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T h e B a ltic  am b er M a ł s u c o c c i d a e  ( H o m o p ł e r a , C o c c in e a )

[W itli 4 Tables and 17 Text-figures]

Abstract. The Małsucoccidae from the Baltic amber, their host, life history and taxonom y 
are discussed. Three new species — Matsucoccus larssoni, M. electrinus and M. apterus are 
established; M. pinnatus (Germar et B eren d t) comb, n .is  redescribed. The status of Acreag- 
ris crenata K ocn et B e r e n d t  and Monophlebus irregularis Germar et B e r e n d t, as well as 
some paleontological questions concerning the scale insects are discussed.
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I. INTRODUCTION

Needless to say th a t the amber, a fossil resin, with its inclusions of animals 
and plant parts represents an extraordinary phenomenon and a very rich source 
of information on the Tertiary fossils, particularly the terrestrial arthropods. 
Hundreds of publications deal with -v arious aspects of the amber, and especially 
with the flora and fauna of the Baltic amber period (LaRSSON, 1978).

I t  is therefore surprising th a t ccccidologists had paid no, bu t little a tten ­
tion to the amber. Through one hundred years, since 1845-1856, when the 
fossil scale insects have first been mentioned, until the redescription of Acreagris 
by T e r r i s , 1941, the coccid literature — with the exception of some remarks in 
general handbooks of entomology and paleontology (H a n d l ir s c ii) — was 
practically devoid of any information 011 the Baltic am ber fossils. But since the 
paper by F e r r is  there have been another 40 years with only one publication 
and one new scale insect described by B e a r d s l e y  (1969) from the Canadian 
amber.

There are certainly several reasons responsible for this ignorance, b u t  one 
seems to play a major role. Let u s see what F e r r is  (1941) says:

“The present writer has previously entirely ignored the fossil forms, simply 
because of feeling th a t conclusions concerning them  would be merely guesses 
and unworthy of serious consideration”.

After the examination of the amber inclusions F e r r is  changed his opinion: 
“Of the females a t hand, one is a beautifully preserved specimen which can be 
examined with the higher powers of compound microscope and is actually as 
suitable for study as were most of the preparations with which students of the 
Coccoidea were content up to scarcely more than  twenty-five years ago”.

However, F e r r is  did not describe any new species because “...  we would 
almost certainly not be able to differentiate among such species on the basis 
of specimens preserved in am ber”.

The above quotations from F e r r is ’ publication certainly reflect the feeling 
of all coccidologists who have ever directly contacted with am ber scale insect 
inclusions.

The present paper is an attem pt to overcome, once again, the barrier be­
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Tlie B altic  am ber Matsucoccidae 439

tween the knowlegde on the recent and fossil scale insect faunas: thus it has 
been planned as an introduction to the Baltic amber scale insects; further, the 
paper refers the results of the studies 011 the fossil Matsucoccidae, a group repre­
sented by about half of the known amber material, and which was certainly 
connected with the m other plant of the Baltic amber.

Since the paper is the first, more comprehensive, study on fossil scale 
insects, there were some troubles with the displacement of information, partic­
ularly it was difficult to decide whether and how to repeat the information 
in the following paragraphs to make the reading easy.

General information on the Baltic amber coccid collections, distinctive 
features of scale insect inclusions and methods of their treatm ent, as well as 
a review of literature records have been presented in Chapters I I  and III .

C h ap ter  IY  d ea ls  w ith  tw o  fo r m s — Acreagris crenata K och  e t  B e r e n d t  
a n d  Monopldebus irregularis G e r m a r  e t  B e r e n d t  — w h ich  w ere  p r e v io u s ly  
a f f il ia te d  w ith  th e  Matsucoccidae, b u t  n o w  a re  e x c lu d e d  fro m  th is  grou p .

The following Chapters V -V II refer to the studies on the fossil Matsucocci­
dae. The supposed host, development, reproduction etc. of the Baltic amber 
matsuccocids are discussed in chapter Y 011 the background of the knowledge 
of the recent species. Characters available for study on amber inclusions are 
analysed in Chapter Y I; it also contains a general morphological description 
of the group and a discussion 011 the species conception of fossil Matsucoccus. 
Chapter Y II includes keys, diagnoses and descriptions of species.

Besults of studies 011 remaining groups, as well as conclusions concerning 
the Baltic am ber scale insect fauna will be presented in following papers.

Materials for lliis study have been made available by dr B. Ża k -O gaza (Academy of 
Agriculture, Cracow), dr Sv. G. L a r sso n  and dr N. M g ller  A n d e r s e n  (Zoological Museum, 
Copenhagen), Prof. W. H e n n in g  (Staatliches Museum fiir Naturkunde, Ludwigsburg), dr 
H. J a e g e r  and dr E. P ie t r z e n iu k  (Museum fiir Naturkunde der Humboldt-Universitat, 
Berlin), dr L. A. M o u n d  and Mrs L. IIu d d l e s t o n e  (British Museum, Natural History, 
London) and dr E. M. D anzig  (Zoological Institute, Academy of Sciences, Leningrad) 
who also provided information on fossil coccid collections. I am very grateful for their kind 
assistance. I am also indebted to Miss Irena K o t e ja  for technical assistance.

The investigations have been supported by the Research Program ME I I  
3 of the Polish Academy od Sciences.

II. REVIEW  OF LITERATURE

Although the present paper deals with the Baltic amber scale insects, publi­
cations concerning fossils of other origin are also included to the review to form 
a more broad basis for the studies.

K o cii and B e r e n d t  (1845: 873, 1845a: 56) mentioned Acreagris (uninom- 
inal, nom. nud.) from the Baltic amber, which has then been described and
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440 J. Koteja

illustrated in the monograph by B e r e n d t  (1854: 123) as A . crenata K och et 
B e r e n d t  among “Aptera, Poduride”. “M ”. (presumably M e n g e , footnote in 
the above paper, p. 123) identified A. crenata with a coccid — adult female of 
“ Monophlebus^ — and mentioned on existence of 10 sjiecimens in his collection.

G e r m a r  and B e r e n d t  (1856: 2-4) described and illustrated among the 
“Coccina” Monophlebus pinnatus, 31. trivenosus and 31. irregularis, all alate 
specimens. I t  is somewhat surprising to note th a t K o ch  and B e r e n d t  did not 
recognize these specimens as males, bu t as coccids which may be males or fem a­
les as well. We read in the description of M . trivenosus: “Die Fiihler haben 
nicht ganz die Lange des Kdrpers und sind lang b eh aa rt; sie erscheinen zehnglie- 
drig, aber das dritte, vierte, fiinfte und sechste Glied sind dreiknotig, das sie- 
bente, achte und neunte zweiknotig, so dass die Fiihler als zwanziggliedrig 
angenomen werden konnen, nur dass mehrere Glieder miteinander varwachsen, 
und es ware moglich, dass man Individuen mit weniger verwachsenen Glie- 
dern fande, oder dies beiin Mannchen s ta tt fande”.

M e n g e  (1856:17-18) collected 24 amber fossils supposed to be scale insects 
and described Coccus avitus (<$), Coccus termitinus (£), Ochyrocoris electrina (?, 
suggests relation to Orthezia) and Aleurodes aculeatus as new species, and Polyc- 
lona (uninominal) as a new' genus; he further mentioned Coccus sp. (supposed 
female), Dorthezia ($), Monophlebus pinnatus G e r m a r  et B e r e n d t  (2 <J), 31. 
irregularis G e r m a r  et B e r e n d t  ( o ') and Acreagris K ocii et B e r e n d t  (16 ap te­
rous specimens), and repeated his opinion th a t the la tter may be females of 
“ Monophlebus”.

M e n g e ’s record  c o n ta in s  th e  m o st  a b u n d a n t  in fo r m a tio n  o f a m b e r  co c c id s  
u p  to  nowT, u n fo r tu n a te ly  w ith o u t  a n y  d ra w in g s .

S c u d d e r  (1890: 241-242) described 31onophlebus simplex (<$) from Oligo- 
cenc freshwater clay (Florissant, Colorado) and mentioned 9 already known 
fossil scale insects in 6 genera.

Co c k e r e l l  c o m m e n te d  th e  s ta tu s  o f Ochyrocoris (1896), Polyclona (1906) 
a n d  3Ionophlebus trivenosus (1909a).

P a m p a l o n i  (1902: 253) mentioned a Miocene fossil (Melilli, Sicily) which 
he suggested to be a species related to Aspidiotus.

Z e u n e r  (1938: 141) described 23 specimens on a Lauraceae leaf (Tertiary 
Mainzer Hydrobienkalk). The insects are supposed to be various development 
stages of a species similar to larva of Parlatoria zizyphi.

F e r r is  (1941) rediscovered the am ber scale insects for the coccidologists, 
redcscribed male Monophlchus pinnatus and female Acreagris crenata and sug­
gested the inclusion of both in one species within the recent genus 3Iatsucoccus 
(detailied discussion on following pages).

B e c k e r -M ig d is o v a  (1959) described Alesococcus asiatica from Upper 
Triassic deposit from Kirgizia. Coccidologists (B e a r d s l e y  1969) hesitate whether 
this wingless specimen, in poor condition (antennae and mouth parts not pre­
served), lias correctly been assigned to the scale insects.
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L a e s s o n  (1962, 1965, 1978) informed of the existence of am ber scale insects 
in the Copenhagen Collection and discussed the Baltic amber fauna, however 
w ithout description of species.

M o r k is o n  and M o r r i s o n  (1966) listed Acreagris, Ochyrocoris and Mesoco- 
ccus among the genera of scale insects and briefly discussed their status.

B e a r s l e y  (1968) mentioned Acreagris crenata K o c h  et B e r e n d t  (sensu 
F e r r i s  1941) in connection with the description of male Matsncoccus bisetosus 
M o r r is o n ,  a recent species, and discussion on the phvlogenic position of Matsu- 
coccus. Later (.1969) he established a new genus and species — Electrococcus 
canadensis — for a fossil male from Canada am ber (Cedar Lake, Manitoba) 
which is supposed to be of the Upper Cretaceous age.

M i l l e r  and I v o s z t a r a b  (1979) recapitulated briefly the information on 
fossil scale insects and presented the opinion of E v a n s  (1963) and S z e l ę g i e -  
w ic z  (.1971) on Tlieliardoella theJcardoensis (Lower Permian) and Permaphidaspis 
sojanensis (Upper Permian) supposed to be the oldest known scale insects, 
b u t w ithout mention of the Baltic am ber inclusions.

The sparse data on the fossil scale insects have further been mentioned 
and repeated in textbooks of entomology and paleontology, and in connection 
with discussion on phylogeny of Coccinea, however w ithout any new contribution.

III. MATERIAL AND METHODS

The Baltic am ber scale insect collections

The oldest (half of the ninetheenth century) collections of the Baltic amber 
scale insect inclusions were those of B e r e n d t  (Koenigsberg, Kaliningrad) 
and M e n g e  (Gdansk). The former contained a t least 17 pieces, bu t only 5 have 
been mentioned in the original papers; 12 pieces are now preserved in the musea 
of Berlin and S tu ttgart ; however, type specimens are not among them. M e n g e ’S 
collection consisted of 24 pieces (M e n g e  1856); it is unknown where (if) this 
m aterial may exist.

The Staatliches Museum fur K aturkunde, S tu ttgart, loc. Ludwigs burg 
contains 11 inclusions, all from the Koenigsberg Collection. Six pieces are pol­
ished to thin plates and embedded in Canada balsam. The remaining ones are 
excellently polished bu t unmounted (Tab. I).

The In s titu t fur Palaontologie und Museum a t the Hum boldt University, 
Berlin, preserves 9 scale insect inclusions: 1 of B e r e n d t ,  1 of S im o n  and 7 of 
K t j e n o w  collections. All are very well polished and, except the piece of B e r e n d t ,  
embedded in Canada balsam.

In  the British Museum, K atural History, London, only one large piece 
m ounted in Canada balsam is preserved. According to the label, it has been col­
lected on Samland.
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T a b le  I. B a lt ic  am ber sca le  in se c t  in c lu s io n s  a v a ila b le  fo r  th e  p r e se n t s tu d y
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a three specimes apterous, 13 these first stage larvae are embedded together with a fem ale, c amber pieces have been con­
sidered, in some of them  several larvae are present, d one piece contains 13 larvae, e apterous, f one specimen apterous
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In  the Paleontological In s titu te  of the Academy of Sciences, Moscow, 9 
amber inclusions are preserved. The pieces, except one, were unpolished when 
received for study, and 3 specimens (adult males) were greatly damaged because 
the pieces had been broken across the inclusions.

Two polished pieces have been found in the Museum of E arth  (Muzeum 
Ziemi), Warsaw.

The largest m aterial (85 polished pieces) for the present study has been 
provided by the Copenhagen Amber Collection, arranged a t the Zoological 
Museum, Copenhagen, which also preserves am ber inclusions owned by the 
Mineral Museum. This young collection, founded in the fifties, has grown very 
rapidly. In  1962 L a r s s o n  mentioned 190 pieces with Homoptera inclusions; 
in 1965 the collection contained 212 homopteran pieces including 42 of scale 
insects, and in 1978 L a r s s o n  recorded 439 Homoptera, among them 111 Coccinea. 
For further information concerning this collection see H e i e  (1967) and L a r s s o n  
(1978).

Twenty one Baltic amber pieces of scale insect inclusions are preserved 
in the Museum of Comparative Zoology a t the H arvard University. This col­
lection has not been included to the present study.

Scale insect inclusions

The scale insect inclusions originated in the same way as those of other 
arthropods and underwent the same preservation and damage processes during 
embedding and petrification, bu t there seem to be some particular, or more often 
occurring, features and phenomena affecting amber fossils of this insect group.

The small weight and relatively large surface of winged males cause 
th a t they do not sink a t once in the resin, bu t remain on the surface, with p a rt 
of the body (usually the dorsal one) exposed to the air. Owing to the movement 
of the insect or some other reasons the surface of the resin hardens into numerous 
subcircular ripples and is further polluted with some substances of the insect 
and  foreign particles until a new layer of resin entirely covers the specimen. 
The great m ajority of winged males are preserved in this condition and body 
parts  situated directly within the ripples and lines are practically unavailable 
for examination.

Concerning the relation between body and resin, three conditions are possi­
ble. The resin may adhere immediately to the cuticle w ithout entering the insect 
body (this condition offers the best results of study), or may be isolated by a thin 
layer of a ir; the body surface glitters then silverish, and the setae, enclosed within 
air-sheaths are distinct and look much thicker than  they are in fact. Sometimes 
the air layer is thick and surrounds the appendages together with the setae 
in one strong sheath, making the examination of details impossible. Barely the 
resin impregnates the body and then respective parts (particularly wings and
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setae) become more or less hyaline. This may bring to light some fu rther details, 
bu t may also obscure many cuticular structures. Similar effects may secondarily 
occur 'when paraffin or other oil penetrates the insect body through fissures 
within the amber (see further remarks in “M ethods”).

The body is mostly significantly shrivelled and constricted, thus deformed 
in the resin. On the other hand, specimens not shrivelled are to a lesser or greater 
degree surrounded with milky (containing minute bubbles) resin. Sometimes 
the specimens seem to be swollen or filled with air, presumably for putrefaction 
processes which occurred before petrification.

As a rule, each of the am ber pieces contains only one scale insect specimen, 
sometimes accompanied by other insects or mites. However, occasionally more 
specimens may be embedded within the same piece. Mostly they are first stage 
larvae (up to 13 specimens observed) which might have fallen to the resin with 
the ovisac. In  one instance adult female with first stage larvae has been found, 
and in another one four females with one male. Such inclusions are of great 
taxonomic value.

Material studied

A to tal of 64 inclusions classified as Matsucoccidae have been selected from 
117 available amber pieces; 54 belong to the Copenhagen Collection, 4 to the 
H um boldt University, Berlin, and 6 to the Staatliches Museum fiir N atur - 
kunde, S tu ttgart (Tab. I). All the am ber pieces were well polished and did not 
require any further treatm ent, except th a t some were removed from the Canada 
balsam in which they had been embedded (pieces from Berlin and S tu ttgart), 
when photographed and examined.

Some of the materials, when received for study, were not labelled (e. g. 
from the collection of Moscow) on some others the date when arrived in the 
collection, the finding locality and name of the collector are given (Copenhagen 
Collection); some inclusions have several numbers and marks of various origin. 
For this reason it seemed reasonable to give each of the examined pieces its 
own number preceded by the abbreviation “Cocc” (Coccinea) independent of to 
which collection it belongs, and m ark the specimens originally closed within 
the same piece (even when later separated) with “a ”, “b ”, “c ” etc. This proce­
dure will made it possible to find easily the material again. Furtherm ore, it is 
hoped th a t this way, if consequently followed, a basis will be formed for a world 
catalogue of fossil scale insects. W ith the above number, followed then by the 
abbreviation of the depository and other collection and catalogue data starts 
the description of each inclusion. Similar method has been adopted to  the amber 
aphids of the Copenhagen Collection ( H e i e  1967) with the difference th a t not 
amber pieces, bu t specimens have been numbered separately, and th a t, in 
J u  r  , . /  h  ! . .  : . )  ! ; v k  . o . -  m .  l u  : '• i ;■ : - v  , ; s  .
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case of the scale insects, the pieces were numbered incidentally, or according 
to dates (Copenhagen Collection) irrespective of to which species they have 
then been assigned.

