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Melasoma collaris L. is one of the dominant terrestrial invertebrates in the mid­
alpine region at Finse, south Norway. Both larvae and imagines feed on Salix 
herbacea L., which is common in the study area. However, M. collaris utilizes only 
those parts of the S. herbacea communities where the snow melts very early, because 
the snow-free period would otherwise be too short for their life cycle. While 
several insects adapt to alpine communities by extending their life cycle over two 
or more years, M. collaris has a one-year life cycle. This is made possible through 
a combination of several factors, such as: Imagines becoming active as soon as the 
snow has melted, feeding first on unopened shoots which have a rather high 
caloric content; then achieving effective copulation by accumulating along the snow 
border, and laying eggs after a short time. Eggs hatch soon after the leaves are 
developed. The larvae grow quickly and have an unusually high assimilation 
efficiency. Both larvae and imagines may be active at low temperatures, and react 
spontaneously to even short periods of favourable weather with increased activity. 
In sunshine, the temperature may exceed 40° C in the S. herbacea communities. 

S. Hagvar, Zoological Institute, University of Oslo, Blindern, Oslo 3, Norway. 

To understand the functioning of high alti ­ during the development were studied at 20° C 
tude ecosystems, the ecology of the dominant (S. Hagvar, in manus). 
plant and animal species has to be studied. 
Invertebrates play an important role in the 
alpine habitats. Melasoma collaris L. is one SOME MORPHOLOGICAL DATA 
of the dominant terrestrial invertebrates in 
the mid-alpine region at Finse (60° 36' N­ Females can be distinguished from males by 

7° 30' E), situated in the north-western part their longer body and by the processes on the 

of the Hardangervidda mountain plateau. hind part of the elytra (Hansen 1927) (Table 
I, Fig. 1). Most females are also heavier thanVery little is known about this species in 

alpine habitats. As far as can be judged from males. The morphology of the genitalia is 

the literature, no study has been published quite constant in males, but more variable in 

on its ecology and its role in an alpine eco­ females (Fig. 2). Eggs are mostly about 1.4 

system. In the present paper, even some mm long, but may be only 1.1 mm. They are 

morphological data are given. The actual either green or red-brown, all eggs in the 

data, partly necessary to describe ecological same clutch having the same colour. There 

relationships, are either lacking or only super­ are three larval instars, which can easily be 

ficially treated in the literature. distinguished by the breadth of the head 

The present studies were carried out over capsule (Table Il, Fig. 3). 

four years (1969-72) in different habitats, 
1200-1250 m a. s.1., and are part of an analy­
sis of a high mountain ecosystem. 

METHODSAt Finse, both larvae and imagines feed 
on Salix herbacea L., which is very common Temperature preference was measured in a 
in the actual area. Growth and energy budget 90 cm long apparatus equipped with eight 
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Fig. 1. Male (left) and female (right) of M. col­
laris (x 4.5). Photo: J. Basberg, Laboratory of 
applied microscopy. 

thermocouples (0stbye 1970). A miniature 
bomb calorimeter was used for the caloric 
measurements (Phillipson 1964). Wind speed 
was determined with a thermal anemometer 
(Lambrecht, type 641 6N). 

As far as possible, the study of the ecology 
of M. collaris was based on field data. 

LIFE CYCLE AND HABITAT SELECTION 

General 

In short, the life cycle at Finse can be de­
scribed as follows. One generation a year. 
The imagines hibernate among litter and 
become active at snow melt in their habitats. 
This, in normal years, will be at the end of 
May and in June. After a feeding period, 
when both unopened shoots and developed 
leaves are eaten, copulation and egg-laying 
occurs. The new generation of imagines 
hatch mainly in the first half of August. 
These also have a feeding period before 
hibernation. 

Table 1. Body length of males and females in !!.:.. collaris, 

measured on living specirnens from front of head 

to apeX of elytra. Mean values are given in mm 

toge'ther with standard deviation. minimum and 

maximum values, and number of specimens measured 

(n). 

x SD m~n/ma)(' 

od' 5.6 0.16 5.3/5.8 20 

n 6.7 0.36 5.917.4 20 

., ,. ,. ,. 
• ., , 

~ 

"J ~ 

Fig. 2. Penis in front view and lateral view, and 
spermatheca of M. col/aris. The form of the 
spermatheca is more variable than that of penis 
(x 8.5). Photo: J. Basberg, Laboratory of applied 
microscopy. 

Fig. 4 illustrates the progress in larval 
development in four representative habitats, 
giving the dates for observations of imagines 
of the new generation. 

