
DET KGL. DANSKE VIDENSKABERNES SELSKAB
BIOLOGISKE MEDDELELSER, Bind XX, Nr. 13 '

C HERMES ABIETIS GALLS 
 ̂ AND SQUIRRELS

BY

AD. S. JENSEN

■JKØBENHAVN 
I KOMMISSION HOS EJNAR MUNKSGAARD 

1948



Det Kgl. Danske Videnskabernes Selskabs Publikationer i 8''*:

- Oversigt over Selskabets Virksomhed, 
Historisk-filologiske Meddelelser, 
Arkæologisk-kunsthistoriske Meddelelser,
Filosofiske Meddelelser,
Matematisk-fysiske Meddelelser, - -
Biologiske Meddelelser.

Selskabet udgiver desuden efter Behov i 4*“ Skrifter med samme 
Underinddeling som i Meddelelser.

Selskabets Adresse: Dantes Plads 35, København V. 
Selskabets Kommissionær: Ejnar Munksgaard, Nørregade 6̂  

København K.



DET KGL. DANSKE VIDENSKABERNES SELSKAB
BIOLOGISKE MEDDELELSER, Bind XX, Nr. 13

C HERMES ABIETIS GALLS 
AND SQUIRRELS

BY

AD. S. JENSEN

KØBENHAVN
I KOMMISSION HOS EJNAR MUNKSGAÄRD 

1948



Communicated to the Royal Danish Academy of Sciences 
and Letters at the meeting held on May 9th 1947 with demonstration 

of material treated by animals.

Printed in Denmark 
Bianco Lunos Bogtrykkeri



I. Introduction.

By “galls” are understood various peculiar transform ations of 
tissues of p lan ts ; they are produced by insects to which they 

provide both shelter and nutriment.
Curator of the Insect Department of the Zoological Museum 

of Copenhagen Kai H e n r ik se n  at his death left a m anuscript on 
Danish galls which Dr. S ø r e n  T u x e n , Assistent Curator, has 
published with great reverence. This work^ comprises 571 gall
forming species of arthropods; the host plants are listed and a 
description is given of the galls. Both among the Coleóptera, 
Lepidoptera, Hymenoptera, Díptera, Hemiptera, and Acariña there 
are species producing galls.

The gall which I am going to mention in the following 
sections are commonly found on common spruce {Picea excelsa, 
now called Picea abies); it is situated at the base of the shoots 
from last year (fig. 1). It resembles a little cone or a pineapple 
in m iniature—in scientific works it is often called »the pineapple 
gall« ( “ ananas-gall” ).

As is known, these galls are produced by the plant-louse 
Chermes abietis.^ The female which has wintered in the larval 
stage in spring inserts its proboscis with its piercers at the base of 
a bud and begins to suck; at the same time it exudes a salivary 
secretion,^, which makes the basal part of a larger or smaller 
num ber of needles swell to a scaly portion; on this portion the 
rest of the needle is situated as a point. The scales abut each 
other with their margins; but between them there are cavities. 
The rest of the needles in the bud will develop normally.

At the same time as the gall begins to develop, the aphid 
 ̂ Se under literature p. 15.

® Chermes abietis Linnaeus, Systema Naturae, Ed. decima, 1758, p. 454.
® On the supposed qualities of the salivary secretion (Poisonous matter? 

Hormonal effect?) information and references to literature are found in B e ie r  
(1. c. pp. 2331—2332). . .
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grows—it attains a size of 1,5 mm—and surrounds itself with 
a dense felt of wax threads. It now lays up to 150 eggs (fig. 2) 
thus becoming the ancestress (fundatrix) of a num ber of larvae,

Fig. 1. Galls of Chermes abietis. The chambers are closed. 22.VII. 46.—

which creep in between the scales in the gall, where they begin 
to suck,^ By the activities of the larvae the basal parts of the 
needles are transform ed into shield-shaped plates with yellow- 
brown coalescing edges thus closed cavities are formed, in 

1 Cf. JuD EiCH und N it s c k e , p. 1222; T h o m s e n , p. 97.
“ According to B ö r n e r  (p. 222) these plates are not formed by the basal 

parts of the needles, but by the stalked portion on which the needles are situated 
and which morphologically belongs to the bark.
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which the larvae are enclosed (fig. 3). W hen the larvae have 
gone through a num ber of moults the gall will open along the 
coalescent edges the larvae will leave the cham bers (fig. 4), 
develop wing rudim ents (nym phs), will shed their skin for the 
last time and get fully developed wings. This generation no. 2 is