Methods

The inclusions have been examined with an ordinary Zeiss microscope 
a t magnification 60 x to 300 x . Changeable transparent and direct lights have 
been applied, mostly both simultaneously. Sometimes the pieces have been 
lowered in mineral oil or covered with oil and coverglass to get a plane surface. 
The exam ination of amber pieces lowered in liquid paraffin or equivalent sub­
stances is a practice adopted by many students (applied to aphid inclusions 
by H e i e  1967). The suitable refraction of the oils makes the examination of 
pieces with curved or rough surfaces much more succesful. However, in one 
or two instances the oil penetrated through fissures the amber piece and impreg­
nated the inclusion, and eventually some cuticular structures dissapeared irrev­
ocably. Thus students are warned of this method in some cases.

Measurements have been made with occular-micrometer and stated in pm. 
Since the scale insects shrivel significantly in the resin, measurements of the 
body refer to given inclusions and not to living specimens; usually they have 
been om itted for giving no reliable information. I t  has been tried  to place the 
measured appendages, or their parts  in a position paraded to the microscopic 
table; oblique objects have not been measured. B ut the dimensions of semi- 
parallel details are also affected with a fault, e.g. the same wing measured from 
dorsum and venter appeared to have different dimensions. I t  happens for the 
amber itself acts as a lens. Thus the error of the measurements m ust be evaluated 
as about 10%, and sometimes perhaps more.

For almost all drawings a prism occular has been employed. The few free­
hand drawings are indicated in the explanations of figures. Specimens, or the 
same details of various specimens, although assigned to the same species, have 
been drawn because all they form a basis for an imagination of the living insects. 
I t  has not been tried to draw reconstructions because the specimens seemed 
to be much deformed and particularly, because the species as understood in 
the present study, are artificial units.

Respective figures are all drawn in the same scale, except th a t females 
of Matsucoccus larssovii, being much smaller than  other species, have been drawn 
in a somewhat larger scale. Body parts obscured by milky resin are marked 
with sparse dots; dense dots indicate sclerotized parts  of cuticle (technique 
adopted in scale insects) or simply the convexity of various body parts.

The terminology, abbreviations (see list below) as well as description scheme 
of adult male is greatly adopted from B e a r d s l e y  (1968).
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Tabic II. Structures and features accessible
Head numerals

Structures and features Matsucoccus arssoni Matsucoccus

15a 37 56 60 67 70 71 100 4 13 18 19 28 29 32 33 36

Head -  
at least from one side + + + + + +

Antenna — at least 
length of flagellar segments + + + 4 - + + + + + -j_ 4 . + + + +

Setae on pedicel +
Setae on 1st flagellar 

segment 4 - + + + + + + -f + + +

Mesothorax from dorsum X + X +

venter

side + + 4 _

Wing — at least length + + + + + 1 + + + + + + + + + +

sensilla and/or sclerites +

Hamulolialtere — setae + + + + + + + _L + + + +

Legs — at least one tibia + + + _|_ 4“ + + + + + + + + +

Anterior and posterior 
tibia and femur + + + +

Abdomen — at least 
seminatural shape + q . + + +

Penial sheath from dorsum + +
venter 4" +

side + + +

Length of wing, antenna 
and tibia + + _l_ + + + + + + 4 . + + +

As above and number of 
hamuli + -f + + + + 4- + + + +

The information on included species is displaced in the following order:
— the basic, mainly quantitative information, obtained from all or numerous 

specimens is presented in Tables I I I  and IV ;
— brief descriptions and diagnoses of genus and species based on characteris­

tics which have been stated in a t least some of the examined specimens are 
given in Chapter VII. Features occurring in recent species, and certainly in the 
fossil ones, bu t not found in any of the studied inclusions, have been omitted 
from these descriptions;

— comprehensive description and discussion of taxonomic characteristics 
of the group are presented in Chapter VI.
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for study in alate male 
refer to inclusions

pinnatus Malsucoccus electrinus Matsucoccus sp. no 0/ 0/ /o /o

38 52 55 6G 68 69 82 85 98 99 5 21 27 31 39 47 58 65 72 97 23 30 46 59 61

+ + *r + + + + + + + + + + + + 21 50

+ + + + + + + + + + + + + + + + + + 35 85

+ + + + + + + + 9 22

+ + + + + + + + + + + + + + 25 60

+ + + + + 9 22

+ + + 3 7

+ + + + + 8 20

+ + -t. + + + + + + + + + + + + + + + 34 82

+ + 3 7

+ + + + + + + + + + + + + + + 27 65

+ + -i. + + + + + + + + + + + + + _|_ _L. + + + + 37 89

+ + + + + + + + + + + + + + 19 46

+ + + _L + + + + + + 15 36

+ + 4 10

+ + 4 10

+ + + + + + + + + + 13 31

+ + i + + + + + + + + + + 27 65

+ 4~ + + + + + + 20 48

Abbreviations

ABBREVIATIONS OF DEPOSITORY NAMES

BM NH — British Museum, Natural History, London
MMC — Mineral Museum, Copenhagen
MZW — Muzeum Ziemi, Warsaw
PIM — Paleontological Institute, Moscow
PM HU — Institut fiir Palaontologie und Museum der Humboldt Universitat, Berlin
SMNS — Staatliches Museum fiir Naturkunde, Stuttgart loc. Ludwigsburg
ZMC — Zoological Museum, Copenhagen
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T a b le  I I I .  Q u a n tita t iv e  c h a r a c te rs

setae
body head eye antenna length of flagellar segments on wing

first

Cocc 1 w w 0 total I II III IV V VI VII V III no 1 w

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

4 370 130 1200 130 150 160 140 150 140 140 130 16 1560 670
13 300 130 1150 170 140 120 120 140 140 130 130 8 1680 650
18 1200 150 1650 2040 890
19 120 1300 170 160 170 170 180 150 120 115 1650 550
28 1300 370 330 130 1300 180 150 150 160 140 150 140 130 10 1880 770
29 1470 240 220 200 190 180 140 130 130 15 2040
32 300 120 1500 210 170 180 180 180 170 160 140 17 1820 770
33 1300 450 370 150 1500 200 200 200 200 180 180 180 160 1850 770
36 150 1470 180 170 180 180 180 180 170 160 15 2000 790
38 1400 370 150 1500 220 180 180 190 200 180 170 180 19 1680 720
52 1170 430 310 130 1500 220 190 200 200 190 170 160 150 12 1680 700
55 360 150 1300 180 180 170 180 160 150 150 150 10 1920 860
66 130 1300 150 180 150 150 150 150 140 140 9-11 1680
68 1125 150 1420 190 180 160 170 170 170 140 140 1680 720
69 1270 1650 220 230 210 220 180 160 160 140 2040 820
82 1170 300 150 1300 1800 720
85 1200 330 290 150 1300 190 160 170 150 140 150 21 1820 770
98 1500 2040 790
99 1050 1150 140 140 120 140 140 120 120 110 1630 650

min 1050 330 290 120 1150 130 8 1560 550
max 1400 450 370 150 1650 240 21 2040 890

15a 280 150 970 160 120 120 120 110 100 80 90 8-10 1420 600
37 150 980 130 120 120 120 120 120 90 90 1150 530
56 980 300 120 1050 130 130 120 130 130 110 110 110 11 1440 610
60 110 900 150 120 120 120 120 9 1400 550
67 370 130 950 170 140 130 120 120 110 100 100 23 1320 600
70 970 300 120 900 110 100 90 10 1130 470
71 1200 330 340 120 950 150 140 100 90 1300 600

100 1000 120 900 16-18 1400 550
min 970 280 110 900 110 8 1130 470
max 1200 370 150 1050 170 23 1440 610

5 1350 370 390 150 1870 270 250 230 250 250 260 190 170 16
21 340 160 1700 260 230 240 240 230 210 200 170 18 1990
27 160 1600 2040 840
31 400 160 1900 260 240 250 250 230 220 190 160 2150 960
39 370 150 1870 270 270 270 240 14 2600 1130
47 1500 390 180 1800 250 230 230 240 240 220 170 190 15

oo

1030
58 370 150 1870 250 200 200 230 220 210 190 200 14 1000
65 400 160 1870 260 260 260 260 2100 930
72 1450 160 1650 240 230 220 230 200 180 160 140 13 2300 1080
97 1650 400 400 190 1810 270 240 240 220 220 220 200 210 10 2090 960

min 1350 370 340 150 1600 240 10 1990 840
max 1650 400 400 190 1900 270 18 2600 1130

35 1050 250 330 120 _ _
54 190 100 750 — —

57 1400 300 340 130 1300 180 140 160 160 160 140 140 150 0 — —

http://rcin.org.pl



of m ale  (d im en sio n s in  |im )

lialtere ant. leg middle leg post, leg wing ant.
wing

ratios
t i3:
tii

1:
tii

ant.
tip

w'ing

1 no fe ti ta fe ti ta fe ti ta w : 1 1 :1 1:1 1:1 1:1

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

370 130 2.3 1.3 3.2 4.2
4 340 450 130 400 120 370 120 2.6 1,5 1.2 2.5 3.7

190 4 550 550 550 2.3 1.2 1.0 3.0 3.7
3 300 450 120 360 100 390 100 2.8 1.2 1.1 2.9 3.4

220 ?4 390 540 150 570 150 450 150 2.4 1.4 1.0 2.4 3.6
340 450 1.4 3.3 4.3

190 4 450 130 450 150 2.4 1.2 1.0 3.3 4.0
190 !4 370 490 490 150 2.5 1.2 1.0 3.1 3.7
180 5 520 450 2.5 1.4 1.1 2.8 3.8
160 4-5 370 550 150 280 450 130 2.3 1.1 1.2 2.7 3.0
130 4-5 360 450 120 370 120 300 450 120 2.4 1.1 1.2 3.3 3.7
130 !4 340 450 120 330 390 110 340 390 110 2.2 1.5 1.1 2.9 4.3
150 ?3 300 450 120 380 120 1.2 1.2 2.9 3.6

4 310 450 130 360 300 390 120 2.3 1.2 1.1 3.1 3.7
« 550 160 330 450 360 510 2.4 1.2 1.1 3.0 3.7

150 4 300 430 130 340 120 390 110 2.5 1.4 1.1 3.0 4.2
300 490 130 300 380 130 400 2.4 1.4 1.2 2.6 3.7

210 4 510 130 450 120 510 2.6 1.4 1.0 2.9 4.0
270 370 330 2.5 1.4 1.1 3.1 4.4

130 3 270 370 120 300 340 100 280 330 100 2.2 1.1 1.0 2.5 3.0
220 5 390 550 160 330 570 150 360 540 150 2.8 1.5 1.2 3.3 4.4
120 3 220 250 100 220 100 220 280 2.4 1.5 0.9 3.0 5.7
150 3 210 270 100 250 300 100 210 270 100 2.2 1.2 1.0 3.1 4.3
150 270 300 100 270 2.5 1.4 1.1 3.5 4.8
110 2-3 270 2.5 1.5

270 330 100 220 330 100 2.2 1.4 1.0 2.9 4.0
150 1 250 300 100 220 300 100 240 300 100 2.4 1.2 1.1 3.0 3.8
150 220 300 120 2.2 1.4 3.2 4.3
130 3 250 330 110 240 330 100 240 300 100 2.5 1.5 1.1 2.7 4.2
110 1 210 250 100 220 300 100 210 270 100 2.2 1.2 0.9 2.7 3.8
150 3 270 330 120 250 330 100 240 330 110 2.5 1.5 1.1 3.5 5.7
210 7 450 690 180 400 600 180 390 600 180 1.1 2.7
180 6 480 1.1
190 7 570 150 2.3 1.3 2.8 3.6

480 750 180 600 140 2.2 1.1 2.4 2.9
510 710 180 510 600 180 510 710 180 2.3 1.4 1.0 2.6 3.7

210 4 450 640 180 430 600 150 450 570 140 2.3 1.3 1.1 2.8 3.7
190 7 670 150 550 130 390 570 130 1.2 2.8

450 600 180 520 180 2.3 1.1 1.1 3.1 3.5
190 6-7 480 670 150 370 570 140 400 600 150 2.1 1.4 1.1 3.4 3.4
220 7 490 670 150 550 150 460 640 150 2.2 1.1 1.1 2.7 3.1
180 4 450 570 150 370 550 130 390 520 130 2.1 1.1 1.0 2.4 2.9
220 7 510 750 180 510 600 180 510 710 180 2.3 1.4 1.2 3.4 3.7

—

— 340 420 130 420 150 450

—
-

0.9 3.0 —
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T a b le  IV . Q u a n tita t iv e  ch a r a cte rs  o f  fe m a le  (d im en sio n s  in  fjim)

body antenna — length width leg fo ti ta
(j OCC

1 w I II III IV V VI VII VIII IX  tot. I II III VIII IX 1 w 1 w 1 w

£ 15b 720 360 30 24 30 30 30 30 30 30 30 264 36 30 24 24 18 III 72 72 48
oCO 15c 936 408 42 24 30 30 30 30 30 30 30 276 48 42 30 30 24 I 72 42
K 15d 720 384 III 72 48

15e 1032 432 72 36 30 30 30 36 36 36 36 362 84 60 42 42 30 I 120 48 100 36 66 24
11 600 288 III 132 36 90 24 72 20

17 1296 480 102 60 30 42 42 42 48 36 48 450 90 66 54 42 36 I 180 120 72
CO 22 960 648 108 54 42 42 48 48 54 48 66 510 90 72 48 42 36 I 192 60 150 35 102 24
<s 50 1056 624 I 120 96
$

•<>> 73 1200 648 102 60 42 42 42 36 42 42 48 456 90 80 60 40 36 II 180 144 90
Si
CO 74 1632 720 90 60 48 48 48 48 54 48 60 504 108 90 60 48 36 I 150 36 102 24

75 1440 770 540 I 108
©© 77 1392 720 102 54 48 42 42 42 42 42 48 462 108 102 90 54 36 II 192 120 84
S3
CO 81 1128 600 384 I 132 77
Q 94 1560 480 90 60 30 36 36 42 42 42 48 426 90 60 42 36 30 I 156 132 78

95 1248 576 114 60 42 42 42 48 48 42 48 486 90 64 50 50 42 II 192 60 168 42 90 30

il $ 14 2160 1320 120 72 48 60 60 60 60 60 60 600 90 72 48 36 30 II 180 120

si 5 20 2040 1080 600 I 240 210 120
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ABBREVIATIONS IN  TABLES AND FIGURES

a - anus per — precoxal ridge
ab — antennal bristles pdc — pedicel
aed — aedeagus p lr — pleural ridge
of — anal fold p n 2 — m esopostnotum
as — abdomial segment ptock — pocket
asc — auxiliary wing sclerite pra — prealare
ast — abdominal sternite pres — prescutum
at — abdominal tergite ps — penial sheath
ax - axillary wing sclerite p t — prothorax
ba - basalare pw p - pleural wing process
ccx - costal complex r - radius
ce - compound eye scp - scape
cs — capitate setae set — subcostal thickening
cv — cervical sclerite scu — scutum
cxa — coxa scut — scutellum
dms — dorsomedial sclerite ser — subepisternal ridge
eps — episternum sens — sensilla
f e — trochanter +  femur s/t± — stellate hairs, present or absent
hh — hamulohaltere spb — sperm bundle
I — length stap2 — m esosternal apophysis
la — labium stap3 — m etasternal apophysis
m — media vein stn2 — meso sternum
mcr — midcranial ridge stn3 — m etasternum
mem — membranous derm t — tegula
mo — mouth opening tax-z — tarsal joints
mr — marginal ridge tdc - tubular duct cluster
mt — m etathorax ti — tib ia
00 — ocellus vms — ventrom edial sclerite
ocs — ocular sclerite vp — ventral plate
ols — ommatidium-like structure w — width
p a - postalare w f - wax filam ents

IV. THE STATUS OF ACBEAGBIS CEE N A T  A  AND M ONOPIILEB US IB BEG U  L A B IS

Acreagris crenata K och e t  B e r e n d t  an d  Monoplilebus irregularis Ger m a r  
e t  B e r e n d t  h ave been  a ffilia ted  w ith  th e  Matsucoccidae. A ccording to  th e  p resent 
in v estig a tio n s  th is op inion is n o t q u ite  ju stified , th u s it  is necessary  to  d iscuss  
th e  question  once again .