It is typical of high mountain areas that 
snow melts very unevenly in the terrain. 
Because of strong winds during winter, none 
or very little snow is present on the hilltops, 
while large amounts, up to several metres in 
thickness, accumulate in crevices and depres­
sions. Places where the snow melts very late 
are called snow beds. 

In snow beds, there is usually a zonation 
of plant communities from the outer border 
of the area to the inner part. where the snow 
melts very late, or not at all (Gjzerevoll 1956). 
Most snow beds in the Finse area contain an 
outer zone, several metres broad, which is 
dominated by S. herbacea. Only a few species 
of mosses and lichens are present (mainly 
Dicranum starkei Web. et Mohr., Cetraria 
islandica (L.) Ach., Cladonia ecmocyna (Ach.) 



Table H.	 The breadth of the head capsule in different larval 

instars of ~ collaris I given in mm. Mean values 

are given, together with standard deviation (SD), 

minimum ancj maximum values. and number of specimens 

measured (n). 

Instar SD min/max 

0.600 0.017 O. 564/0. 6l~ 50 

II 0.865 0.032 0.769/0.974 50 

1II 1. 270 0.043 1. 180/1. 360 51 

NyI., C. mitis Sandst. and Stereocaulon 
paschale (L.) Fr. This zone is thus almost 
a monoculture of the host plant for M. col­
laris. 

Snow beds with a well-developed S. 
herbacea zone have a coverage of approxi­
mately 23 % in north-facing and 25 % in 
south-facing slopes in the Finse area (J. 
Schmidt & E. 0stbye in prep.) 

Besides in snow beds, S. herbacea is found 
III various mixed plant communities. S. 

Fig. 3. Larva of M. collaris. second instar (x 19). 
Photo: J. Basberg, Laboratory of applied micro­
scopy. 
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herbacea is often one of the dominant species 
also in these habitats. M. collaris occurs both 
in the S. herbacea zone in snow beds, and in 
other habitats where S. herbacea dominates. 

Egg-laying 
Eggs are laid in clusters on S. herbacea, either 
on leaves, on the stem. or on unopened buds. 
The egg surface is smooth, and is covered 
by a sticky substance which keeps the eggs 
together and fastens the cluster to the plant. 
41 clusters contained 17-28 eggs each. mean 
value being 23.3 (SD = 2.4). In about one 
third of the clusters (19 of 52), the eggs were 
red-brown. Fig. 5 shows a cluster attached to 
a leaf. 

Data from cultures kept at 20° C indicate 
that each female lays only two clusters of 
eggs. Of 12 pairs collected in newly snow­
free habitats in June 1971 and kept in culture 
for 2-4 weeks, 10 of the females laid eggs. 
Three of them laid two clusters, with periods 
of 1, 3 and 3 days between. In two other 
cases the time was 1 and 2 days. The short 
time between the two succeeding clusters 
indicates that they have been produced in 
different ovaries. The eggs in both ovaries 
are obviously developed very soon after snow 
melt, and eggs may be laid on undeveloped 
plants close to the snow border. Probably the 
females in the nine cultures which produced 
only one cluster or none at all had deposited 
one or two clusters earlier. The assumption 
that only two clusters are produced and that 
the ovaries are not 'refilled' is supported by 
other observations from cultures, as animals 
taken from habitats which have been snow­
free for a few weeks rarely lay eggs. 

In the five cases mentioned when females 

TableJ[. Mean fresh weight (mg) a't 'the beginning of each 

larval stage and the pupal s'tage. measured just 

after ecdysis. Standard deviation is given together 

with minimum and maximum values, and number of 

specimens (n). All da'td are from field collected material. 

Beginn~ng 

of stage	 m~n/max 

Instar I O. J3 20
 

Instar II 1. ~l l.lb 1.2/1.8 10
 

12Instal' III w.e8 5.5/8. 7 

Pupa 2S.D3 2.59 21. 2/29. 7 

3 - Norsk ent. Tidsskr. 
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TableI2.	 Caloric content given in cal/g dry weight! SD, 

for males and females of different dry weight 

groups. All data are from a.nimals taken just after 

hibernation. n:number of samples, each ee.mple containing 

about 20 mg dry matter. 

~l;::Cht I'-3-6.' "al,s 
&.5-7.5 

-------rr., -9 
• 

O7 5-B. 7 ._. _ 

Femo.l=''

g. 0-10.5 

''''-­ _ 

10.5-15.5 

x 

SD 

55 3 ~

l ':' 
5619 

387 

5.. 85 

I

26'.1 

5~ 59 

272 

5403 

170 

5500 

197 

11 11 

in cultures laid two clusters each, eggs from 
the same female always had the same colour. 
Two females produced green eggs and three 
females red-brown eggs. The colour is prob­
ably genetically determined, being inde­
pendent of temperature, etc. There seemed 
to be no difference between the red-brown/ 
green ratio found in cultures and in the field. 