Fig. 2. Young gall of Chermes abietis, at the base of which the egg-laying female 
ifundatrix) is sitting. 28.V. 20. se eggs; t empty egg shells which have held the 
young plant-lice which are seen creeping about the gall; g green needle points (the 
remaining part of the needles is pale); k bud scales, n and n’ cut off needles.—

After Boas.

female like generation no. 1 (ifundatrix). A num ber of these 
females will rem ain on the spruces ̂  and deposit their eggs on the

 ̂ As late as August 26, I have found a few galls which had not yet opened.
* Others of these females will fly to larks (Larix europsea), where they will 

lay their eggs from which wintering larvae will hatch and next year develop into 
wingless females; these will produce winged females, which will migrate back to 
the spruce, where their progeny will develop into wingless males and females; 
their progeny contribute to forming generation no. 1 next year on the spruce.— 
No galls are produced on larks (B e ie r  1. c. p. 2414).—There has been much dis
cussion as to whether Chermes on spruce (C/i. abietis) and that on lark {Ch. viridis)
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needles; the larvae emerging from these eggs will winter and 
next year become fundairices.
, The shield-shaped basal parts of the needles are at first green 
and succulent, later on brown, ligneous, in winter black-brown. 

There are galls which consist of one or two cavities only;

Fig. 3. Longitudinal sections of galls of Chermes abietis cut off on 9.VIII.22. 
The chambers are closed, and the plant-lice are seen in them. In the figure on the 
left the gall has developed round the shoot, in the figure on the right only on 

one side of the shoot.— After Boas.

but the average size is like a hazel-nut or walnut. They are from 
egg- to ball-shaped or more elongate and may attain a length of 
40 mm. The galls may be produced on one side of a shoot only 
or round it (fig. 3).

belong to the same species or to different species, The last author who has been 
engaged on this problem, is Schneider-Orelli, who on the basis of thorough 
observations and numerous rearing experiments drew the conclusion (1. c. p. 102) 
that “Chermes abietis und Chermes viridis nicht zwei selbständige Spezies, auch 
nicht Subspezies oder “biologische Arten” sind, sondern zwei, wenn auch weit
gehend, so doch nicht vollständig getrennte Entwiklungszyklen (Parallelreihen) 
der Cherminidenart Chermes abietis darstellen”.
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II. The Investigation.

In my diary under August 14, 1927, I find the following note: 
During an excursion to Geel Skov^ I found bitten-off twigs of com
mon spruce with the cone-like galls of Chermes abietis. Apparently,

Fig. 4. A gall of Chermes abietis which has opened, whereupon the larvae have 
left the chambers. 28.VIII. 46.—®/i.

these twigs had been treated in quite the same way as observed 
by Docent S tamm in the summer of 1909 in Annebjerg Skov near 
Nykøbing, Sjælland. S tamm has given a good and detailed 
description of the galls which he found to have been treated by

1 The localities at which I made my investigations are all situated in North 
Sj ælland.
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Cross-bills (Loxia curvirostra).^ The chambers in the galls had been 
opened, the upperm ost wall as well as the point of the needle 
having been removed and the lowermost parts of the chambers 
rem aining as flatter or deeper bowls (fig. 5 above). It was striking, 
however, that the treated galls which I found (fig. 5 below) were 
lying under trees in which squirrels (Sciurus vulgaris) had been 
at work; for under the spruces there were also cones treated by 
squirrels. It was all but obvious, therefore, that these galls had 
been gnawed by squirrels, either for the sake of the succulent 
green tissue formed by the swollen leaf bases, or for the sake of 
the plant lice enclosed in the chambers, or for both. I found no 
cones treated by Cross-bills.

This observation made me go to the Zoological Garden of 
Copenhagen next day, in which there was a cage with a Danish 
squirrel. By the assistance of Director A lving, I had some green 
cones of spruce and some Chermes galls placed in the feeding 
vessel of the squirrel. The squirrel gnawed all the scales off the 
cones in order to get at the seeds; the galls were gnawed quite 
in the same way as those found in Geel Skov. This supported
my view that the squirrel will also gnaw these galls in nature.
It was curious that the squirrel had not forgotten its habits al
though it had been in the Zoo for m any years and had not had 
the opportunity to treat cones, let alone galls, during that time.