Acreagris K och et B e r e n d t  in B e r e n d t  1854 (first bionominal presenta­
tion and description of species) has been established as a monotypie genus 
among the “A ptera” within the family Poduridae. However, in the paper there 
is  a footnote signed by “M ”. (supposedly M e n g e ):

“Meine Sammlung enthalt... von Acreagris 10 E xem plare...; nur will ich 
m ir noch zu bemerken erlauben, dass ich Acreagris fur nichts anderes als das 
Monophlebus Weibchen halte”. Me n g e ’s “Monophlebus” refers here to male 
am ber coccids described b y  Ger m a r  and B e r e n d t  two years later (1856), 
b u t which were known to him.
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M e n g e  repeated this opinion in his own paper on the Baltic am ber fossils 
which was published simultaneously with the monography by G e r m a r  and 
B e r e n d t  (1856). He says:

“Mit diesen thiere... (Ochyrocoris)... stehen in naher verwandschaft die 
gattung dorthesia... und monophlebus, dessen weibchen Koch unter dem namen 
acreagris als besondere apteren gattung beschrieben h a t”.

F e r r i s  (1941) redescribed briefly the forgotten scale insects, on the basis 
of am ber pieces preserved a t the H arvard University, illustrated some morpho­
logical details and presented the following suggestions:

1. Acreagris crenata $ K o c h  et B e r e n d t  1854 is a senior synonym of 
Monophlebus pinnatus <$ G e r m a r  et B e r e n d t  1856,

2. Monophlebus irregularis $  Germ ar  e t  B e r e n d t  1856 is a ju n ior  sy n o n y m  
o f Monophlebus pinnatus $  Germ ar  e t  B e r e d t  1856 (page p r ior ity ),

3. Acreagris K o c h  et B e r e n d t  1854, is a senior synonym of Matsucoccus 
C o c k e r e l l  1909,

4. Monophlebus trivenosus £  Germ ar  et B e r e n d t  1856 is not a member 
of 3Iargarodidae, bu t ra ther belongs to Pseudococcidae.

Eventually, F e r r is  formally proposed only the first conclusion which 
continues the idea by Me n g e , and has also been accepted by other coccidolo- 
gists (B e a r d sl e y  1968, M o rrison  and M o rrison  1966).

F e r r is  rejected the suggestion no 2 “because of absence of autentic speci­
mens”, and not for “four or five species... may be found upon the same pine”, 
as he wrote on the same page. Conclusion no 3 has been rejected because “Matsu­
coccus is now a well-known genus...” and “the name should, if at all possible, be 
preserved”, and because “ ... there are still various features of Acreagris crenata 
which are not know n”.

However, there is also no reliable basis for conclusion no 1. In  fact, the 
general appearance of K och’s drawing may certainly fit for specimens examined 
by F e r r is  and identified with Matsucoccus; this is also my personal impression. 
Further, the fact th a t the definite majority of known fossil females are similar to 
Acreagris crenata may justify F e r r is ’ opinion, bu t the original description 
mentions no one matsucoccid feature, neither they can be found on the drawing. 
Prcpupa and adult female have a two-joined tarsus and are devoid of mouth- 
parts, while the tarsus in Acreagris crenata (figure) is one-joined, and the absence 
of m outh-parts is not mentioned in the description.

As mentioned above, F e r u is  followed the opinion of M e n g e  th a t Acrea­
gris crenata is a female of “Monophlebus” (Matsucoccus according to F e r r is ), 
bu t M e n g e  (1856) says:

“Yon monophlebus pinnatus Germ, hat meine sammlung zwei gefliiglte 
thiere, von m. irregularis 1 st; auserdem... 16 ungefliigelte weibchen, deren 
zugehdrigheit schwer anzugeben ist. An zwei exemplaren der letzteren (acreagris 
K o c ii)  is der saugrussel deutlich, und daher nicli zu bezweifeln, das sie h ier  
ihre richtige stellung haben. In  einem stiick befinden sich drei exemplare, ein 
beweis ihres geseltigen lebens”.
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I t  is clear from this citate th a t M e n g e ’s problem was not the question 
whether the wingless females were Acreagris, bu t whether these insects, described 
two years earlier in the “A ptera” may correctly be placed within the scale 
insects. M e n g e  believed th a t they all had beak-like m outhparts, although not 
always visible in the fossil specimens. Furtherm ore, he treated  them (females), 
a t least the specimens provided with m outhparts, as belonging to the “species” 
in question (i. e. Acreagris crenata). “Species” is taken within quotation-m ark 
because Me n g e  distinguishes quite well species within “Monophlebus” (each of 
the three mentioned species is a member of a different family according to the 
present investigations), and on the other hand considers Acreagris crenata as 
females of Monophlebus without indicating any species.

Among fossils examined during the present course there were specimens 
externally quite similar to Acreagris, bu t provided with m outhparts and with 
a one-joined tarsus, thus definitely not related with Matsucoccus. Therefore, 
it seems to be reasonable to consider Acreagris crenata as nomen dubium until 
the type specimen will be recovered, and refer Monophlebus pinnatus, as well as 
specimens (2 and 3) described by F e e r is  (1941) to the recent genus Matsucoccus.

I t  is ev id en t from  th is  d iscussion  th a t  M e n g e  d id n o t recogn ize w ith in  
th e  larv iform  fem ales m em bers of d ifferen t species or groups, th u s h is op in ion  
th a t  Acreagris are fem ales of Monophlebus is d evo id  of a n y  va lu e .

As mentioned above, F e r r is  considered Monophlebus pinnatus as a male 
of Acreagris crenata, while M. irregularis as a junior synonym of i t .  pinnatus 
and all as members of the genus Matsucoccus, bu t refused to propose a formal 
conclusion because of lack of autcntic material. However, there are several 
characteristics in the original description of M. irregularis which indicate tha t 
th is species does not belong to Matsucoccus. The antennae have 18 joints “in 
der Mitte kugelartig aufgetrieben”, which simply means th a t there are supposedly 
„10 joints, but the flagellar joints being distinctly binodose (scape, pedicel + 2  x 8), 
a  feature never met in Matsucoccus. The original description mentions “Anhange 
oder Raife... auf den Ecken des Aftersegm ents” which correspond with the 
“Fleisehwarzen... bei anderen lebenden A rten”. These structures are certainly 
abdom inal lobes or “fleshy tassels” occurring in Monophlebidae,but not in Matsu­
coccidae. The structure of the wing with the very regular fine foldcs is unique 
in Matsucoccus, while in M. irregularis these folds are irregular in the middle 
of the wing. At last, Germ ar  and B e r e n d t  emphasized th a t the structure of 
the  wing in M. irregularis resembled th a t of M. trivenosus (considered by F e r r is  
to  be a pseudococcid) and not M. pinnatus, as we might expect, if F e r r is ’ 
conception would be right.

The discussion may be concluded as follows:
1. Monophlebus pinnatus A Germ ar  et B e r e n d t  is a matsucoccid and will 

be dealed with on the following pages,
2. Monophlebus trivenosus Germ ar  et B e r e n d t  may be a pseudococcid as 

suggested by F e r r is  (and earlier by Cockerell  1909a) while M. irregularis
Ger m a r  e t  B e r e n d t  a m on ophleb id ,
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3. Acreagris crenata $ K och e t  B e r e n d t  m a y  be a m a tsu co cc id , b u t n on e o f  
th e  listed  characters nor th e  figu re  in d ica te  th a t  it  a c tu a lly  b elon gs to  th is  
group; th u s it  is n o t in clu d ed  in  th e  p resen t paper.

Y. HOST AND LIFE HISTORY OF THE FOSSIL MATSTJCOCCTJS

The present day 3fatsucoccus lives exclusively on Pinus and most species 
feed on trunk  and larger branches. The first stage crawlers wander about under 
the bark  scales; here they grow and moult into the second apodous stage. From  
the female second stage, called preadult or interm ediate female, emerge m ature, 
mobile, bu t unfeeding specimens, while the male second larva moults into the 
th ird  stage (prepupa) which is also mobile and resembles morphologically the 
adult female. The pupa (male forth stage) and adult male (fift stage) correspond 
with those of other scale insects. After m ating (some species are considered 
to be parthenogenetic) females lay eggs within loose ovisacs. The dates of 
hatching, oviposition, duration of diapause and other phenological data vary  
from species to species, even when occupying the same area or the same tree. 
There may also be one or more generation per year.

Although serious investigations have been carried out on the life history 
and ecology of Matsucoccus for damages which it causes to the forests, there 
are many obscure points of the development, reproduction and behaviour of 
this coccid, and the records contain contradictory and misleading information.

From the point of view of the present investigations it is im portant to 
note th a t Matsucoccus is confined to the genus Pinus. Botanists believe th a t 
the Baltic amber originated from resin produced mainly or exclusively by a 
pine — Pinus (or Pinites) succinifera. However, various investigations 011 chemi­
cal and physical features of amber indicate th a t it could be produced by various 
trees, perhaps mainly angiospermous, bu t th a t the mother plant of the Baltic 
am ber cannot be closely related with any of the recent Pinaceae, since the com­
pounds and characteristics of amber are quite well distinct from resin produced 
by the present day pines ( L a r s s o n  1978).

As far as the scale insects are concerned, the present findings do not concur 
with the above presented opinion, bu t strongly favour the view of the orthodox 
paleobotany: about 55% of the currently known Baltic amber inclusions belong 
to Matsucoccidae, while as many as 77%, when adult females are compared; 
not considering other groups which also may infest the pines (Tab. I).

The assumption th a t Pinus was the actual mother tree of the Baltic am ber 
is further supported by the larva — female — male proportion. Among the 
examined material there were 2 first stage larvae, 17 adult females and 15 males 
of Matsucoccidae, while 29 pieces with first or young stage larvae, 5 adult females 
and 19 males of all other groups. I t  means th a t in the matsucoccids the first 
stage larvae (passive disperssion) and adult males (active movement) constitute 
about 73% while in the others about 90% of the inclusions.
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Similar conditions have been observed in the Baltic amber aphids. H e i e  
(1967) examined 138 specimens in 39 species, bu t as many as 53 (about 38%) 
were representatives of Germaraphis dryoides (G e r m a r  et B e r e n d t ) .  The situa­
tion in this case is somewhat complicated by the fact th a t G. dryoides is known 
only from fossils and its relationships are not quite evident, thus H e i e  conclud­
ed: “If dryoides is related to Phloemysus, Populus is a conceivable host; if it 
is related to Stegophylla, Quercus is a probable host, and if it is related to Min- 
dam s , Coniferae are probable hosts”.

H e i e  discusses further the peculiar deformations of parenchyma often 
occurring in amber. According to some authors GermarapJiis should be respon­
sible for their origin, bu t H e i e  does not concur with this assumption: “The 
tissue in question rarely occurs in the early springwood, more frequently between 
the spring and the summer-wood or in the summer-wocd. Neither C o n w e n t z  
nor others have found dryoides or other aphids on such branches, however, 
and no proof of the connection suggested is available”. B ut these deformations 
fit very well with those caused by a t least some recent species of Matsucoccus 
which represent serious forest pests ( M c K e n z ie  1943, S ie w n ia k  1969, and 
others).

The am ber tree is eventually classified within the genus Pinus, as P. suc- 
cinifera C o n v e n t z  1890, but no closer relationship of this pine to any of the now- 
living species could be found. Summarizing the dendrological studies of S c h u ­
b e r t ,  L a r s s o n  (1978) stated : “ ... he too was unable to find any recent Pinus 
which could reasonably be considered a descendant of the amber tree”.

I t  seems to be very likely from the above discussion th a t the speeiation 
and radiation of Pinus and Matsucoccus have followed simultaneously and 
analogically, and th a t studying the taxonomy and evolution of Matsucoccus, 
we wall have the same troubles as in the case of Pinus.

A nother im portant question is the way and circumstances of the origin 
of the matsucoccids inclusions. All the mobile stages (adult male and female, 
male th ird  stage, and first stage crawdc-rs) could have fallen into the resin like 
other active arthropods, bu t since living on the tree which exudates resin, one 
could expect th a t the insects should also be overflow n with the resin in situ. In  
this case feedingfirst stage and second stage larvae as wrcll as pupae and egg-lay­
ing females with ovisacs should occur in the amber, but this has net been stated, 
except th a t in one or twro instances there were small bubbles near the female 
bodies which could originate from air of the ovisac. The lack of immobile stages 
and dead females with eggs may be explained by the supposed habitat of the 
insects (they might have lived on small twigs), or simply by the circumstance 
th a t  they  have not been recognized as scale insects (or insects at all) during 
the prelim inary selection of am ber inclusions. This particularly concerns the 
globular apodous second stage exuvia which remain in enormuos numbers 
under bark  scales through years, bu t which remind rahter egg-shells of some 
athropods, or products of a p lan t origin.
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I t is characteristic of Matsucoccidae and some related groups th a t the 
integum ent of the adult females seems to be “too large” in comparison with 
the body content, thus they are worm-like. This effect is fu rther marked by 
the membraneous cuticle. In  result, the females may significantly shrivel and 
contract even when alive, and in the amber most of the specimens look like 
females after oviposition. On the other hand, some specimens (more often the 
males than  females) might have dried out before being covered with next layers 
of resin, or had fallen to the resin being dead. However, some of them  are not 
shrivelled, and in these instances the body is all in milky resin, caused surely 
by w ater or gas from the insect.

The males live only a short time. According to B e a r d s l e y  (1968) Matsu- 
coccus bisetosus males died the same day when emerged from the puparia in 
laboratory conditions. When stressed, they very easily ejaculate sperm. This 
certainly occurs often, bu t have rarely been observed. In  the am ber about half 
of the specimens have been found with the sperm ejaculated into the resin. 
I t  seem be quite obvious th a t the males had fallen into the resin when looking 
for the females.

There is a close morphological similarity between adult female and male 
th ird  stage (prepupa). Practically, the size of the body and appendages are the 
only criteria which allow the recognition of these forms in am ber pieces, but 
there are certainly species adult females of which are as small as are large the 
male th ird  stage of other ones. Among the examined material there were one 
alate male and four specimens which could be regarded as adult females or 
male th ird  stage in one piece of amber (later dissected into five pieces). These 
specimens were definitely smaller than  others, considered to be adult females, 
thus initially they have been determined as male th ird  stage. However, further 
studies 011 adult males revealed th a t their size may vary within 100%, and the 
male embedded together with the specimens in question was actually 
one of the smallest; thus eventually they have been identified as adult 
females, the more so th a t it seemed reasonable to expect the male associated 
with adult females rather than  with the prepupae (pupae have not been 
found).

Another, and perhaps the most difficult problem in studies on fossil coccids 
arises from the extreme sexual dimorphism of these insects. I t  is not possible 
to identify the males and females as one species on the basis of the same external 
criteria. For various, mainly practical reasons, the females are easier to be 
studied, and the taxonomy of lower taxa is based exclusively on adult females. 
In  the case of fossil material preserved in amber the situations is quite reverse — 
males dominate among the inclusions and provide more inform ation for taxo­
nomic studies. Thus, the taxonomy of fossil Matsucoccus has been based on 
adult males, while the females have been “ascribed” to the males. I t  is not quite 
sure now whether this procedure may be applied to all am ber material. Another 
solution is to establish separate species for males and females, or wait for an
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incident th a t male and female will be found in the same amber piece which has 
actually once happened (see above).

Beside sexual dimorphism, polymorphism of males may occur in some 
recent species. The differences between various forms concern mainly the wing 
apparatus, i. e., the wings (and consequently the structure of mesothorax, 
sense organs etc.) may be reduced to various degree, from full winged to apterous 
and larval forms; however, in some species, may be it is the rule, only one form 
is known. Among the Orthezioidea ( =  Margarodidae s. 1. including Ortheziidae 
and Phenacoleaclmdae) very few species are known in which the male is larvi- 
form, b u t in these cases it has simple eyes or ocelli only.

W ithin the am ber inclusions several males have been found which are 
assumed to be matsucoccids, bu t which are devoid of wings, while having com­
pound eyes. Apterous males have not been met among the recent Matsucoccidae.

F urther difficulties in studies on fossil matsucoccids arise from the fact 
th a t a t least some species are considered to be parthenogenetic ( B o r a t y ń s k i ,  
1952). If  among the fossil material are parthenogenetic species, then any a t­
tem pts of combining females with males are devoid if sense.

Inform ation on the tim e (season) may be provided by the coincident 
occurrence of other fossils in amber pieces with matsucoccids inclusions. Among 
them  the so called stellate hairs play the most im portant role. These structures, 
being products of some trees, mainly the oaks, occur in enormous numbers in 
the spring, so th a t they may be found even in small amber pieces. Their presence 
(or absence) in given am ber pieces could be then an additional argum ent for 
the relation of specimens, since species differ, among others, by their seasonal 
histories. However, in species with more than one generation per year, the genera­
tions may also differ morphologically. As shown recently by B e n - I ) o v  (1981), Mat- 
sucoccus josephi B o d e n h e im e r  et I I a r p a z  females exhibited, in addition to much 
greater variability than  it has been expected, considerable differences between 
the spring and autum n generations. Thus, concerning the amber material, spe­
cimens distinct morphologically and with stellate hairs present or absent, may 
belong to the same species.

In  the examined m aterial stellate hairs have been found in about y3 of 
am ber pieces, bu t no correlation between the presence of hairs and morpholo­
gical characters has been stated, thus eventually individuals accompanied with 
stellate hairs have been classified within all species recognized among the am ber 
inclusions.