At 20° C, eggs hatch after 5-6 days. In the 
field this time will be prolonged, depending 
on temperature. One cluster studied in the 
field did not hatch during 14 days of ob­
servation. 

Larval development 
First instar larvae are unable to eat through 
the unopened buds and will die in cultures 
where there is no access to green leaves. 
Therefore the question arises whether larvae 
hatched from eggs laid close to the snow 
border will develop at all. However, studies 
made at different temperatures show that the 
buds always develop faster than the eggs. 
For the larvae, it is enough if the bud is only 
partly opened, so that they have access to 
parts of the folded green leaf. In the field, 
such green parts in the bud can be seen about 
five days after snow melt. At 20° C, green 
parts appear after two days, and after 5-6 
days. when the larvae hatch, the leaves are 
already unfolded. 

In the first larval instar, all larvae from 
the same clutch usually keep together. They 
are often partly hidden between the two 
leaves being developed from each bud, for 
these often form a 'funnel' together at the 
beginning of their development. During the 
second and third instar, each group spreads 
more and more, but the larvae probably 
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Fig. 4. Typical development pattern of M. (01­

l(J7is, showing the one-year life cycle. Data are 
presented from four habitats, A-D. Arrows indi­
cate dates of observation. The three parallel 
columns within each box represent the larval 
instars, the length of the cross-hatched columns 
indicating the percentage of each instar. Number 
of specimens collected is given above the boxes. 

pupate within a few decimetres of the 
hatching point. In favourable weather the 
larvae often expose themselves so that they 
are easily observed. 

Midway through their last stage, the larvae 
attach their hind parts to the underside of 
a leaf, or often to the underside of a suitable 
stone. They hang motionless, head down, and 
eat no more food; weight is therefore much 
reduced before pupation (Hagvar in manus). 

Table III gives the fresh weight at the 
beginning of each larval instar and pupal 
stage; all data are taken from field animals. 

From Fig. 4 it can be seen that the develop­
ment is markedly delayed in habitat D. In 



Fig. 5. An egg cluster of M. collaris deposited 
on a leaf of S. herbacea, the base of which has 
been fed upon by imago (x 9.5). 
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1971, closer investigations were made to 
discover the developmental delay rate in 
different habitats occupied by M. collaris, 
and whether this delay depended on the date 
of snow melt, i. e. the day when the last snow 
disappeared. 

The results are presented in Fig. 6, showing 
the phenology in four habitats with different 
days of snow melt, from 20 May to 9 July. 
The first date was about the earliest time of 
snow melt in the M. collaris habitats this year. 
It is seen from the two first habitats, named 
E and F, that first instar larvae dominate the 
picture at about one month after snow melt. 
Development seems to be somewhat faster 
in habitat F with the latest snow melt of the 
two, probably due to higher temperature at 
the start of development. In habitat G where 
snow melt was more than a month later than 
habitat E, eggs were observed, but neither 
larvae, pupae, nor imagines were found later. 
Obviously the density must have been very 
small. In habitat H, no stages at all were 
recorded, and M. collaris probably did not 
use this habitat. 

Fig. 6 thus indicates that the development 
of M. collaris may be a little over a month 

t t t 
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9 

Fig. 6. Development of M. collaris in four habitats (E-H), with snow melt at different dates. 
Explanation as in Fig. 4. 
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delayed in some habitats compared with 
others. and that there is a close correlation 
between the developmental stage of a given 
population and the date for snow melt in the 
habitat. Habitats melting off more than 
approximately one month later than the 
earliest snow-free S. herbacea habitats, are 
probably only to a small degree, or not at all, 
used by the species. 

For a more precise picture of the use of 
S. herbacea habitats with snow melt at dif­
ferent dates, an attempt was made to esti­
mate the density of M. collaris in different 
habitats; relative measurements of densities 
were judged sufficiently. It was found that 
the percentage of leaves with feeding marks 
from larvae or imagines would be useful. In 
the habitats used by M. collaris, no other 
animals making similar feeding marks were 
present in such high densities as to disturb 
the method. A very few larvae of Hymen­
optera Symphyta may occur, or larvae of a 
small lepidopteran. probably Tortricidae. The 

_e .~ 
Fig. 7. Leaves of S. herbacea. showing feeding 
pattern of first instar larvae (lower row), second 
instar larvae (second lower row), third instar 
larvae (second row from top), and of imagines 
(upper row). Larvae make holes while imagines 
eat from the edge. 

lepidopteran larvae may in a few cases be 
locally abundant, but the leaves on which 
they have eaten are covered with fine threads 
spun by the larvae and are therefore easily 
identified. One or two more Chrysomelid 
species occur in the study area, but they are 
exceedingly rare. 

