA, SPHEGIDAE) 

Donie31ienie tymcza:soiWe 

Streszczenie 

Niniejsza prnca miała na celu uzyskanie wstępnych wyników 
dotyczących hierarchii barvv wykazywanej przez samice Bembex 
ro<Jtrata (L.). 

Hierarchię barw pojmowaną w sensie h i e r a r ,c h i j a k o ś c i -
dawniej hi er archi a cech (Chmur z y ń s ki 1953) - badano 
metodą Ti nb erg en a (1938) polegającą na tresurze osy na dwa 
zespoły znaków optycznych umieszczonych p~zy norce, a na stęp nie 

na rozmieszczaniu kh oddzielnie w dwóch układach po jej bokach. 
Stosunek przylotów owada do obydwu {Układów doświadczalnych 

wskazuje na hierarchię danych jakośd. W omawiianych e!lrnperymen
tach używano do, tresury krążków metalowych, pomalowanych na· 
następujące barwy neutralne i właściwe: białą, czarną, lila , niebieską , 

zieloną, pomarańczową, kremowożółtą i ,cze rwoną. Były to kolory 
matowe. Jako barwę „złotą" stosowano wypolerowane krążki z mo
siądzu. Przy tyich wszystJkkh niedoskonałościach metodycznych 
prz.eprowadzone doświad,czenia po~woliły ustaL i ć h i e r a r c h i c z
ny szereg roli tych krąż k ów bar w ny c h w orientacji 
samic Bembex rostrata (L.) podczas odnajdywania otoczenia 
gniazda. Hierarchia ta wydaje się być następująca: 1 i 1 a 
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> niebieski > kremowożólty > biały > zielony 
> zloty> czarny > pomarańczowy. Można to w przybli
żeniu uznać za obraz hierarchii barw podczas odnajdywania otocze
nia gniazda. 

Otrzymana w omówionych doświadczenia,ch hierarchia barw po
krywa się z pref eren,cj ą do barw kwiatów wykazywaną przez 
Bembex w naturze. To nasuwa możliwość porównania tej hierarchii 
z analogiczną wykazywaną przez motyle na tle reakcj.i pokarmowej 
(I 1 se 1928) (fig. 1, 2, 3)*. Z porównania tych szkicowych diagra
mów nasuwa się wniosek o większym podobieństwie hierarchii barw 
motyla typu „Pieridae" do błonkówki Bembex niż do innego moty
la typu „Vanessa" - o innych wymogach środowiskowych. 

Obecnie są prowadzone dalsze badania z zastosowaniem tej samej 
metody, ja'k również przewiduje się doświadczenia z barwami spek
tralnymi. 

* Cyfry rzymskie wskazują na kolejność barw w hierarchii. 