VI. ANALYSIS OF TAXONOMIC CHARACTERISTICS

The main purpose of the present discussion is to answer the question how 
m any species represent the Baltic am ber inclusions recognized as Matsucoccidae. 
L ittle  help can be expected from the knowlegde of the recent species because (a)
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the  characteristics and diagnoses of female are based on structures which can be 
studied on amber inclusions only to some extend, or not a t all; (b) the over tw enty 
species numbering Matsucoccus is very little known — there is no key, nor 
revision covering the whole group; (c) the male is described in three or four 
species, bu t even the most detailed study of M. bisetosus M o r r i s o n  by B e a r d ­
s l e y  (1968) lacks information the knowledge of which appeared im portant in 
the analysis of the fossil m aterial; (d) the variability of adult males has not 
been studied in any species — the monographs by G iia u r i  (1962), G i l io m e e
(1967) and A f i f i  (1968) are based on an analysis of about 10, certainly brother, 
specimens of each species, and like in the female, numerous characters cannot 
be examined in  the fossil material.

I t  is evident to the cocidologists th a t given characters can be examined 
only in a portion of the prepared specimens; bu t the student usually knows, 
before examination, th a t the sample to be studied forms one biological unit, 
and th a t features, although not observed in th a t or another individual for various 
reasons, “certainly” exist in all of them. Furtherm ore, it is usually possible to 
prepare further specimens to get an exact answer to a given question. None of 
these conditions occur in studies on am ber material. Thus it seems reasonable 
to inform the reader which features and characteristics can be examined and 
in how many specimens (Tab. II). For instance, the length of wings and antennal 
segments could be measured in about 85% of specimens, setae on hamulohal- 
teres in 65%, sclerites of mesothorax (at least from dorsum) could be examined 
only in 22%, and several structures, as setae on head, sensilla on wing base, 
have been observed only in one or two specimens; the gland cluster could not 
been seen exactly in any alate specimen. The more so limited is the possility of 
simultaneous comparison of several characters. The length of wing, antenna 
and posterior tibia — characters available for examination in most specimens — 
could be measured only in 65% of specimens, and if the num ber of ham uli is 
added to the above combination, then the possibility of comparison becomes 
lowered to about 48%.

The description of adult male follows the scheme proposed in the classical 
monographs ( G iia u r i ,  G i l io m e e ,  A f i f i ,  I .e .), and the fossil specimens are com­
pared, as far as possible, with the recent species, particularly with Matsucoccus 
bisetosus, described by B e a r d s l e y  (1968). W ith respect to the female, such com­
parison is extremely reduced for reasons pointed out above.

Alate male

The specimens are yellowish brown to dark brown, depending on whether 
and how the resin has penetrated the body. The plumbish blue colour occurring 
in some specimens originated supposedly from pirytes, and the black or silver 
appearance depends on the air which surrounds various body parts, particu­
larly the setae.
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The specimens are 970-1650 {i.m long, 300-400 gm wide, but these numbers 
are apparently smaller than  dimensions of living individuals because of signifi­
cant shrinking of body in resin, with which not only weak, bu t also the hard 
parts, as head capsule and mesothorax are affected.

The head is transversely subtriangular, definitely shorter than  broad (280- 
400 gm wide), with antennae inserted deep between eyes; flattened dorso- 
ventrally — the eyes are larger than  height of head. The dorsomedial sclerite 
is diamond-shaped, with lateral corners extending nearly to margin of compound 
eyes. Postoccipital ridge and sclerites have not been detected. The ventrom e­
dial sclerite is triangular, with apparent preoral ridge. The mouth opening has 
been noted on one specimen. Other structures of this head region are poorly 
preserved. Both dorsomedial and ventromedial sclerites (plates) are bisected by 
a well defined, longitudinal midcranial ridge. The ocular sclerites are surrounded 
w ith a distinct ridge; anteriorly entirely occupied by compound eyes, posteriorly 
developed in the form of conical projections with simple eyes a t apices. Generally, 
the above description fits with the structure of head in recent species, except 
th a t the diameter of eyes is definitely greater than  the height of capsule in the 
fossil specimens.

Two minute setae have been found on dorsal face of head in Matsucoccus 
bisetosus ( B e a r d s l e y  1968) and M. matsumurae ( M o r r is o n  1928), while 6 
setae on ventral face of the former. In  the fossil material the setae are difficult 
to study, bu t in the few cases when they could be seen, they were quite large 
(about 35 [xm in comparison with 6-13 gm given by B e a r d s l e y )  and numerous 
(over 10, sometimes even 40-50 seemed to be present).

The compound eyes are very large (120-190 gm diameter), hemispherical, 
definitely circular in lateral view (broadly oval in M. bisetosus), composed of 
about 100 ommatidia. In  one specimen there is a spherical tubercle on one side 
of the dorsomedial plate (Fig. 11: A-5) which makes an impression of an ommati- 
dium , bu t may be also an artefact.

The antennae are filiform (900-1900 gm long), 10-segmented; in few instan­
ces 7-9 joints, and in one 11 ones have been counted. In  all cases only one an ten­
na was affected with such abnormalities. The scape is cylindrical, shorter than 
b ro a d ;it seems to be covered with numerous setae. The pedicel is broadly ovoid, 
w ith one long seta (about as long as the segment), few shorter setae and numerous 
m inute setae. Above characteristics do not correspond with those described 
in M . bisetosus, neither they can be exactly studied in any of the fossil specimens. 
The flagellar segments are cylindrical or very slightly clubshaped, except for 
the first segment which is usually definitely expanded a t apex. The apical seg­
m ent is always the shortest, constituing about % or % of the longest segm ents; 
then follows the subapical segment. In  the majority of specimens the first flagel­
lar segment is the largest one, rarely it is equal, or slightly shorter than the 
second segment. However, there is no correlation between relative lengths of 
first and second segments and the entire length of antenna or other characteris-
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tics. The width-length ratio of flagellar segments varies significantly from spec­
imen to specimen hut is not correlated with length of segments (Fig. 5; C). I t  
seems be likely th a t the shape of flagellar segments is greatly affected with 
artefacts during embedding in resin. The same can be said on antennal sensilla 
which sometimes are excelently visible, sometimes hardly recognizable.

B e a r d s l e y  (1968) recognized “slender setae”, setae “with slightly expand­
ed spatulate apices” and “thicker digitiform setae” on flagellum, of which 
the two la tter occur only on apical segment. In  males of other scale insects 
a greater diversity of sensilla has been stated (G h a t tr i  1962, G il io m e e  1967, 
A f i f i  1968). In  the fossil Matsucoccus basiconic or coeloconic sensilla could 
not be detected; it was also not possible to  distinguish between “fleshy” and 
“hair-like” setae, but the “digitiform setae” (antennal bristles) and “capitate 
setae” are quite distinct. The former occur on 4 term inal segments (not on one 
as given by B e a r d l s e y ) .  On apical segment the setae, 2 in number, are strongly 
bent to each other, forming together a closed circle; on 3 proximal segments the 
setae are straight and long (about half the length of segment), usually (always ?) 
2 in number. The number, shape and size of these setae may possibly be im portant 
in recognizing species, bu t should first be studied and applied to recent material. 
The capitate setae may occur on all flagellar segments (on apical one only, ac- 
cordings to B e a r d s l e y )  and are inserted on the very apices of segments. On 
apical segment the setae, 4-5 in number, are definitely shorter than  on the in ter­
mediate segments; on these segments the capitate setae are straight, longer 
than  ordinary setae, bu t shorter than antennal bristles; their number increases 
from .1 or 2 on first to 4 on seventh flagellar segment, bu t sometimes they may 
be absent on proximal segments. Beside the above types 2-4 short and straight 
setae have been found on all flagellar segments, except perhaps the frist one. 
They m ay be homologous with the basiconic sensilla, bu t their proper nature 
m ust be studied on recent material. The length of the “oridinary setae” varies 
between the width and double width of flagellar segments. About .10-30 setae 
may occur on each segment, but they are difficult to count. On first antennal seg­
m ent they are usually sparse, from about 8 to 23 (none in the apterous specimens). 
In  i l l .  bisetosus ( B e a r d s l e y  1968) and M. matsumurae ( M o r r is o n  1928) only 
2 and 3 setae, respectively, have been drawn on this segment. W hether these 
differences have any taxonomic value m ust be examined on larger material.

The complicated structure of thorax is very difficult to study on fossil 
m aterial because of deformations and difficulties in distinguishing between 
ridges, scletrites and membranes recognized on the basis of stained preparations. 
The brief description below should only sujłport this opinion th a t the m aterial 
a t hand is actually Matsucoccus.

The membranous prothorax is in all specimens completely shrievelled and 
constricted, so th a t the anterior legs seem to be inserted a t the ventral face of 
head. In  some specimens the strong cervical sclerite has been noted and in several 
others the tergite which looked rather like a solide, transversely subrectangu-
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lar plate, while drawn by B e a r d s l e y  (1. c .)  in the form of paired longitudinal 
patches (postergites). This plate is covered with numerous (over 20) minute 
setae with slightly knobbed apices. There is no mention of this feature in the 
paper by B e a r d s l e y .

The mesothorax is extremely strongly compressed from sides, distinctly 
deeper than  wide, with convex dorsal and ventral sclerites, as shown in all 
Matsucoccus species. The prescutum is oval, longer than  wide; scutellum of similar 
shape, is smaller than  prescutum ; the broad prealares join prescutum  and 
mesepisterna. The mesopostnotum is not clearly visible in any specimen, except 
for its anterolateral portions (postalares) viewed from side. All sclerites of the 
pleural region, with the characteristic, nearly circular, episternum are similar 
to those described in recent Matsucoccus (see B e a r d s l e y  1968 and Figs. in 
the present paper). The mesosternum is large, strongly convex and sclerotized, 
well defined by the marginal and precoxal ridges. In  one specimen the strenal 
apophysis may well be seen (Fig. 6; A-85).

The m etathorax is largely membranous thus shrievelled and deformed in 
the amber. Like on pronotum , there is a large group of minute setae with knob­
bed apices on metanotum. The setae seem to be much more abundant than  drawn 
in M. bisetosus.

The legs are comparatively well preserved in the amber, although difficult 
to be measured owing to oblique position of given parts. All segments are covered 
with characteristic reticulation. The anterior coxae are definitely longer than 
the remaining ones, and all with two groups of minute setae a t basal ridge 
(resembling supposedly the “hair p la tes” of other insects) and numerous longer 
setae on all surface, except ventral one (only 2 setae have been drawn on coxa in 
31. bisetosus, B e a r d s l e y ,  1. c.). The trochanter is constricted medially, with 2  
groups of minute setae (3-4 setae in each) which supposedly represent also hair 
plates; the x>roxim al p a rt is provided with 3-4 setae, while the apical one with 
a long seta (and several small ones ?). In  the recent species only 1 or 2 setae 
have been stated on trochanter. Campaniform sensilla have not been found in 
the fossil material. According to M o r r i s o n  (1928) 6 sensilla are present on 
trochanter in M. matsumurae.

The femur is always shorter than  tibia, with numerous, thin and small 
needle-like setae; near apex setae are somewhat longer. The tibia is slender, 
almost parallelsided, with straight, spine-like setae on ventral face and somewhat 
weaker setae on dorsal one. In  comparison with other segments, the setae on 
tib ia are inserted definitely more perpedicular to the segment surface. The an te­
rior tibia is usually longer than  the remaining ones, rarely this joint is subequal 
in all legs, and only in 3 cases the posterior tibia was the longest. However, no 
correlation could be found between the size relation of anterior and posterior 
tib ia  and other characters, e.g., the size of legs. The tarsus is relatively short, 
one-segmented, with a double row of 8-10 setae on ventral margin, and 1 seta 
on dorsal side. The ventral setae are long, weak and curved in comparison with
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the small dorsal seta. In  addition there are 2 minute, needle-like setae a t apex 
of tarsus dorsally, and another 2 ventrallv; the former may represent tarsal 
digitules. The claw is slender, slightly bent (conditions opposite to those in  M. 
matsumurae and M. bisetosus), with strong digitules the tips of which exceeding 
the apex of claw.

The wings are structures the best preserved in amber, 1130-2600 gm long, 
470-1130 gm wide. Among the margarodids (s. 1) the wing in Matsucoccus, 
and perhaps Steingelia, are narrow, w idth: length ratio being 1 : 2.1-1 : 2.8. 
Fo  correlation between this feature and the size of the wing has been stated. All 
the wing disc is folded in parallel ripples which radiate from the median vein 
a t the angle of about 60° near the centre of disc. These ripples give the wing in 
Matsucoccus a characteristic pinnate nature. The number of folds per unit of 
wing surface is almost constant (about 5.6 on each 100 gin in the center of 
disc) independent of the wing size. Although the actual veins cannot be seen 
on the fossil material, they seem be identical with those described and illustrat­
ed by B e a r d s l e y  (1968). I t  may only be added th a t w hat B e a r d s l e y  calls 
“thickenings” are only (or mainly) longitudinal folds; such thickenings viewed 
from reverse look like grooves. The scleritcs of the wing base could be seen only 
in 2 or 3 hyaline wings im pregnated with resin (or secondarily with oil); however 
it cannot be said whether they have been correctly drawn and interpreted (Fig. 
10: D). The pocket for holding the hamuli is identical with th a t described by 
B e a r d s l e a - (I.e.). In  the region of the costal complex, dorsally,there occurs a group 
of about 10 minute sensilla (Fig. 6: G) corresponding with the alar setae in the 
Pseudococcidae and Priococcidae (A eifi 1968), bu t campaniform sensilla a t about 
y3 the length of radius which occur in Pseudococcidae and other primitive groups 
have not been observed in the fossil Matsucoccus. There is no mention of both 
the sensilla in recent species in the papers by B e a r d s l e y  (1968) and M o r r i s o n  
(1928).

The halteres may well be seen in numerous specimens; they are clubshaped, 
mostly much more slender than in M. bisetosus and 31. matsumurae, with 1-7 
hamuli of usual shape (Figs. 5: E, 6: H, 10: E). The number of hamuli generally 
corresponds with the size of anterior wing. Among species studied 2 hamuli 
occur in specimen redescribed by F e r r i s  (1941) as Acreagris pinnatus from 
Baltic amber, 4 in M. bisetosus ( B e a r d s l e y  1968), about 6 in M. matsumurae 
( M o r r is o n  1928) and 7-8 in M. secretus ( B e a r d s l e y  1. c.).

Little can be said on the membraneous and shrievelled abdomen, except 
th a t in several specimens numerous minute setae of the same shape as on thorax 
been observed on 1-7 abdominal tergites (Fig. 11). The occurence of similar 
setae on sternites is not quite evident, although here and there small setae have 
been noted. The 7th segment bears the pore cluster plate characteristic of Matsu­
coccus. The tubular glands protrude above the plate surface as in recent species 
(Figs. 5: D, 8: G), similar is also the shape and size of the tube (observed in 
one specimen impregnated with resin). Besoluting from the num ber of waxy 
treeds, 8-12 ducts occur in the am ber species, i. e. definitely smaller than  in
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the recent species. The 8th segment is normal, little shrievelled, with few minute 
setae on dorsum and venter.

The penial sheath is often well preserved and available for examination 
from various sides, but difficult to be measured because of oblique positions. 
Thus sometimes it lookes long and slender, sometimes short and broad. The 
large, strongly sclerotized, almost ringshaped 9th sternite forms the basis of 
the sheath. Its  dorsal ends articulate with the longitudinal ridges which are 
hardly, or not a t all separable from the margins of the 9th tergite. The la tter 
bears the oval anus a t about half its length and posteriorly tappers to a moder­
ately sharp tip. Laterally the sheath is formed of membraneous bulges and ventral- 
ly occur the basal rods which articulate the aedeagus Avith the 9th sternite. 
The bulges bear several setae; m inute setae, supposedly basiconic sensilla also 
occur on apex of the penial sheath (Figs. 8: D, 11: D); these sensilla have not 
been mentioned by B e a r d s l e y  (1968). Generally, the sheath seems to be more 
slender, particularly in the p art posterior to anus, than in M. bisetosus. The 
aedeagus is strong, almost parallelsided, curved.

Apterous male

Wingles males may occur althogether with brachypterous and alate forms 
within the same species, bu t may also represent the only form of adult male 
in various groups. The main differences between winged and wingless males, 
beside the absence of the wings, occur in the structure of mesothorax, bu t 
several other body parts may be affected with the consequences of the wing 
reduction.

Among the few apterous males of the Baltic amber, three specimens defini­
tely belong to the Matsucoccidae. I t  is dem onstrated by the structure of head, 
antennae, legs, penial sheath and pore cluster plate. However, these specimens 
are characterized by a feature unique in the scale insects — being apterous, 
they have compound eyes of the same type as the alate specimens; as it is known, 
the margarodid (s. 1.) wingless males have a pair of ocelli like the females and 
larvae (Stomacoccus) or simple eyes (isolated ommatidia) arranged in groups 
or circle (PhenacoleacMa australis).

Another somewhat peculiar feature is the presence of a well developed 
pore cluster plate (in apterous males these organs are greatly reduced).