A fortnight later, on August 28, 1927, I made an excursion to 
Rude Skov. Below several spruces I found m any of the peculiarly 
treated Chermes galls, here they were also lying together with 
cones treated by squirrels. Despite a good deal of search no
cones were found which could have been treated by Cross-bills.

On September 4th of the same year I visited Uggelose Hegn. 
At that time the squirrel during its migrations had not yet reached 
Uggelose Hegn; a flock af Cross-bills was, however, observed, 
and several hundreds of spruce cones treated by this bird were 
found. Some treated Chermes galls were also found; according 
to conditions they were supposed to have been treated by Cross
bills, but they could not be distinguished from those treated by 
squirrels.

On September 18, 1927, I again visited Uggelose Hegn;

 ̂ R. H. Stam m , 1. c. p. 45—49. On the great invasion of Cross-bills which took 
place in 1909, cf. W h it a k e r  (1. c.).
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Fig. 5. Figure above: Galls gnawed by Cross-bill. After Sta m m . 
Figure below: Galls found together with cones gnawed by squirrels. 

Both figures on a slightly reduced scale.
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num erous cones treated by Cross-bills and many Chermes galls 
gnawed by Cross-bills were found.

On September 26, 1927, 1 was in Kongelunden on Amager; 
a great num ber of cones had been gnawed by Cross-bills and 
under one of the trees particularly m any Chermes galls  ̂ treated 
by Cross-bills were found.

Until the sum m er of 1946, in the intermediate nineteen years, 
1 have constantly been interested in this problem, and during 
excursions to the woods in the vicinity of Copenhagen I have 
looked for Chermes galls. Again and again I found great num bers 
of treated galls always lying together with spruce cones gnawed 
by squirrels; but never did 1 see Cross-bills or cones treated by 
this bird.

W hen the Zoological Garden in 1945 came into possession of 
six young ones of Swedish squirrels, 1 had several times towards 
the end of June and middle of July, with the assistance of Director 
R e v e n t l o w , Chermes galls which had not yet opened, placed 
in the cage of these animals.^ Hardly had the small squirrels 
caught sight of the Chermes galls before they took them and 
began to gnaw them. On some of the small twigs there were two 
galls, each at the base of its shoot; and so eager were the animals 
to partake in this meal that I saw two squirrels gnaw sim ul
taneously each of its gall on the same twig. On this occasion I 
was able to ascertain partly that the anim als devoured the gnawed 
parts of the galls, partly that the gall cham bers imm ediately 
after the treatm ent proved to be emptied of plant-lice.

Through all these years I had not, however, succeeded in 
catching a squirrel in the act of treating Chermes galls. But on 
Sunday the 18th of August 1946 I was on an excursion to Tokke- 
kob Hegn. In a place with tall common spruces 1 found lots of 
bitten-off shoots with treated galls, they were lying by hundreds 
strewn over a fairly large area, and they looked as if they had 
been gnawed recently (fig. 6).

In another place of the wood there is a row of tall common 
spruces along a path; under them m any Chermes galls were lying,

1 On the great Cross-bill migration which took place in 1927, cf. A d . S. J e n 
s e n  (1. c.).

* Rich material for these experiments was provided by Mr. M o h l  H a n s e n , 
the taxidermist, who at Lillerod, by courtesy of Mr. P. H a n s e n , earthenware 
manufacturer, was allowed to gather shoots with galls in a clump of young spruces 
found in Mr. P. H a n s e n ’s garden. I am much indebted to both these gentlemen.
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Fig. 6. Chermes abietis galls gnawed by squirrels. Tokkekob Hegn. 
18th August 1946. — On a slightly reduced scale.

all of them treated recently. At the top of one of these spruces 1 dis
covered a squirrel in great activity, it ran  out on a branch, bit off 
a twig, began to work at it, and shortly after it let the object go. 
This was repeated several times. An examination of the ground 
round the base of the tree gave the result that several shoots with 
newly treated Chermes galls were lying there and nothing else.
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Thus I had succeeded, for the first time, in watching a squirrel 
in nature treating Chermes abietis galls; and the task which I 
had set before me had been finally performed.