This relative method of measuring density 
has the advantage that the density can be 
measured quickly in all habitats in the 
autumn. Direct measurements are more labo­
rious, as the larvae may sometimes be diffi­
cult to find. Furthermore, direct measure­
ments should always be made at similar 
points in the life cycle, and this means that 
each population has to be followed closely. 

Some preliminary counts were made in 
1970. In a snow bed with snow melt late in 
the summer, only 2 % of 1,000 leaves had 
been fed upon by larvae or imagines of M. 
collaris. In another snow bed melting earlier, 
the percentage based on 400 leaves was 11. 
It was also observed that very locally, up 
to 100 % of the leaves could be eaten, leaving 
a brown spot in the field. 

As the imagines have a feeding period 
during the autumn, the best method was 
judged to be a count of only those leaves 
which had been fed upon by larvae. The 
percentage would then be an indirect measure 
of the number of larvae developed in the 
habitat, assuming similar mortality in the 
habitats. 

Fig. 7 shows feeding marks made by 
larvae in each of the three instars. and of 
imagines. Feeding marks made by larvae can 
be distinguished from those of imagines, as 
larvae eat by making holes in the leaf, while 
imagines eat from the edge. On a closer view, 
each instar is also relatively characteristic. 
First instar larvae avoid even the smallest 
nerves in the leaf, while the second and third 
instar cut larger and larger nerves. Larvae 
of the two first instars do not eat all layers 
of the leaf, while the third instar larvae 
penetrate all layers. 

No distinction was made between feeding 
marks from the different larval instars 
during the counting of leaves in the field. 
Furthermore, rather than counting single 
leaves, the unit chosen was the two (or 
sometimes three) leaves resulting from one 
bud. Thus the percentage of such shoots with 
holes in one or more of the leaves was 



counted. The countings were made in August, 
when the larval development in the habitats 
was completed. 

Fig. 8 shows that in habitats where snow 
melt occurs very early, e. g. in the last part 
of May, up to 100 % of the shoots had been 
fed upon by larvae. The data from each of 
the four habitats in Fig. 8 A are based upon 
5-10 squares of 30 X 30 cm each, covering 
altogether about 500-1,500 shoots. In Figs 
8 B-ll each plot represents the number of 
shoots with larval feeding marks, as a per­
centage of the total number of shoots within 
random 15 X 15 cm squares. The mean num­
ber of shoots per 15 X 15 cm square, based 
on 81 squares from habitats used by M. col­
laris, is 68, SD being 38. From Fig. 8, it is 
evident that there is a gradual and strong 
decrease in the density of M. collaris larvae 
between the earliest snow free suitable habi­
tats and those which were last taken into use. 

The habitats with known dates for snow 
melt described in Figs. 6 and 8 are partly 
local habitats of a few square metres con­
taining S. herbacea, and partly certain points 
in S. herbacea snow-bed gradients. Both fig-
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Fig. 9. Percentage of S. herbacea shoots being fed 
upon by larvae of M. collaris along a 12 m long 
gradient of a S. herbacea community in a snow 
bed, different parts melting off at different dates 
(bottom of figure). Gentle slope facing NE, 1972. 
In this gradient, even the outer parts melt rather 
late. Explanation in text. 

ures, however, containing data from 1971 
and 1972, have one feature in common; only 
habitats where snow melts before the begin­
ning of July are used by M. collaris larvae. 

This last point is interesting, because in 
large parts of the S. herbacea zone in the 
snow beds, containing almost monocultures 
of the food plant, snow melts rather late. To 
what extent are these monocultures actually 
used by jH. collaris? 
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Fig. 8. Percentage of S. herbacea shoots being fed upon by larvae of M. collm-is in habitats with 
snow melt at different dates. Explanation in text. A: Data from 1971. B: Data from 1972. As indi­
cated by the vertical line, the whole gradient from 18 to 100 Ofo might be found in May. 
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Figs. 9-11 show the degree of larval feeding 
along the whole S. herbacea gradient in four 
different snow beds, each belt of S. herbacea 
being 7-12 m broad (measured along the 
ground). 