Adult female

The specimens considered to be adult females offer very few characteristics 
for infrageneric taxonomic studies. Practically only the size of legs as well as 
size and shape of antennal segments may be used to separate species, although 
the  different shapes of the antennal joints may as well be interpreted as artefacts.
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In  one instance some adult females have been found with an alate male in 
the same amber piece, thus it may be supposed th a t both belong to the  same 
species, the other have been arbitrally assigned to the remaining species (see 
also discussion on life history and conclusions below).

F irst stage crawler

The available Baltic amber m aterial contains two first stage larvae 
(crawlers) which definitely belong to Matsucoccus. I t  is evident from the shape 
of the body and legs, and particularly from the shape of the antennal seg­
ments and their sensilla which are almost identical with those described in 
M. matsumurae ( M o r r is o n  1928). The specimens have been assigned to  th e  
fossil M. pinnatus.

Summary and conclusions

1. There is no doubt th a t the 64 specimens dealt w ith in the present 
paper, including first instar larvae, adult females, alate and apterous males, 
are scale insects most closely related or identical with the recent Matsucoccus,

2. I t  is now not possible, and supposedly will never be possible, to include 
the fossil and recent forms of Matsucoccus into one system and recognize them  
on the basis of the same criteria. Thus, we may a priori reject any attem pts of 
taxonomic studies on fossil Matsucoccus and retain the already established 
Acreagris crenata $ K o c h  et B e r e n d t  and MonopJdebus pinnatus <$ G e rm a r. 
et B e r e n d t  ( =  Acreagris pinnata $ £ sensu F e r r i s )  as symbolic representatives 
of the fossil Matsucoccus, or try  to deal w ith them  in spite of the actual diffi­
culties and “ impossibilities”, being quite aware of all the faults and weak­
nesses of the results of such taxonomy. I  believe th a t the la tte r conception 
is a better one because it provides any inform ation; and information gives al­
ways rise to further studies.

3. The taxonomy of scale insects is based on the female. The males 
are “ascribed” to species on the basis of biological data (common occurrence, 
mating), and studies on males provided only complementary information to the 
taxonomy of this group of insects. In  case of the fossil m aterial the situation 
is quite reverse — the males are much more numerous than  the females (45 :17) 
and provide more information for study — thus the taxonomy of the amber 
Matsucoccidae has been based on the male.

4. The wings, antennae and legs are best preserved in most specimens. 
The analysis of cliacteristics of these structures revealed their great variability 
(quantitative characters vary within 100%) which, furtherm ore, is quite contig­
uous (normal), bu t there is no correlation between any characters, e. g., if 
the specimens are arranged according to length of the wing, then other features
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become greatly disordered (Fig. 1). This phenomenon may be interpreted in 
the  following w ays:

a. All the specimens belong to one, variable, species which occurred on and 
through all the Baltic am ber area and period.

b. The specimens represent numerous, 10 or more, species which are,
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Fig. 1. Alate Matsucoccus males arranged according to increasing wing length; A — length  
of wing. B — length of antenna, C — width of wing, D — length of anterior tibia, E — length  
of anterior femur, F — number of hamuli, G- — stellate hairs (present or absent), II — numer­

als of specimens.

owing to the conditions of the inclusions, not distinguishable; we may then 
■establish several species each with its single, best preserved specimen (holotype) 
and remain all other unattached (undetermined), or describe each inclusion as a 
different species (a nonsense procedure, as indicated by F e r r i s  1941). In  
any case, the belief th a t numerous species occurred in the Baltic am ber period 
is quite justified by the existence of more than 20 species in the present-day fauna.

c. We may assume th a t the 45 male specimens a t hand represent a few 
species and then group them  more or less arbitrarily  into several units. Such 
classification will be evidently artificial, bu t for practicial reasons seems to be 
th e  best solution.

5. Since the males have been described only in very few recent species
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and since the comparison of the fossil and recent m aterial is greatly limited for 
technical reasons, all the fossil species, except one already described, are consid­
ered to be new taxa. At any rate, the fault of such resolution will be smaller 
th an  th a t of the assumption th a t this or another recent species occurred in the 
Baltic amber period, although it is quite likely.

6. Brachypterous and apterous males are known in scale insects. Some­
times these forms occur together with alate specimens in one species, sometimes 
only one form is known. In  the general scale insects (margarodids s. 1.), as I  am 
informed, only alate or apterous males occur in one species; in the recent Matsu- 
coccus only alte specimens have been described. Thus it seems reasonable to 
consider the fossil apterous specimens as a distinct species.

7. The alate specimens can be divided into three groups on the basis of a 
combination of several morphological characteristics, as shown on Fig. 2. The
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Fig. 2. Alate Matsucoccus males arranged in “homogeneous” groups; 31. larssoni (Cocc 70 . . .  56), 
M . pinnatns (Cocc 4 . . .  18), M. electrinus (Cocc 21 . . .  39). For further explanation see Fig. 1.

main criteria considered are the number of hamuli (1-3, 4-5, 6-7, however 
w ith some exceptions), length of antenna, wing and anterior tibia. The considera­
tion of absolute numbers resulted in th a t each group contains specimens with 
narrow and broad wings, relatively long or short antennae, etc.; stellate hairs
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also occur in each group. For the time being this solution may be useful and 
further changes will be no problem, since the species name is, in fact, restricted 
to the holotype.

8. There is no doubt th a t Monopldebus pinnatus G e r m a r  et B e r e n d t  is Ma- 
tsucoccus, as suggested by F e r r i s  (1941). However, the question is which of the 
three recognized groups, if a t all, represents the species described by these au ­
thors. Since the original description and figure are devoid of any indication (except 
th a t the antennae should be longer than  the body), and the type specimen is 
not available, we may assume th a t none is M. pinnatus and describe all the 
units as new species, or th a t the “interm ediate” group represented by numerous 
specimens and with a great variability may be identical with the species in 
question. For practical reasons the la tter conception is accepted here.

9. As pointed out elsewhere in the paper, the “male third stage-adult 
female” —like specimens are regarded as adult females. In  one instance such 
specimens and an alate male were enclosed within the same amber piece (both 
females and male are the smallest in the sample). The remaining females have 
been further divided into two groups — the “intermediate-sized” and “large” 
ones, and consequently ascribed to respective groups of males. This way each 
species (except M. apterus) is represented by female and male specimens.

10. The two first stage crawlers are assigned to M. pinnatus since it com­
prises numerous male and female specimens.

11. I t  should, once again, by emphasized, th a t most of the taxonomic 
decisions are arbitral, and th a t the taxonomy of the fossil Matsucoccus m ust 
then be artificial, bu t this procedure seemed to be the best solution in the tran s­
formation of the existing am ber material into information.

VII. TAXONOMY OF THE BALTIC AMBER M ATSUCOCCIDAE

This group has been established by M o r r i s o n  (1927) as a monotypie tribe — 
Matsucoccini — and placed together with Xylococcini and Stigmacoccini in 
the subfamily Xylococcinae, family Margarodidae. Studies by B e a r d s l e y
(1968) on adult male indicated th a t Matsucoccus should be removed from the 
Xylococcinae as a separate subfamily. Simultaneously several students em pha­
sized th a t the generally accepted family Margarodidae represented in fact 
a much higher taxonomic level, and th a t a t least all groups recognized by M o r ­
r i s o n  (1927, 1928) as sufbamilies should be elevated to family rank. This sug­
gestion has been supported with investigations on mouth parts by K o t e j a  
(1974, 1974a and others). In  the present paper the classification by the above 
author is followed, according to which Matsucoccus constitutes a monotypie 
family within the superfamily Ortliezioidea ( =  Plienacoleacliiidae -f Ortheziidae 
-f Margarodidae s.l.).
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M ałsiicoccus  C o c k e r e l l

T ype: Xylococcus matsumurae K u w a n a  1 905: 91

Recognition characters based on fossil material

A la te  m ale. Wings almost parallelsided, narrow (w idth: length ratio 
1 : 2.1-2.8). Subcostal thickening and radius extending beyond apex of wing; 
single media reaching margin of wing just behind apex; anal vein delimiting 
a small portion of wing (anal lobe). Pocket for holding hamuli narrow, ne t extend­
ing beyond wing margin. All wing disc in regular folds radiating from media 
to  margins. Hamulohalteres clubshaped, with 1-7 hamuli.

Head markedly wider than  long, flattened dorsoventrally, with distinct 
midcranial ridge and well developed, subtriangular dorsal and ventral plates. 
Compound eyes hemispherical, large, with about 100 ommatidia. A ntennae 
shorter than wings (ratio 1 :1 .1—1.5), longer than  legs (ration anterior tibia: 
antenna 1 : 2.5-3.5), inserted deeply between eyes, filiform, 10-segmented; 
flagellar segments cylindrical, not nodded, with numerous hair-like, evenly 
scattered, setae about 2 times as long as width of segments; 1-5 capitate setae 
usually on all segments; antennal bristles, 2 in number, on 4 term inal segments.

Thorax significantly compressed from sides; prescutum, scutum, scutellum 
and mesosternum all strongly sclerotized, convex. Legs slender, with needdle-, 
on ventral face of tibia spine-like, setae. Anterior coxa, and usually other seg­
ments, longer than remaining. Tarsus one-segmented, tarsal digitules needle­
like. Claw slender, slightly curved, without a denticle; ungual digitules spatulate 
extending beyond apex of claw. Anal lobes absent. Definite pore cluster plate on 
7th abdominal tergite present. Penial sheath solid, elongate; aedeagus slender, 
long.

Body setae small, present on head, pro- and metathorax, on tergites and 
sternites of abdomen and lateral membranes of penial sheath. Penial sheath 
with minute sensilla near apex.

A p te ro u s  m ale . Wings entirely lacking; prescutum, scutum and scutel­
lum distinct, bu t flat. Remaining characteristics correspond with those in the 
winged form.

A d u lt  fem a le . Body elongate, parallelsided, but usually shrivelled and 
deformed in the amber. Mouth parts wanting. Body setae and other dermal 
structures not recognizable. Eyes relatively large, situated on head margin 
near antennal bases, well preserved in most specimens. Antennae inserted 
close each other a t body apex, but not contiguous, 9-segmented; scape large, 
usually longer than wide; pedicel cylindrical, slightly narrowed at apex, usually 
shorter than broad; 1st flagellar segment cylindrical, definitely shorter than
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wide, segments 2nd to 6th conical, with the base directed distally; apical seg­
ment ovoid, with truncate tip ; flagellar segments reticulated, intersegmental 
membrane very large; antennal bristle on 3-4 term inal segments, hair-like setae 
sparse, on all flagellar segments, inserted apically; scape and pedicel with minute 
setae. Legs shorter than  antennae; femur longer than tibia; tarsus about % the 
length of tibia, distinctly 2-segmented; claw small, without a denticle; ungual 
digitules conspicuously spatulate; setae on coxa and femur minute, on tibia 
and tarsus slightly longer than  width of segments.

F i r s t  s ta g e  la rv a .  Body regularly elongate eliptical; posterior apex with 
a small bu t definite lobe and a pair of setae about 1 /5 the body length. Antennae 
inserted almost contiguously, 6 segmented, with each segment of a characteristic 
shape and sensilla as shown on Fig. 16. Labium small, without setae, placed 
near mesothoracic legs. Fem ur stout, tibia and tarsus together shorter than 
femur, claw relatively large, ungual digitules capitate, slightly extending beyond 
apex of claw.

H o s t  a n d  life  cy c le . Pinus succinifera; life historj^ resembling supposedly 
th a t in recent species, with several generation per year possible and /or asyn- 
ehronic cycle of different species.

D e p o s it  a n d  d i s t r i b u t io n .  Eocene-Oligocene Baltic am ber deposits.
C la s s if ic a t io n .  Although Matsucoccus represents a serious forest pest 

both in the Old and New World, and a number of studies have been undertaken 
to learn its biology, behaviour etc., there is no revision or key to the more than  
20 species of this genus, and adult males have been mentioned in few species, 
while described in details only in one. Thus it is not possible to elaborate a classi­
fication of both fossil and recent species. The classification proposed in the pre­
sent paper is based on adult male, and is apparently artificial.

Key to adult male

1. Wings entirely lacking ......................................................  31. aptems sp. n.
—. Anterior wings and halteres p r e s e n t ..............................................................2
2. Halteres with 1-3 hamuli; wings 1130-1440 gm long; antennae 900-1050 gm 

long, slightly shorter than  body length; fem ur210-270 gm, tibia 250-330 gm 
l o n g ...................................................................................... 31. larssoni sp. n.

—. H alteres with 4-7 hamuli, if 3 hamuli present, then all dimensions larger 
th an  given above; antenna equal to, or longer than  b o d y ........................3

3. H alteres with 4-5 (rarely 3) hamuli; wings 1560-2040 gm long; antennae 
1150-1650 gm long, usually longer than  body; femur 270-390 gm, tibia 
330-570 gm long .................................. 31. pinnatus (Gekmae et B ek en d t)

—. H alteres with 6-7 hamuli, if less numerous, then wings 2000-2600 gm long; 
antennae 1600-1900 gm, tibia 520-750 gm long . . . 31. electrinus sp. n.
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K ey  to  a d u lt  fem ale

1. B ody  600-1000 jim, an te n n a  250-360  [xm, fe m u r 80-120 gm , tib ia  70-100 gm , 
ta rsu s  50-70 gm  long  .............................................................  M . la rsson i sp. n .

—. All dim ensions la rg e r th a n  g iven  a b o v e ............................................................2
2. B ody 1000-1600 gm  long; a n te n n a  400-550 gm  long, flag e lla r seg m en ts 

2 -6  s to u t, b ro a d e r th a n  long ; fem u r 150-190  [xm, t ib ia  120-150 gm , ta rsu s  
70-100 gm long  .............................................M . p in n a tu s  (G erm an  e t  B e r e n d t )

—. B ody ab o u t 2000 gm ; an te n n a  a b o u t 600 gm  long , flage lla r segm en ts slender, 
conspicuously longer th a n  w ide; fem u r a b o u t 250 gm , t ib ia  a b o u t 200 gm , 
ta rsu s  120 gm  long  .........................................................  M . electrinus sp. n.

D escrip tion  of species

M atsucoccus larssoni sp. n .
(Figs. 3-5, 13)

H o l o t y p e :  a la te  m ale, Cocc 15a, B a ltic  a m b e r inclusion , 16 V  1957, A. K . 
A n d e r s e n ,  ZMC; p a ra ty p e s ; 4 a d u lt  fem ales Cocc 15b-e o rig inally  em b ed d ed  
w ith  h o lo type  in  th e  sam e am b er piece.

D escrip tion

A d u l t  m a le :  A la te ; bo d y  sm all (970-1200 gm  long). H e ad  280-370  gm  
w ide, w ith  several se tae  15-20  gm  long  recogn izab le  on b o th  do rsu m  a n d  v e n te r  
in  som e specim ens. E y e  110-150 gm  in  d iam ete r. A n te n n a  sligh tly  sh o rte r th a n  
b o d y , 900-1050 gm  long ; ap ica l segm en t 90-110 gm  lo n g ; f irs t  flage lla r segm en t 
lo n g er th a n  o th ers , su b eq u a l to  th e m  in  Cocc 56, w ith  8 -1 0  setae , b u t  a b o u t 18 
in  Cocc 100, a n d  as m an y  as 23 in  Cocc 67. T h o rax  accessib le fo r ex am in a tio n  
fro m  dorsum  in  Cocc 71, from  sides in  Cocc 70 a n d  100. P re sc u tu m  a n d  scu te llum  
in  Cocc 71 defin ite ly  sh o rte r th a n  w ide, b u t  th is  seem s to  be an  effec t of d e fo rm a­
tio n . M esepisternum  n ea rly  circu lar, a b o u t 100 gm  in  d iam e te r; m eso ste rn u m  
280 gm  long (bo th  m easu rem en ts ta k e n  from  Cocc 100). D orsal se tae  on p ro - 
a n d  m e ta th o ra x  recognized in  som e sp ec im en s; se tae  b en t, w ith  m in u te  k n obs 
a t  apices, a b o u t 15 gm  long. W ing 1130-1440 gm  long , 470-610 gm  w ide, w id th : 
len g th  ra tio  1 :2 .2 - 2 .5 ;  longer th a n  a n te n n a , len g th  ra tio  1 :1 .2 -1 .5 . H a lte re s  
110-150 gm  long, w ith  3 se tae , b u t  2 -3  in  Cocc 60, a n d  only  1 in  Cocc 70. Legs 
sh o rt, re la tiv e ly  ro b u s t;  t ro c h a n te r - f  fem u r 210-270  gm  long, tib ia  270-330 gm , 
b u t  only 250 gm long in  h o lo ty p e ; ta rs u s  a b o u t 100 gm  long ; a n te r io r  t ib ia  
eq u a l to , sh o rte r o r longer th a n  p o sterio r one, a b o u t 3 tim es sh o rte r  th a n  a n ­
te n n a , a n d  4-4 .5  tim es th a n  w ing, ex cep t h o lo ty p e  in  w hich i t  is n ea rly  6 tim es 
sh o rte r  th a n  w ing. A bdom en w ith  do rsa l a n d  v e n tra l  se tae  sim ilar to  those  on.
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th o rax , b u t  ap ica l kn o b  in d is tin c t; 8 th  segm en t supposedly  only  w ith  one p a ir  o f 
se tae  d o rsa lly  an d  v en tra lly . P o re  c lu s te r p la te  re la tiv e ly  large  (Figs. 3, 4 ); 
ab o u t 8 -10  p o re  tu b es  m ay  be p re sen t, tu b es  a b o u t 25 gm long, 9 gm in d iam ete r 
(Fig. 5: G). P en ia l sh ea th  180 gm long, 100 gm  h igh  in  Cocc 70, 190 gm  an d  120 
gm , resp ec tiv e ly , in  Cocc 100. L a te ra l m em branes w ith  several se tae  sim ilar to  
those  on ab d o m en .