These experiences gathered through m any years altogether 
showed me that the squirrel contributes highly to checking the 
attacks of Chermes abietis in the woods. That such attacks involve 
injurious consequences to the common spruce is evidenced by 
num erous descriptions and illustrations in forestal literature (cf. 
fig. 7); and m any of us have ourselves seen the injurious effects 
of these attacks. Many of the shoots attacked wither, and those 
surviving the attack frequently acquire a strong curvature; if 
the top shoot is affected, the shape of the stem will be spoiled.^

It appears from the forestal literature which has been access
ible to me that it has been proposed to check the damage made 
by Chermes abietis to the common spruce partly by cutting off the 
young unopened galls and destroying them and their content of 
plantlice, partly by spraying fundatrix  with a liquid which will 
kill the plant-lice without damaging the plant. As far as I can 
see none of these methods has been completely satisfactory; one 
almost gets an impression that it is impossible to carry through 
these experiments. Besides, these means can only be used if 
young spruces are infested; for none of these means can be ap 
plied to the tops of the tall trees where, according to my investi
gations Chermes abietis is equally common and whence it becomes 
widely spread; at these altitudes the squirrel reigns and contri
butes to the control.

That the squirrel does damage to the wood in m any ways 
is well known. It may also, however, as has been shown above, 
be beneficial; and it appears to me that one ought to have a very 
thorough knowledge of the habits of such an animal, before it 
should be characterized as e x c l u s i v e l y  injurious.

1 Chermes abietis also occurs in U.S.A. where it arrived with the common 
spruce, which w'as introduced there from Europe. In American literature it is 
called Adelges abietis and has been reported throughout the New England states, 
particularly in Maine. It occurs in most places where Norway spruce (i. e. Picea 
abies) is growing, and the spruce gall causes serious deformation of young trees— 
as in Europe.
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Fig. 7. Top of a young common spruce with Chermes abietis galls. The longitudinal 
shoot is deformed and all the lateral branches injured. About half natural size. 

After a photograph b y  H. N it s c h e .
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III. Concluding Remarks.

After observations through m any years in spruce woods and 
repeated experiments in the Zoological Garden the author thus 
succeeded in demonstrating that the squirrel likes to open galls 
of Chermes abietis and empty them of plant-lice.

The plant-lice and the galls produced by them cause great 
damage; the affected shoots become deformed or wither, and the 
shape of the trunk is spoiled if the end shoot is affected. The 
squirrel thus is beneficial when it devours the plant-lice. Even 
the tops of the tall trees, where m an cannot control the damage, 
are haunted by it for the sake of the galls. The squirrel thus is 
not exclusively a noxious anim al, as it is generally held to be.



Nr. 13 15

Literature.
Section I.

B oas, J. E. V .: Dansk Forstzoologi, 2. Udg., p. 665—670, København 
1923.

B eier, Ma x : Homoptera. Handb, d. ZooL, IV, 2, Insecta 29. Berlin 
1930—1938.

B örner, Carl: Eine monographische Studie über die Chermiden, p. 
124—138, 232—233, 246—250, 304—305. Arbeiten aus der Kaiser
lichen Biologischen Anstalt für Land- und Forstwirtschaft, 6. Bd. 
Heft 2. Berlin 1908.

H enriksen, Kai L.: Fortegnelse over de danske Galler (Zoocecidier), 
udgivet af S. L. Tuxen . Spolia Zoológica Musei Hauniensis, VI, 
1944.

JuDEicH, J. F. und N itsche, H. : Lehrb, d. Mitteleuropäischen Forst
insektenkunde, IV. Abth., S. 1221 ff. Wien 1895. 

Schneider-Orelli, O.: Untersuchungen über die Generationsverhält
nisse der Fichtengallenlaus Sacchiphantes (Chermes) abietis L. 
Vierteljahrsschrift der Naturforsch. Ges. in Zürich LXXX, 1938. 

Thomsen, Math.: Douglasgranlus {Chermes Cooleyi). Dansk Skovfor
enings Tidsskr. 1940.