In S. herbacea belts where even the outer 
parts melt rather late, only the very outer 
fringe is used, and the larval density here is 
small (Fig. 9). In gradients where the outer 
part melts somewhat earlier, e. g. some weeks 
before the beginning of July, the larval 
density may be very high in the outer part, 
and all shoots may be fed upon by larvae 
(Fig. 10). However, the density drops rapidly, 
and several metres of the zone are not used. 
As in Figs. 6 and 8, the beginning of July 
represents the limit for the colonisation of 
snow beds by M. collaris. Fig. 11 gives the 
same picture of feeding intensity in a S. 
herbacea zone, even though dates for melting 
are lacking for this habitat. 

The snow beds from which the data in 
Figs. 9-11 are taken are roughly representa­
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tive of the Finse area. Without doubt the 
S. herbacea habitats associated with snow 
beds cover larger areas in the neighbourhood 
of Finse than the S. herbacea habitats occur­
ring more randomly and locally outside the 
snow beds. This means that only a fraction 
of the 'potentiaI'M. collaris habitats are 
actually used by the species, the limit being 
set by the date of snow melt. 

The pupal stage 
The young pupa has a light yellow colour, 
but it becomes nearly black at the end of 
this stage. The pupae are rather well con­
cealed in the habitat and may be difficult to 
find; they are very strongly attached to the 
leaf, or any other object from which they 
hang down. The larvae have a fastening 
organ on their hind part, probably similar 
to a sucker. With this organ the fully grown 
larvae fasten themselves to an object, head 
down. During the following ecdysis, the 
larval exuvium is not totally separated from 
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Fig. 10. Percentage of S. herbacea shoots being fed 
of S. herbacea community, 11 and 7 m long. Both 
melt at different points of the gradients are given 
1:3.2. Data of snow melt are from 1972, except one 
B: Slope facing E, 1: 1.7. All plots are from 1971, 

upon by larvae of M. collaris along two gradients 
gradients are parts of snow beds. Dates for snow 
at the bottom of the figures. A: Slope facing W, 
from 1971. Dots: 1971, open circles from 1972. 
while dates for snow melt are taken from 1972. 
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o 2 4 6 8 m 
Fig. 11. Percentage of S. herbacea shoots being 
fed upon by larvae of M. collaris along a 9 m 
long gradient of S. herbacea community in a 
snow bed. Dates for snow melt along the gradient 
are missing, but the outer parts melt rather early. 
Slope facing NE, I :2.9. Data from 1971. Explana­
tion in text. 

the pupa. The hind part of the pupa keeps 
contact with the larval exuvium, and after 
ecdysis it is not possible to separate the pupa 
from it. The pupa is thus fastened by means 
of the larval organ. 

At 20° C the pupal stage lasts five days. 
In natural habitats this time is probably at 
least doubled. 

The imaginal stage 
Data from Figs. 4 and 6 indicate that the 
major part of the imagines hatch during the 
first three weeks of August. This means that 
the total development takes about two months. 

The newly hatched animals can be distin­
guished from the old population by their 
shining, almost metallic blue-green elytra. 
During overwintering the shiny appearance 
is strongly reduced, and the colour becomes 
more dull and dark. 

The changes in weight during the feeding 
period after hatching have been studied over 
12 days in a laboratory culture at 20-25° C 
(Fig. 12). Although the animals have not 
developed in the field, but at temperatures 
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Fig. 12. Daily changes at 20-25° C in weight of 
newly hatched imagines of M. collaris, showing 
individual curves for six males and seven females. 

around 20° C, the pattern of weight changes 
in the newly hatched imagines will give an 
indication of the intensity of feeding within 
a population in the field before hibernation. 

Fig. 12 shows that in both sexes there is 
first an increase in weight, which seems to 
stabilize later at a considerably lower level 
than the maximum weight achieved. Females 
achieve their maximum weight (mean value 
38.4 mg) after 3-6 days (mean value 4), and 
during this period the initial weight is in­
creased by about 75 0/0. Males increase their 
weight more slowly, and the increase in 
several specimens is disrupted by one or 
more drops in weight. The maximum weight 
of males (mean value 25.2 mg) is achieved 
after 6-7 days (mean value 6.5) at this 
temperature, the increase being about 50 0/0. 
It is not clear why the weight of both sexes 
is so much reduced after reaching the maxi­
mum value. Perhaps the development of the 
genitalia needs a strong feeding period in the 
earliest days, the animals then later becoming 
more inactive, in preparation for hibernation. 
It is, however, astonishing if the animals 