0,2m m

Fig. 3. Matsucoccus larssoni sp. n., <?, Cocc 70.

A d u l t  f e m a l e :  B ody  m uch  sh rivelled , supposed ly  800-1100 gm  long , 
a b o u t 400 gm  w ide. A n ten n a  260-360 gm  long, w ith  all segm ents, b u t ap ica l, 
a t  lea s t as w ide as long, u sua lly  w ider th a n  lo n g ; a n ten n a ! b ris tle s  n o ted  on ly
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0,2 mm

Fig. 4. Matsucoccus larssoni sp. n. <J, Coce 100.
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\vC C*mŜ
^vnfisX ^10 ocs 
A  _  VP p ra  —yt 
cv D67

Fig. 5. Matsucoccus larssoni sp. n., £, A — dorsal view of body, B — antenna, C — scape, 
pedicel, first, and two terminal segments of flagellum, D — ventral view of bead, E — hamulo- 

lialtere, F — anterior leg, G — tubular ducts of glandular plate (free hand).

http://rcin.org.pl



474 J .  K o te ja

on  3 te rm in a l segm ents. T ro ch an te r 4 -fem u r 70-120 gm , tib ia  70-100 g.m, ta rs u s  
4 0 -60  [am long. 

S te lla te  h a irs  p re se n t in  3 pieces w ith  a d u lt  m ales.
N ote. The description of species has been based on all 8 included males and 5 females. 

The holotype Cocc 15a is rather in a poor condition and only few structures can be seen 
exactly, further its legs are extremely short. It has been selected as type because of having 
been found together with 4 specimens, considered to be adult females, in one amber piece. 
The male Cocc 67 is somewhat aberrant in having very numerous setae on antennae, and male 
Cocc 70 with only 1 hamulus.

The male redescribed and figured by Ferris (1941) belongs supposedly to this species 
since it has only 2 hamuli and the wings are small, even smaller (750 pm) than in any of the 
examined specimens. As far as the female is considered, it is difficult to infer whether the 
specimens described by Ferris may be placed in this species.

M aterial exam in ed

A d u lt m ale. Cocc 15a. ZMC, 16 Y 1957, A. K. A ndersen . Holotype. Originally with 
four females (Cocc 15b-d). Embedded between two layers of resin; lines and “floods” of 
brown resin from dorsum make examination impossible; median parts of venter in milky 
clouds; legs and antennae seem to be impregnated with resin and filled with air. Sh-.

Cocc 37. ZMC, 27 V 1963, C. Y. H enningsen . Amber clear; specimen shirivellcd; part 
of body removed during polishing process from one side, obscured by milky clouds from the 
other; legs and hamulohalteres well visible, penial sheath exposed; body impregnated with 
resin, or secondarily with some oil, owing to this internal parts of pore tubes accessible for 
examination. Sh-f.

Cocc 56. ZMC, 1 XII 1966, C. Y. Henningsen . Amber clear; specimen situated among 
“floods” of brown resin and a split which strongly reflects the light; all venter in milky 
clouds; appendages accessible for examination. Sh +  .

Cocc 60 . ZMC, 1 V 1 9 6 7 , C. V. I I e n n i n g s e n . Amber clear; specimen trapped into a cob­
web and supposedly shrunken before embedded in resin; only part of antennae and legs avail­
able for examination. Sh —.

Cocc 67. ZMC, 28 III 1968, A. K. A ndersen . All dorsum obscured by numerous lines 
and cracks; thorax and abdomen ventrally covered with strongly reflecting split; apex of 
one wing removed; head from venter and appendages may be examined. Sh —.

Cocc 70. ZMC, 28 III 1968, A. K. Andersen . Amber clear but in “dust” which makes 
the examination somewhat difficult; many details may be studied. Sh —.

Cocc 71. ZMC, 28 III 1968, A. K. A ndersen . Specimen situated within lines, ruptures 
and impurities, examination from venter impossible; apices of one wing and antenna removed; 
antennae shrivelled, legs beneath wings; all dorsum available for examination. S h + .

Cocc 100. SMNS, z4889, from the Koenigsberg Baltic Amber Collection. Amber clear; 
specimen embedded within a fissure; this and a large bubble make the observation difficult; 
specimen may be examined from side; setae on thorax and abdomen distinct. Sh —.

A d u lt fem ale . Cocc 11. ZMC, 26 II 1955, C. V. Henningsen . Specimen embedded 
within lines and fissures; antennae obscured; dorsal face veiled with milky clouds. Sh —.

Cocc 15b. ZMC, 16 V 1957, A. K. A ndersen . Originally embedded with three other 
females (Cocc 15c-e) and adult male (Cocc 15a) in one amber piece. A large fissure with nume­
rous particles makes the examination somewhat difficult; setae not visible. Sh —.

Cocc 15c. Abdomen partly hidden under milky and granulate clouds, a leaf scale (or 
something like that) on metathorax ventrally; setae on antennae distinct. Sh —. For further 
data see Cocc 15b.
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Cocc. 15d. Body dark, impregnated with resin ( 1) and filled with air, very difficult 
to study. Sh —. For further details see Cocc lob.

Cocc 15e. A well preserved specimen, but a comparatively thick layer of air makes 
the examination somewhat difficult; some setae on legs visible, on antennae indistinct. Sh —. 
For further data see Cocc 15b.

M a ts u c o c c a s  p in n a tu s  (G erm a r  e t B e r e n d t ) ,  comb. n.
(Figs. 6-8, 14-16)

JIonopTilebus pinnatus Germar et B erendt , 1856: 3, PI. I, Fig. 1; Meng e , 1856: 18; 
Scudder , 1890: 242;

Acreagris crenata K och et Berendt ; Ferris, 1941: 6 (misinterpretation); B eardsley, 
1968: 1457 (misinterpretation).

T yp e m a ter ia l: not seen, its fate is unknown.

O riginal description

‘A lonophlebus a n te n n a ru m  articu lis  filiform ibus, a la ru m  strio lis num erosis 
sub tilissim o e nervo  m edio p in n a tim  ex eu n tib u s , ano  acu leato .

D as vorliegende E x em p la r ze ig t das T h ier von  d er Seite z u sam  m enge d r iick t, 
u n d  fa s t  alle Theile noch  in  ih re r  n a tiirlicb en  L age u n d  vo lls tand ig , n u r der, 
k a u m  eine L inie lange K o rp e r, is t  m it e inem  U eberzug  von  undurcbsic litigen  
B e rn s te in  h ie r u n d  d a  b ed eck t.

D er K o p f is v erh a ltn issm assig  k lein  u n d  n ich t g en au  e rk en n b ar. Die E iililer 
sind  b e tra ck tlic h  Linger als d e r K o rp e r, bo rsten fo rm ig , fe in  b e h a a r t ,  das e rs te  
G lied e rsch e in t als e in  s tu m p fer K opf hooker, die fo lgenden  sind alle gleichlang 
u n te re in an d e r, lan g g estreck t, d iiun , fa s t s tie lru n d , n u r  an  der Spitze etw as ver- 
d ic k t. E s  lassen sich n u r  ac lit G licder b eo b ach ten , d a  die E n d g lied er beiden  
F iih le rn  feh len . D er M itte lle ib , den  m an  im  P ro fil s ieh t, is t  v o rn  gew olbt, die 
B ru s t  s ta rk  e rliab en  d er H in te rr tick en  abschiissig . D er H in te rle ib  h a t  liin ten  
e in en  Y o rsp ru n g  au f w elchem  an  jed e r E cke eine k leine F le isehw arze gesessen zu  
liab en  schem t, u n te r  diesem  V orsprunge b efin d e t sich ein  kegelform iges, am  
E n d e  ab g e s tu tz te s  Glied, a n  welches das herabgebogene kegelform ige in  einen  
g ek riim ten  S tach el sich end igende A fterg lied  anscliliesst. D ie Y orderfliigel 
s ind  gross, e iru n d , der s ta rk e  E a n d n e rv  la u ft m itd e m  E a n d e  p ara lle l bis in  die 
K ru m m u n g  des H in te rran d es . Yon ihm  w eg gehen  fa s t rech tw inkeling  zahlreiche 
fe ine S trich e  n ach  dem  A ussen rande. E in e  feine L an g sad er liiu ft ziem lich d u rch  
die M itte  des Fliigels u n d  vo n  ih r  w eg gehen  au f b e id en  S eiten  fa s t reeh tw in- 
k e lin g  federfo rm ig  zah lre iche feine S triche  d u rch , w elche dem  ganzen  F ltigel 
d a s  A nsehen  e iner fe inen  federfo rm igen  S tre ifu n g  geben . D ie Scliw ingkolbehen 
s in d  bei dem  p rach tv o llen  E x em jila r, das m it v o rw a rts  gebcgenen  F lugeln  
lieg t, ganz  d eu tlich  zu  e rk en n en . D ie B eine sind  m assig lang , d iinn , die K ra llen  
einfach*’.
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Fig. 6. Matsucoccus pinnatus (Germar et Berendt), A — ventral view, B — dorsal view, 
C — scape, pedicel and first flagellar segment, D — apical segment, E — anterior coxae and 
trocbanteres, F — tarsus, G — basal portion of wing (dorsal view), II — hamulolialtere,

Figures A-G refer to Cocc 85.
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D escrip tion  o f exam in ed  m ateria l

A d u l t  m a le :  A la te  spec im en ; bo d y  1050-1400 pm  long, 330-450 pm  wide. 
H ead  a b o u t 300-370 pm  w ide; m iddorsa l an d  m id v en tra l p la tes  w ith  n u m ero u s, 
sm all setae , d ifficu lt to  m easu re  and  co u n t, how ever, th ey  seem  to  be la rg e  an d  
sparse in  Cocc 85. E y e  120-150 pm  in d iam e te r. A n te n n a  1150-1650 pm  long>

0,2 mm 0,1mm

Fig. 7. Matsucoccus pinnatus (G erm A ft e t  B e r e x d t ) ,  <$, A — v e n t r a l  v i e w  o f  b o d y ,  B 
h e a d ,  d o r s a l  v ie w ,  C — v e n t r a l  v ie w ,  D — f r o n ta l  v ie w ,  E — b a s a l  p a r t  o f  a n te n n a ,  F

a p ic a l  p a r t  o f  a n te n n a .
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longer th a n  b o d y ; ap ica l segm en t 110-180 pm  lo n g ; f irs t  flage lla r segm en t u s u ­
a lly  th e  longest, ra re ly  sh o rte r  o r subequa l to  th e  second, w ith  8 -2 1  se tae . P ro ­
th o ra x  w ith  nu m ero u s d o rsa l setae . P re sc u tu m  oval, 150-190 pm  long, 100-120 
pm  w ide, scu tu m  12-110 pm  long, scu te llum  120 pm  long, 95 pm  w ide (m eas­
u re m e n ts  ta k e n  from  Cocc 38 a n d  85), e p is te rn u m  oval, resp ectiv e  d iam ete rs  
a b o u t 120 pm  a n d  150 pm (in Cocc 69), m eso ste rn u m  a b o u t 230 pm  long, 150 pm  
w ide (in Cocc 85). W ing  1560-2010 pm  long, 550-890 pm  w ide (w id th : le n g th  
ra tio  1 : 2 .2 -2 .8 ), longer th a n  a n te n n a  (leng th  ra tio  1 :1 .1 -1 .5 ). W ing  sclerites 
m ay  b e  seen in  Cocc 69, sensilla in  Cocc 85. I la le te re  130-220 pm  long, w ith  1 -5  
h am u li, b u t  supposedly  on ly  3 in  Cocc 19 an d  66. Legs s le n d e r; tro c h a n te r  +  fem u r

mem''
v./ I

■ rh -
mem

0,2mm q . ^ [ 0,1mm

Fig. 8. Matsucoccus pinnatus (German et B erendt), <2, A — dorsal view of body, B — lateral 
view of abdomen, C — penial sheath, dorsal view, D — ventral view, E — lateral view.
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270-390 gm long, tib ia  330-550 gm , ta rsu s  100-150 gm  lo n g ; a n te r io r tib ia  
u sua lly  longer, ra re ly  eq u a l to  p o ste rio r one, 2 .5 -3 .4  tim es sh o rte r  th a n  an ten n a , 
a n d  3 -4  tim es sh o rte r  th a n  w ing. S e tae  on ab d o m en  num erous w ith  m in u te  
knobs a t  apices. P o re  c lu s te r p la te  n o t seen ex a c tly  in  a n y  specim en, supposedly  
w ith  8-12  pores. P en ia l sh ea th  a b o u t 200 gm  long, 100 gm  w ide a n d  100 jxm 
h igh  (m easu rem en ts ta k e n  from  Coco 28 a n d  69); la te ra l m em branes w ith  several 
se ta e ; m in u te  sensilla on  d is ta l p a r t  of p en ia l sh ea th  could  be  seen in  som e 
specim ens.

A d u l t  f e m a l e :  B ody  1000-1600 gm  long, 600-700 gm  w ide; seg m en ta tio n  
d is tin c t in  som e specim ens; se tae , po res etc. n o t observed . A n ten n a  400-540 gm  
long, s to u t. Scape cy lindrica l, v e ry  la rge , w ith  several sm all se tae  no ted  in  som e 
specim ens; pedicel cy lind rica l, b u t  som ew hat sw allen in  th e  m iddle , s ligh tly  
longer th a n  ha lf len g th  of scape, u su a lly  b ro a d e r th a n  long ; f irs t  flage lla r seg­
m en t subcy lind rica l, n a rro w ed  a t  apex , le n g th  alw ays sm aller th a n  w id th ; 
f lag e lla r segm en ts 2 -8  b ro ad en in g  to w ard s  t ip ;  ap ical segm en t ovoid, w ith  
t ru n c a te  ap e x ; flage lla r segm en ts each  w ith  1 th ick  a n te n n a l b ristle , ap ica l 
seg m en t w ith  4 o r 5 b ris tle s  of d iffe ren t le n g th ; th in  se tae , p re su m ab ly  4 in  
n u m b er, on each  of flage lla r segm en ts. T ro c h an te r  +  fem u r 150-190 gm , tib ia  
120-160 gm , ta rs u s  70-100 gm  lo n g ; se tae  needlelike, sh o rte r  th a n  w id th  of
segm ents, sparse , a b o u t 6 se tae  on  ta rsu s .

F i r s t  s t a g e  l a r v a :  see d esc rip tio n  of genus.
S te lla te  h a irs  p re sen t in  6 pieces w ith  a d u lt m ales, a n d  in  1 w ith  a d u lt

fem ale (Coco 81).

X ote. There is no doubt that the specimen described by G e r m a r  and B e r e n d t  (1856 
as Monophlebus pinnatus is a matsucoccid, except that the sentence “Der Hinterleib hat 
hinten einen Vorsprung, auf welchem an jeder Ecke eine kleine Fleischwarze gesessen zu 
haben sch e in t...” does not fit with the conditions in living Matsucoccus male. However, 
in the shrievellcd specimens the pore cluster plate may imitate a projection (Vorsprung), 
like the tubes may protrude from the plate in the form of papillae (Fig. 4). Another question 
in whether the 19 alate males identified as M. pinnatus are actually this species because the 
original description is devoid of any specific characteristics. Further the designation of adult 
females and first stage larvae to M. pinnatus may also bo questioned (see discussion in Chap­
ter VI). In any case, it may be hoped that at least some of the specimens are correctly iden­
tified.

Within the male assemblage, there are two specimens (Gocc 19 and 66) which have 
supposedly only 3 hamuli as in M. larssoni, but in Gocc 66 the antennae are definitely longer 
than in this species, tvliile in Cocc 19 the antennae as well as the legs are much greater than 
in 31. larssoni.

Among the recent species with male known, M .p in i seems to be similar to M. pinnatus.
Stellate hairs accompany only males with antennae shorter than 1400 gm, however, 

they occur again in M. electrinus (antennae longer than 1600 gm). Similar conditions have 
been noted among the females. This may indicate that M. pinnatus, as understood here, 
represent two species, or two generations of somewhat different morphology.
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M ateriał exam in ed

A d u lt m ale. Cocc 4. ZMC -MMC, 509-1891, V. S. N ielsen . Amber clear, but specimen 
located in fissures, examination from dorsum impossible; body much shirvelled and obscured 
with milky resin, head and antennae available for study; wings strongly bent. S h + .