Weber, H ermann: Biologie der Hemipteren, p. 494. Biol. Studienb. 
XI. Berlin 1930. '

Section II.
Stamm, B.H.:  Korsnæb som Galleædere. Dansk ornithol. Tidsskr.,

4. Aarg., 1909—10, p. 45—49.
Whitaker, J oseph I. S.: On the Great Invasion of Crossbills in 1909.

The Ibis, 9. Series, Vol. IV, p. 331—352. London 1910.
Jensen , Ad . S.: Der grosse Europäisch-Sibirische Kreuzschnabelzug 

1927. D, Kgl. Danske Videnskabernes Selskab. Biol. Medd,, X, 1, 
p. 1—27. København 1930,

This paper was translated into English by. Mrs. Agnete Volsøe. 
The photographs nos. 1, 4, and 6 were taken by Mr, Møhl Hansen, 

the taxidermist.

In d lev e re t t il  S e lsk ab e t d e n  14. Maj 1948. 
F æ rd ig  f ra  T ry k k e rie t d en  30. J u l i  1948.



J- 'V’̂'̂‘;v ■ ■ •■̂' • C--
- %,;3--‘ ■ ‘̂ . v ;  v;.. :̂-

i :■ /i
• . f . - S. * ■.• / > -  V'^PC-S-'ä.,-. ■•- ■ ■": Ÿ.T/ ' .'

2  ■ ' i  ̂
>‘ . .-■ ■ ■ ■ ■ ■■". Î- V •ÜV’-'V-

 ̂  ̂ ■" .'■ V- ; ■■ ■

" \ ' ■
■■ .\:r-v

■ ••■-■■ ■ - '■ J-‘S = •■ '■
.j,? ‘ . ■-.! . H^;,

.*'̂ - iC' ‘ V' -'.,• -'y »■
■i ' V '••• ,■ ' '-tV*'
,j- ." ' -V": ' - ^ . ' ■ '^^§í

_ i , -.>,;v:--: ■ -a:-

•■ í

• **s -  “ ■ • *• ^ '  *. ' ■ ? * * •  -V*^ .■ - v '^ . ’ v '

/ O- •/• V ”.

- »-: •• -■ • ■'%, ■’•'•■ x-: :  ̂• .

Æ  -•;. 'u- .. '



DET KGL. DANSKE VIDENSKABERNES SELSKAB
BIOLOGISKE MEDDELELSER 

_ Bind XVII (Kr. 38.00): Kr.ø.
1. Zeuthen, Erik: The Ventilation of the ^Respiratory Tract in

Birds. 1942............................................................................................ 3.00
2. Büchthal, Fritz: The Mechanical Properties of the Single

Striated Muscle Fibre at Rest and during Contraction and 
their Structural Interpretation. 1942 ..........................................  10.00

3. Lemche, Henning: Studien über die Flügelzeichnungen der In
sekten. II. Blattoidea. 1942 ............................................................  5.50

4. Jensen, Ad . S.: Two New West Greenland Localities for De
posits from the Ice Age and the Posi-glacial Warm Period.
1942....................................................................      2.50

5. Børgesen, F. : Some Marine Algae from Mauritius. III. Rhodo-
phyceae. Part 1. Porphyridiales, Bangiales, Nemalionales. 1942 5.50

6. Hagerup, O.: The Morphology and Biology of the Corglas-
Fruit. 1942............................... 7 .............................................. 7. . . .  2.50

7. Brøndsted, H. V.: Further Experiments on Regeneration-Prob
lems in Planarians. 1942......................................    2.00

8. V. E uler, H. und v. Hevesy, G.: Wirkung der Röntgenstrahlen
auf den Umsatz der Nukleinsäure im Jensen-Sarkom. 1942.. 2.00

9. Petersen, JohS; Boye: Some Halobion Spectra (Diatoms). 1943 5.00

Bind XVIII (under Pressen):
2. Larsen, Poul: The Aspects of Polyploidy in the Genus Sola

num. II. Production of dry Matter, Rate of Photosynthesis 
and Respiration, and Development of Leaf Area in some Di
ploid, Autotetraploid and Amphidiploid Solanums. 1943 . . . .  4.50

3. Westergaard, M.: The Aspects of Polyploidy in the Genus
Solanum. III. Seed Production in Autopolyploid and Allo
polyploid Solanums. 1948..............................................................  2.00