Cocc 13. ZMC, 16 V 1957, A. K. A n d e r s e n . Amber clear; specimen embedded within 
lines and cracks; body shrivelled, mostly hidden in milky resin; appendages and one side 
of thorax available for examination. Sh —.

Cocc 18. ZMC, 19 XI 1958, C. V. H e n n i n g s e n . Amber in numerous cracks; little can 
be seen. Sh —.

Cocc 19. ZMC, 19 XI 1958, C. Y. H e n n i n g s e n . Specimen embedded at the very edge 
of amber piece within a fissure; difficult to study. Sh —.

Cocc 28. ZMC, 16 I 1961, Th. H a n s e n . Specimen embedded between two layers of 
resin; all dorsum except scutum, prescutum and scutellum in fissures and cracks; head and 
thorax from venter in milky clouds; abdomen presumably little shrivelled, penial sheath 
distinct; appendages covered with minute particles. Sh —.

Cocc 29. ZMC, 21 III 1961, B. M o r t e n s e n . Specimen embedded within ripples and 
cracks; body twisted, one antenna removed; nothing except one antenna can be seen exactly. 
S h - .

Cocc 32. ZMC. 25 III 1961, C. V. H e n n i n g s e n . Body completely shrunken, covered 
with a milky cloud from venter; wings and antennae distinct. Sh —.

Cocc 33. ZMC, 31 V  1961, C. V . H e n n i n g s e n . Numerous ripples, cracks and bubbles 
make the examination from dorsum impossible. Sh —.

Cocc 36. 15 X 1962, C. V. H e n n i n g s e n . Curved surface of amber deformes the specimen 
from dorsum; ventral face in milky resin; specimen crumpled in unnatural position; antennal 
setae very distinct. Sh —.

Cocc 38. ZMC, 14 Y 1963, J. F l a u e n s g a a r d . All dorsum obscured by ripples, lines 
and cracks, except middle parts of thorax; ventral face largeley in milky clouds; body little 
shrivelled; seate on legs distinct, on antennae obscure; left antenna broken at first flagellar 
segment. Sh —.

Cocc. 52. 1 VII 1966, C. V. H e n n i n g s e n . Specimen somewhat shrivelled, deformed 
from dorsum by curved surface of amber; apex of wing removed; venter of thorax with 
a large bubble; setae on appendages distinct, but difficult to count. Sh —.

Cocc 55. ZMC, 1 XII 1966, C. V. Henningsen. Amber clear, upper surface curved 
causing optical deformation; body little shrivelled; thorax largely covered with wings; setae 
on appendages mostly distinct. S h + .

Cocc 66. ZMC, 28 III 1968, A .  Iv. A n d e r s e n . Amber clear; specimen shrunken and 
crumpled; head and thorax in milky resin, few structures can be examined. Sh +  .

Cocc 68. ZMC, 28 III 1968, A. K. A n d e r s e n . Amber clear, but curved surfaces of piece 
cause deformations; specimen within ripples; one body side with a large bubble and milky 
clouds; one wing removed. Sh —.

Cocc 69. ZMC. 29 II 1968, A. k . A n d e r s e n . Numerous ripples and bubbles obscure 
head and thorax, abdomen available for examination from sides. Sh—.

Cocc 82. PMIIU, from B e r e n d t  collection. Amber clear but very dark; specimen embed­
ded within numerous ripples and cracks, from dorsum unavailable for study; body shrunken 
and crumpled, partly in milky resin, difficult to study. Sh +  .

Cocc 85. PMHU, 394, K u e n o w  collection. A thin plate of clear amber embedded in 
Canada balsam; ripples and black particles round the insect do not obscure morphological 
deitals; head twisted, thorax largely covered with wings and shrunken, abdomen in milky 
resin; in spite of these artefacts this specimen is one of the best preserved inclusions. Sh-f.

Cocc 98. SMNS, z5198, from the Koenigsberg Baltic Amber Collection. Amber very
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clear, but body completely crumpled and obscured with milky resin; legs, wings and liamulo- 
halteres may be examined. Sli —.

Cocc. 99. SMNS, z4731, from the Koenigsberg Baltic Amber Collection. Amber clear, 
specimen within numerous lines and cracks; all body in milky clouds; wings accessible for 
examination. Sh +  .

A d u lt fem ale  Cocc 17. 19 XI 1958, C. V. H enningsen. Resin split in numerous, sub- 
circular fissures arranged radially round insect; splitting planes milky, causing deformations; 
abdomen with a large bubble. Sh —.

Cocc 22. ZMC, 21 XI 1960, C. V. H enningsen. Resin round specimen split in horizontal 
and prependicular cracks, the latter imitate setae, but actual setae distinct. Sh —.

Cocc 50. ZMC, 1 YII 1966, C. Y. H enningsen. Specimen embedded within ruptures; 
a large bubble on dorsum; body shrivelled, antennae much deformed. Sh —.

Cocc 73. ZMC, 28 III 1968, A. K. A ndersen. Specimen situated between two layers 
of resin, dorsal face clear, ventral one obscured with numerous bubbles; antennal setae 
and sculpture of joints distinct. Sh —.

Cocc 74. ZMC, 28 III 1968, A. K. A ndersen . Except distal parts of some legs and one 
antenna, all body in m ilky resin and sm all bubbles. Sh —.

Cocc 75. ZMC, 28 III 1968, J. F lauensgaard . Ventral face in numerous lamines, dorsal 
one in milky clouds, bubbles and impurities; antennae and legs free, but setae indistinct.

Cocc 77. ZMC, 1 II 1969, C. V. H enningsen. Dorsal surface with numerous lamines 
and impurities, ventral one with a small milky cloud on thorax; abdomen constricted to 
about 1/4 body length; setae indistinct. Sh —.

Cocc 81. ZMC. All body except antennae and distal parts of legs in a milky cloud. Sh - f .
Cocc 94. SMXS, III B 86, from the Koenigsberg Baltic Amber Collection. Fine amber 

piece embedded in Canada balsam (removed from balsam in 1967, once again embedded in 
1983); specimen well preserved, many details can be studied. Sh —.

Cocc 95. SMNS, B 257, from the Koenigsberg Baltic Amber Collection. Like Cocc 94, 
easy to study, setae on appendages distinct. Sh —.

F ir s t  s ta g e  la rv a  (craw ler) Cocc 87. PMHU, 446, Kuenow collection. Thin plate of 
amber embedded in Canada balsam; specimen well preserved; setae on body and appendages 
difficult to see. Sh —.

Cocc 89. PMHU, 448, Kuenow collection. Like Cocc 87, antennae in air sheaths. Sh —.

M atsucoccus electrinus sp. n.
(Figs. 9-11, 17)

H o l o t y p e :  a la te  m ale , Cocc 72, B a ltic  am b er inclusion , 28 I I I  1968, C. V. 
H e n n i n g s e n ,  ZMC.

Description

A d u l t  m a l e :  A la te ; b o d y  1300-1600 [im long, a b o u t 400 pm  wide. H ead  
370-400  pm  w ide; do rso m ed ia l p la te  w ith  nu m ero u s setae , v e n tra l p la te  n o t 
seen  ex a c tly  in  a n y  specim en. E y e  150-190 pm  in  d iam eter. A n ten n a  1600-1900 
p m  long, i.e. longer th a n  b o d y ; ap ica l seg m en t 140-240 pm  long; f irs t flage lla r 
seg m en t longer th a n  o th ers , a b o u t as long as th e  second in  Cocc 65, w ith  13-18
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Fig. 9. Matsucoccus electrinus sp. n., Coce 72.
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Fig. 10. Matsucoccus electrinus sp. n., <J, A — dorsal view of body, B — basal part of antenna,. 
C — apical part of antenna, D — basal part of wing, E — hamulohaltere.
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setae . T h o rax  accessible from  d o rsu m  only  in  Coce G5; p re scu tu m  a b o u t 210 gm  
long, 200 [xm w ide, scu tu m  1G0 gm  long. L a te ra l sclerites gen era lly  resem bling  
th o se  in  ill. bisetosus, e p is te rn u m  oval, in  h o lo ty p e  240 gm  long, 140 gm  wide. 
V e n tra l face n o t av a ilab le  in  a n y  spec im en ; m eso stern u m  a b o u t 380 gm  long

Fig. 11. Matsucoccus electrinus sp. n., o', A — dorsal view of head, B — ventral view of head, 
C — lateral view of thorax (setae omitted), D — lateral view of abdomen, E — leg, F — 
various aspects of coxa and trochanter, G — apex of abdomen, ventral view, H — penial 
sheath, dorsal view, I — lateral view, J — dorsal portion of prothorax, metathorax and first 

abdominal segment, K — dorsal setae of protliorax (free hand).
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in  ho lo type. D o rsa l se tae  on pro - a n d  m e ta th o ra x  13-15 pm  long, all w ith  m in u te  
knobbs a t  ap ex . W ing  2000-2600 pm  long, 840-1130 pm w ide (w id th : len g th  
ra tio  1 : 2 .1 -2 .3 ), longer th a n  a n te n n a  (length  ra tio  1 :1 .1 -1 .4 ) ;  w ing sclerites 
as show n on F ig . 10 D . H a lte res  180-220  pm  long, w ith  6 -7 , b u t  4 in  Cocc 47, 
setae . L e g s ,p a rtic u la r ly  tib ia ,v e ry  long  a n d  s le n d e r ;tro c h a n te r4 -fe m u r370-510 
pm , tib ia  520-750 pm , ta rsu s  130-180 pm  long ; a n te r io r  tib ia  longer th a n  p o s­
te r io r  one, su b eq u a l in  Cocc 39; a b o u t 2 ,4 -3  tim es sh o rte r th a n  a n te n n a  (abou t 
3.5 tim es in  ho lo type), an d  3 -3 .7  tim es sh o rte r  th a n  w ing. A bdom inal se tae  like 
those  on th o rax , v e ry  num erous, ex cep t 8 th  segm en t w ith  few setae. P o re  c lu ste r 
p la te  n o t accessible in  an y  specim en, a b o u t 10 w axy  th rea d s  hav e  been  coun ted . 
P en ia l sh ea th  d ifficu lt to  m easu re  ov ing  oblique position , a b o u t 220 pm  long, 
120 pm  h igh  in  ho lo type, 180-110 pm , re sp ec tiv e ly , in  Cocc 58; dorsa l face an d  
an u s visib le in  Cocc 21; sh ea th  w ith  nu m ero u s m in u te  sensilla p o sterio r to  
anus, la te ra l m em branes w ith  several se tae  sm aller th a n  those  of abdom en , 
w ith o u t sp ical knob .

A d u l t  f e m a l e :  B ody 2040-2160 pm  long, 1080-1320 pm  wide. A n ten n a  
a b o u t 600 pm  long, slender — all flag e lla r segm ents longer th a n  w ide. L en g th  — 
scape 120 p m ,p ed ice l 72 p m ,flag e lla r seg m en ts 1 —48 p m ,I I - I X  — 60 pm ; w id th  
— scape 90 pm , pedicel 72 pm , flag e lla r segm ents 1 — 48 pm , V I I I  — 36 pm, 
I X  — 30 pm  (m easu rem en ts ta k e n  fro m  Cocc 14). T ro c h a n te r- f  fem u r 240 pm , 
t ib ia  210 pm , ta rsu s  120 pm  (from  Cocc 26). S etae  on appendages hav e  n o t 
been  observed .

S te lla te  h a irs  p re sen t in  4 pieces w ith  m ales a n d  1 piece w ith  fem ale.
N ote. The description of male has been based on 10 specimens of which the holotype 

represents certainly the best conditions. The wing in Cocc 21, 27, 31, 65 and 97 is only slightly, 
or not at all, longer than in M. pinnatus, butpn all them, except Cocc 27, the antenna is 
very long, nearly as long as the wing (length ratio 1: 1.1). Cocc 27 has been assigned to 31. 
electrinus owing to the presence of 7 hamuli. On the other hand, in Cocc 47, a very large spec­
imen, only 4 hamuli have been found.

In specimens included to this species several structures could be seen which are rather 
difficult to study in the fossil material, i.e. the wing sclerites and alar sensilla in Cocc 97, 
body setae in Cocc 58, anus in Cocc 21, sensilla on penial sheath in Cocc 21. Furthermore, there 
occur structures like ommatidia on the dorsomedial plate in Cocc 5 which, however, may be 
artefacts.

Judging from the number of hamuli, this species seem to be close to 31. secretus M o r r i-
s o n .

M aterial exam in ed

A la te  m ale. Cocc 5. ZMC, 3 I 1956, C. V. H e n n i n g s e n . Amber clear from venter, 
in ruptures and impurities from dorsum. Wings crumpled, partly removed; body little shriv­
elled but dark; difficult in study. Sh +  .

Cocc 21. ZMC, 3 V 1960, C. V. H e n n i n g s e n . Amber clear. Specimen crumpled and 
covered with milky substance. Legs partly removed. Nothing except antennae, apex of 
penial sheath and one liamulihaltere can be examined exactly. Sh—.

Cocc 27. ZMC, 16 I 1961. Th. H ansen . Amber clear, but from one side with curved
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surface which causes deformations, from the reverse side half of the specimen removed during 
polishing process. Sh +  .

Cocc 31. ZMC, 25 III 1961, C. V. H e n n i n g s e n . Specimen situated among fissures, 
cracks and lines; obscured further by milky clouds; both wings bent; nothing can he seen 
sharply. Sh-f.

Cocc 39. ZMC, 11 X 1963, C. Y. H e n n i n g s e n . Resin round specimen in bubbles, rup­
tures, clouds and impurities, one wing broken; difficult to study. Sh —.

Cocc 47. ZMC, 1 I 1966, C. Y. H e n n i n g s e n . Amber clear. Body little shrivelled; one 
body side covered with wing, the other very dark, difficult for examination. Sh —.

Cocc 58. ZMC, 1 XII 1966, C. V. H e n n i n g s e n . Amber clear. Specimen embedded be­
tween two layers of resin, little shrivelled, hut obscured by bubbles and milky clouds. Thorax, 
including wing, and bead absent from left side, it looks as they bad been eaten before covered 
with next layer of resin; right wing removed to half length during polishing. Setae on various 
body regions very well visible. Sh —.

Cocc 65. ZMC, 28 III 1968. Specimen embedded between two layers of resin; numerous 
lines, fissures and bubbles veil large body parts and appendages; left wing broken. Sh—.

Cocc 72. ZMC, 28 III 1968, C. V. H e n n i n g s e n . Amber clear; specimen little shrivelled; 
wings somewhat twisted, abdomen obscured from one side by strongly reflecting planes, 
from the reverse by milky clouds, but appendages, thorax and penial sheath accessible for 
examination. Sh +  .

Cocc 97. SMXS, z5356, from the Eoenigsberg Baltic Amber Collection. Amber and 
specimen dark; antennae in fissures and lines; body and appendages partly filled with air 
and resin (parafin?); wing sclerites and sensilla may be seen. Sh —.

A d u lt fem ale. Cocc 14. ZMC, 16 V 1957, A. K. A n d e r s e n . All body except antennae 
and distal parts of some legs in milky resin, bubbles and impurities; any setae visible. Sh +  .

Cocc 26. ZMC, 5 I 1961 B. M o r t e n s e n . Specimen not shrivelled, left side in milky resin 
and minute bubbles; appendages in air sheaths, setae not recognizable. Sh —.

Matsucoccus apterus  sp. n .

(Fig. 12)

H o l o t y p e :  a d u lt ap te ro u s m ale, Cocc 57, B a ltic  am b e r inclusion 1 X I I  
1966, C. Y. H e n n in g s e n , ZMC.

D escription

A d u l t  m a l e :  A pterous specim en; b o d y  a b o u t 1400 pm  long, 300 pm  w ide 
a t  tb o ra x  a n d  450 pm  a t  abdom en . H ead  210 pm  long, 340 pm  wide. D iam e te r 
of com p u n d  eyes a b o u t 130 pm . M iddorsal p la te  h ea rtlik e , w ith  several se tae . 
A n ten n a  1300 pm  long, i.e. s ligh tly  sh o rte r th a n  b o d y ; f irs t  flage lla r seg m en t 
th e  lo n g est; apical segm ent (150 pm) sligh tly  longer th a n  tw o p en u ltim a te  ones. 
S etae  on scape an d  pedicel n o t recognized, th e y  seem  to  be  ab se n t also on f irs t 
flage lla r seg m en t; on fu r th e r  segm ents th e  se tae  a re  sparse, b u t  c a p ita te  se tae  
p re sen t on all, excep t firs t. P ro th o ra x  no rm al, w ith  several te rg a l setae . Meso- 
te rg u m  diveded  in to  p rescu tu m , scu tum , scu te llum  an d  m esopostno tum , b u t  
th e  sclerites a re  d iffe ren t f r om those  in  a la te  specim ens. P re su tu m  v e ry  sh o rt 
a n d  w ide, com pressed betw een  p ro n o tu m  a n d  scu tu m  (a r te fa c t? ) ;  scu tu m  an d
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scu tellum  resem ble g re a tly  th e  cond itions in  a lte  specim ens; m csopostno tum  
d ifficu lt to  in te rp re te , i t  m ay  be th e  sm all piece ju s t  b eh ind  scu te llu m ; th e  scleri- 
tes  are  f la t  an d  seem  to  b ea r se tae  (in a la te  specim ens setae h av e  n o t been  no ted  
here). M etan o tu m  su b rec tan g u la r, well defined, w ith  num erous setae . Legs ra th e r  
s to u t, tro c h a n te r  +  fem u r a b o u t 350 gm , tib ia  420-450 gm  (an te rio r tib ia  sh o rte r 
th a n  p o ste rio r one), ta rsu s  a b o u t 150 gm  long ; claw  an d  dig itu les norm al. 
S etae  d ifficu lt to  see, p e rh ap s  sh o rte r th a n  in  a la te  specim ens. A bdom en flat-

0,2 mm

C ltg '' 
mem

0,1mm

Fig. 12. Matsucoccus apterus sp. n., <3, A — dorsal view of body, B — antenna, C — apical 
segments of antenna, D — apex of abdomen, dorsal view.

te n e d  u o rsoven tra lly , c learly  s e g m e n te d ; all segm ents w ith  m in u te  setae . P o re  
c lu s te r  p la te  well defined , w ith  8 pores. P en ia l sh ea t no rm al, a b o u t 180 gm 
long , 110 gm  w ide. V en tra l face of b o d y  n o t ava ilab le  for s tu d y .

S te lla te  h a irs  ab sen t.
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N ote. The description of species is based only on the holotype. Two other specimens 
included tentatively to this species because of being apterous, are in poor condition and their 
description as well as identification is difficult.

For discussion of the conception of this species see Chapter VI.

M aterial exam in ed

Cocc 35. Holotype, <J, apterous, ZMC, 15 X  1962, C. V. H e n n ig s e n . Specimen well 
preserved; little shrivelled; antennae partly removed when polished. Fissures and dark 
surface obscure some body parts, particularly from venter. Sh —.

Cocc 54. (J, apterous, ZMC, 1 XII 1966, C. V. H e n n in g s e n . Poor specimen, crumpled 
and deformed; legs and antennae partly removed. Amber surfaces curved, little can be 
seen. Sh —.

Cocc 57. <J, apterous, ZMC, 1 XII 1966, C. V. H e n n i n g s e n . Amber clear. Specimen 
little shrivelled, but from venter largely covered with milky cloudiness and large bubbles, 
legs and antennae also obscured by air sheaths and milky resin; dorsum clear. Sh —.

Matsiicoccus s p .  n .

Specim ens lis ted  below, c e rta in ly  m atsucoccids, a re  in a v e ry  poor condition  
an d  th e ir  id en tifica tio n  w as n o t possible.

M aterial exam ined

Cocc 23. {J, alate. ZMC, 5 I 1961, B. M o r t e n s e n . Amber clear; specimen completely 
shrunken and crumpled; body dark; wings, antennae and legs greatly removed; head visible 
from front, prescutum can be measured. Sh —.

Cocc 30. <?, alate. ZMC, 25 III 1961, C. V. H e n n i n g s e n . Specimen embedded in a fissure, 
at very edge of amber piece. Not available for study from any side. Sh +  .

Cocc 46. d, alate, ZMC, 1 I 1966, C. V. H e n n i n g s e n . The specimen has supposedly 
been dried before embedded in resin, situated within a fissure with numerous impurities. 
Examination not possible. Sh —.

Cocc 59. <?, alate. ZMC, 1 V 1967, C. V. H e n n in g s e n . Amber clear, but specimen com­
pletely crumpled, embedded at very edge of piece, all details much deformed, one wing 
removed. Sh +  .

Cocc 61. <?, alate. ZMC, 1 V 1967, C. V. H e n n i n g s e n . Specimen entirely crumpled, 
embedded within cracks, fissures, bubbles and milky clouds; not accessible for study.

VIII. SUMMARY

T he firs t, a n d  only, B altic  am b er scale insects w ere described  in  1845-56 
b y  K o c h  a n d  B e r e n d t  (Acreagris crenata $), G e r m a r  a n d  B e r e n d t  (M ono- 
phlebus pinnatus d, M . irregularis <£, M . trivenosus £) an d  M e n g e  (Coccus avitus 
c?, C. term itinus <$, C. sp. ?, Ochyrocoris electrina ?, Orthezia sp. $). N one of th ese  
inclusions w ere ava ilab le  for s tu d y ; p resu m ab ly  th e y  d isappeared . F e r r i s  
(1941) redescribed  fem ales supposed  to  be Acreagris crenata an d  m ales believed 
to  be  Monophlebus p innatus , on th e  basis of m a te r ia ls  p reserved  a t  th e  H a rv a rd
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U niversity . B o th  th e  fo rm s h av e  b een  considered  to  be m ale a n d  fem ale of th e  
sam e species, close to  Matsucoccus (C hap ter I ,  I I ) .

A m ong 117 B a ltic  am b er inclusions of scale insects ava ilab le  fo r s tu d y , 
64 a re  rep resen ta tiv e s  of Matsucoccidae (T able 1), a n d  re su lts  of in v estig a tio n s 
on th is  g ro u p  are  p re sen ted  in  th e  p ap e r, b u t  som e p a r tic u la r  fe a tu res  of scale 
insects inclusions an d  m ethods of th e ir  ex am in a tio n  are  also discussed (C hap ter 
I I I ) .

0.2mm

Fig. 13. Matsucoccus larssoni sp. n., $; ventral view of body, antenna and leg.

A ll posib le in fo rm atio n  ob ta ined  f r om th e  m atsucoccid  inslusions h as  been 
co m p ared  w ith  w h a t is know n a b o u t th e  h o st, life h is to ry , re p ro d u c tio n  e tc . of 
th e  p re se n t d ay  species. P in u s  ( =  Pin ites) succinifera, th e  m o th e r p la n t  of th e  
B a ltic  am b er, is considered  to  be th e  h o st of th e  fossil m atsucoccids. This belief 
is s tro n g ly  fav o u red  b y  th e  ev idence th a t  th e  re cen t species in fest exclusively  
th e  p ine , a n d  b y  th e  p ro p o rtio n  of inclusions of these coccids (55% ), a n d  p a r t i ­
cu la rly  b y  th e  p ro p o rtio n  of a d u lt fem ales (77% of all fem ale inclusions) (C hap­
te r  Y).
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0,1mm

0,5mm

F ig .  14 . Matsucoccus pinnatus ( G e r m a r  e t  B e r e n d t ) ,  $ ;  v e n t r a l  a n d  d o r s a l a s p e c t s ,  a n te n n a
a n d  le g .

http://rcin.org.pl



The Baltic am ber Matsucoccidae 491

The tax o n o m ic  ch a rac te ris tic s  of th e  fossil m atsucoccid  a la te  m ale a re  b ro a d ­
ly  d iscussed  on th e  b ac k g ro u n d  of th e  desc rip tion  of th e  recen t M . bisetosus b y  
B e a r d s l e y  (1968). T he w ings, a n te n n a e  a n d  legs a re  b e s t p reserv ed  in  th e  am b er 
a n d  m ay  be used  in  th e  tax o n o m y  of fossil m a te r ia l (T able 2). A p terous m ale, 
a d u lt  fem ale an d  firs t s tag e  la rv a  p ro v id e  few  ch a rac te ris tic s  fo r such  purposes 
(C h ap te r V I).

Fig. 15. Matsucoccus pinnatus (G e r m a r  e t  B e r e n d t ), ? , Coco 9 4 ;  d o r s a l  a n d  v e n t r a l  a s p e c ts .

The com parison  of m ales d ea lt w ith  in  th e  p re se n t p ap e r w ith  recen t M atsu­
coccus ju s tif ie s  th ie r  inclusion  to  th is  genus, a n d  com parison  of fem ales an d  
la rv a e  concur. H ow ever, th e  fossil form s ca n n o t be tre a te d  w ith  th e  recen t ones
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w ith in  one sy stem  or key  because of d iffe ren t m ethods ap p lied  a n d  sparse  ch a rac ­
te ris tic s  ava ilab le  in  th e  fo rm er, th u s  all species recogn ized  in  th e  a m b e r a re  
considered  to  be new  ta x a , an d  th e ir  d iagnoses an d  c lassification  b ased  m ain ly  
on few  q u a n tita tiv e  fea tu res , a re  a p p a re n tly  artific ia l (C hap ter Y I).

A la te  m ale of Matsucoccus p innatus  (G erm ah  e t  B e r e n d t )  com b. n . h as 
been  redescribed  a n d  illu s tra te d  on th e  basis of 19 spec im ens; 10 fem ales an d

Fig. 16. Matsucoccus pinnatus (G e r m a r  et B e r e n d t ) , $ (A-C) and first stage larva (D , E); 
A — ventral aspect, B — antenna C — leg, D — ventral view, E — antenna (free hand).

2 f irs t  s tag e  la rv ae  h av e  been  also a rb itra r i ly  acsribed  to  th is  species. T hree new  
species a re  estab lish ed : Matsucoccus larssoni (8 <$<$. 5$$). com prising  th e  sm allest 
fo rm s, ill. electrinus (10 <$<3, 2 $$) covering  th e  la rg es t fo rm s, a n d  M . apterus 
(3 no $$). F iv e  a la te  m ales in  v e ry  p o o r condition  rem a in ed  u n a tta c h e d  
(C hap ter V II).

T he s ta tu s  of Acreagris crenata K o c h  e t  B e r e n d t  a n d  Monophlebus irre­
gularis G erm a r  e t B e r e n d t ,  a ffilia ted  w ith  th e  Matsucoccidae b y  F e r r i s  
(1941), is discussed. B o th  a re  excluded  f r om th is  fami ly:  th e  fo rm er as nom en
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du b ium  because of absence of ty p e  m a te r ia l a n d  v ery  u n ad e q u a te  descrip tion , 
th e  la tte r  because show ing som e m onophleb id , b u t  n o t m atsucoccid  fea tu res  
(C hap ter IV ).

Fig. 17. Matsucoccus electrinus sp. n., $; dorsal and ventral aspects of body, antenna and 
leg. Antenna in Cocc 26 is strongly bent.
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STRESZCZENIE

[T y tu ł: Matsucoccidae (Homoptera , Coccinea) b u rsz ty n u  bałtyckiego]

P ierw sze i jed y n e  czerw ce z b u rsz ty n u  b a łtyck iego  zo sta ły  opisane w la tach  
1845-56 przez K o c h a  i B e e e n d t a  (Acreagris crenata $), G erm a ea  i B e r e n d t a  
(Monophlebus pinnatus  <J, M . irregularis d , M . trivenosus <?) i M e n g e g o  (Coccus 
avitus d , C. termitinus <J, C. sp. Ocliyrocoris electrina <j>, Orthezia sp. $). O ryg ina l­
n y ch  m ateria łów  ty ch  czerwców nie udało  się zdobyć, p raw dopodobnie zaginęły. 
F e r r i s  (1941) opisał n a  podstaw ie  b u rsz ty n ó w  b a łty ck ich  z kolekcji U niw ersy­
te tu  H a rw a rd a  sam icę, k tó rą  uw ażał za  id en ty czn ą  z Acreagris crenata i sam ca 
oznaczonego jako  Monophlebus pinnatus  (B ozdział I ,  I I ) .

Spośród  117 p rzeb ad an y ch  in k lu z ji czerwców w b u rsz ty n ie  b a łty ck im  64 
u zn an o  za  p rzedstaw icieli Matsucoccidae ( tab e la  I) . W ynik i p rac  n ad  tą  g ru p ą  
p rzedstaw iono  w niniejszej p ub likacji. P o n ad to  om ówiono pew ne specyficzne 
cechy in k lu z ji czerwców i m eto d y  ich b ad a n ia  (K ozdział I I I ) .

W szystk ie  in fo rm acje  jak ich  d ostarczy ły  ink luzje  zestaw iono z danym i 
n a  te m a t żyw iciela, cyk lu  rozwojow ego, rozm nażan ia  itp . ga tu n k ó w  współczes­
n y ch . Sosna b u rsz ty n o w a  — P inus ( — Pinites) succinifera — b y ła  p raw dopodob­
nie żyw icielem  k o p aln y ch  Matsucoccidae. P rzem aw ia za ty m  duży  p ro cen t (55) 
ty c h  czerw ców  w  s to su n k u  do w szystk ich  pozosta łych  (w p rzy p ad k u  sam ych 
sam ic w ynosi on aż 77%),  a p o n ad to  fa k t, że w spółczesne g a tu n k i ży ją  w yłącznie 
n a  sosnach  (B ozdz ia ł Y).

O bszernie opisano budow ę uskrzydlonego sam ca n a  podstaw ie schem atu  
w spółczesnego Matsucoccus bisetosus ( B e a r d s l e y  1968). Skrzydło, czułki i nogi 
są n ajlep ie j zachow ane w b u rsz ty n ie  i m ogą by ć  pom ocne w taksonom ii m a te r ia ­
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łów k o palny  eh. U  sam ców  bezsk rzyd łych , sam ic i la rw  ty lk o  n ieliczne cechy 
m ogą by ć  w y k o rzy stan e  (E ozdzia ł V I).

O kazy  sam ców , k tó ry m i za jm u je  się obecne opracow anie zo sta ły  włączone 
do ro d z a ju  Matsucoccus. E ów nież porów nanie sam ic i la rw  ze w spółczesnym i 
g a tu n k am i uspraw iedliw ia tę  decyzję. Jed n a k że  fo rm y  kopalne nie m ogą być 
w łączone ze w spółczesnym i do jednego  sy stem u  lub  k lucza , poniew aż m etody 
badaw cze i zak res d o stępnych  cech są zasadniczo różne. Z tego  pow odu w szystkie 
fo rm y  kopalne , z w y ją tk iem  w cześniej op isanych , u zn an e  zo sta ły  za g a tu n k i 
nowe, a  ich k lasy fikac ja  o p a r ta  n a  m ałej liczbie cech ilościowych je s t w założeniu 
sz tu czn a  (E ozdzia ł V I).

N a podstaw ie  19 sam ców , 10 sam ic i 2 la rw  I  s tad iu m  opisano Matsucoccus 
pinnatus  (G erm a r e t  B e r e n d t )  com b. n .  U stanow iono t rz y  now e g a tu n k i: 
M . larssoni ( 8 d d , 5 $$) o b e jm u jący  fo rm y  n a jm n ie jsze , M . electrinus (10 d d , 
2 $?), do k tó rego  w łączono fo rm y  najw iększe i M . apterus (3 $ $ ).  P ięć  sk rzy d la­
ty c h  sam ców , w b ard zo  z łym  stan ie , n ie oznaczono (E ozdzia ł V II).

P rzed y sk u to w an o  s ta tu s  Acreagris crenata K o c h  e t  B e r e n d t  i Monoplde- 
bus irregularis G erm a r  e t  B e r e n d t ,  fo rm y  łączone z Matsucoccidae przez 
F e r r i s a  (1941). O bydw ie zo sta ły  w yłączone z te j ro d z in y  — p ierw sza jako 
n om en  dub ium , ze w zględu n a  b ra k  m ateria łó w  ty p o w y ch  i b a rd zo  ogólnikowy 
opis, d ru g a  poniew aż ta k  opis, ja k  i ry su n e k  zaw iera ją  w yraźne cechy Moyio- 
phlebidae [E ozdzia ł IV ].

PE3IOME

[3arjiaBue: Matsucoccidae (Homoptera, Coccinea) H3 6anTnhcKoro BHTapa]
A b t o p  u cc jie flO B a ii 117 h h k jik > 3 h h  M epBeuoB b ó a jm iik K O M  B H T ape, 64 H3 K O T optix  

ornec k npeRCTaBHTejiRM Matsucoccidae. YcTaHOBJieHti 3 h o b l i x  BHfla — Matsucoccus 
larrsoni sp. n., M. electrinus sp. n. u M. apterus sp. n., a Taioice omicaH M. pinnatus (G er­
mar et B erendt) comb. n. IIpoH3BeaeHa p eB H 3n a  cT a T y ca  Acreagris crenata K och et Be­
ren d t u  Monophlebus irregularis Germar et B erendt h  KOHCTampoBaHo, h t o  o h h  He npw- 
H a/yiO K aT k  Matsucoccidae.

IIpoaHajiH3npoBaHbi AOCTynHtie rjib HCCjieROBaHHH TaiccoHOMłniecKHe npH3HaKu 
nepBeuoB H3 HHTapHtix h h k jik > 3 h h . OócyjKReHa nmoTeTHHecKaa ÓHOJiorHa ncKonaeMLix 
Matsucoccidae; o h h  5 k h jih , no-BHRHMOMy Ha Pinus succinifera.

B paóoTe npHBe,n,eH Tax»e oÓ3op JiHTepaTypw no Bonpocy HCKonaeMtix nepBeuoB, 
oócyacReHo c o c t o b h h c  HceneROBaHHH b s t o h  oóJiacTH, cyntecTByiontHe KOJUieKipiH h  Me- 
TORBI HCCJieflOBaHHH BHTapHbIX HepBeROB.

Redaktor pracy — prof. dr J. Nast

http://rcin.org.pl



http://rcin.org.pl



http://rcin.org.pl


	Spis treści