Bind XIX (Kr. 44.50):
1. Børgesen, F.: Some Marine Algae from Mauritius. III. Rhodo-

phyceae. Part 2. Gelidiales, Crgptonemiales, Gigartinales. 1943 7.00
2. N ielsen, Anker; Postembryonale Entwicklung und Biologie

der rheophilen Kocherfliege Oligoplectrum maculatam Four- 
croy. 1943 ...............................   6.00

3. Larsen, Ellinor Bro: Problems of Heat Death and Heat
Injury. Experiments on some Species of Díptera. 1943.........  4.00

4. Thomsen, Mathias: Effect of Corpus Cardiacum and other
Insect Organs on the Colour-Change of the Shrimp, Leander 
adspersus. 1943 ............    4.50

5. Hartmann, Jul.: Contributions to the Discussion of the Agglu
tination-Inhibition Method. 1944.................................................. 3.50

6. Børgesen, F.; Some Marine Algae from Mauritius. III. Rhodo-
phyceae. Part 3. Rhodgmeniales. 1944 ........................................  3.00



Kr.Ø.
7. J ørgensen, G. Barker : On the Spicule-Formation of Spongilla

lacustris (L.)- 1- The Dependence of the Spicule-Formation 
on the Content of Dissolved and Solid Silicic Acid of the 
Milieu. 1944........................................................................................ 3.00

8. J ensen, Ad . S.: On Specific Constancy and Segregation into
Races in Sea-Fishes. 1944..............................................................  1.50

9. Strunge, T age: Histotopographie des glandes pyloro-duodé-
nales. 1945.......................................................................................... 2.50

10. Børgesen, F.: Some Marine Algae from Mauritius. 111. Rhodo-
phyceae. Part 4. Ceramiales. 1945 ...............................................  5.00

11. Hagerup, O.: Facultative Parthenogenesis and Haploidy in
Epipactis latifolia. 1945 ..................................................................  1.50

12. Andreasen, E rik and Gottlieb , Ol e : The Hemolymph Nodes
of the Rat. 1946................................................................................  3.00

1.

3.

9.

10.

11.

12.

13.

Bind XX (under Pressen):
Petersen, Johs. Boye: Algae Collected by Eric Hultén on 
the Swedish Kamtchatka Expedition 1920—22, especially from
Hot Springs. 1946 ...........................................................................  8.00

Burstrom, Hans and Krogh, August: The Biochemistry of 
the Development of Buds in Trees and the Bleeding Sap. 1946 2.00

Jensen, Ad . S.: Bog og Egern, Bogvikler og Musvitter. With an
English Summary. 1946.......................................................... . 3.00

Brøndsted, H. V.: The Existence of a Static, Potential and
Graded Regeneration Field in Planarians. 1946 ......................  3.00

Hagerup, O.: Studies on the Empetraceae. 1946........................  4.00
Børgesen, F.: Some Marine Algae from Mauritius. An Addi
tional List of Species to Part 1 Chlorophyceae. 1946 ........... 6.00

Brodersen, Rolf and Klenow, Hans: Molecular Weight Deter
minations of Biological Substances by means of Diffusion
Measurements. 1947.........................................................................  2.00

Bocher, Tyge W.: Cytogenetic and Biological Studies in Gera
nium Roberlianum L. 1947 .............................................................. 3.00

Hagerup, O.: The Spontaneous Formation of Haploid, Poly
ploid, and Aneuploid Embryos in some Orchids. 1947.........  2.00

Jørgensen, G. Barker: On the Spicule-Formation of Spongilla 
lacustris (L.) and Ephydatia fluvialilis (L.). 2. The Rate of
Growth of the Spicules. 1947 .........................................................  2.50

Holm-Jensen, Ib : Osmotic Regulation in Daphnia magna under 
Phy.siological Conditions and in the Presence of Heavy Metals.
1948 ...........................................    5.00

Børgesen, F.: Some Marine Algae from Mauritius. Additional
Lists to the Chlorophyceae and Phaeophyceae. 1948.............  6.00

Jensen, Ad . S.: Chernies abietis Galls and Squirrels. 1948 . . . .  1.50

Printed in Denmark. 
Bianco Lunos Bogtrykkeri.



Id: 231
Forfatter: Jensen, Ad. S.
Titel: Chermes abietis Galls and Squirrels.
År: 1948
ISBN:
Serietitel: Biologiske Meddelelser 
Serienr: B 20:13 
SerienrFork: B 
Sprogkode: Eng


