
P O L S K A  A K A D E M I A  N A U K
INSTYTUT ZOOLOGII

A N N A L E S  Z O O L O G I C I
Tom  43 W arszawa, 15 XII 1989 N r 5

Jan K o t e j a

Inka minuta gen. et sp. n. (Homoptera, Coccinea) from Upper Cretaceous
Taymyrian amber

[W ith 1 Table and 48 Text-figures]

Abstract. Inka minuta gen. et sp. n. described on the basis of six alate males from the T aym yrian U pper 
Cretaceous am ber (Santonian, ca. 85-87 mill, years) is sim ilar to  the extant Eriococcidae w ith w hich it 
shares the structu re  of head, antennae, legs, external genitalia, but differs in the presence o f a central 
m em braneous area of scutum, characteristic of the Kermesidae, Coccidae etc. T he rem arkable long 
m icrotrichia on  wings are unique am ong the scale insects. This, com bined with o ther features, justified 
the erection o f the family Inkaidae. The M esozoic scale insect fossils are reviewed and briefly discussed.

IN T R O D U C T IO N

The inform ation on M esozoic coccids is scarce: two forms (impression fossils) 
have been described from Lower Cretaceous Siberian deposits ( K o t e j a  1988d, 
1989) and one from U pper Cretaceous C anadian am ber ( B e a r d s l e y  1969). All 
these forms are members of the more primitive archeococcids (Orthezioidea). The 
discovery of neococcids (Coccoidea), represented by a few poorly preserved pseudo- 
coccid males and 6 eriococcid-like winged specimens, the latter being dealt with in 
the present study, provides im portant inform ation on the phylogeny of the scale 
insects.

The Taym yrian amber, which contains num erous insect inclusions, is conside­
red to be of Santonian (Upper Cretaceous) age, ca. 85-87 mill, years old. The most 
productive locality is Y antardakh (“A m ber-M ount”) situated on the left bank of 
the River M aym etch, Peninsula Taymyr, K hatanga Region, N orthern  Siberia (for 
m ore inform ation see Z h e r ik h in  and S u k a c h e v a  1973, S c h l e e  and G lO c k e r  1978, 
R a s n i t s y n  1980, and records cited herein). The am ber pieces are very small.
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78 J. Koteja

2-5 mm, rarely exceeding 10 mm; embedded together with coal (perified wood) in 
sand. The am ber (retinite) is reddish or yellowish-brown, transparent, with num e­
rous air bubbles and fissures; although not very hard, it is fragile and easily 
springs into pieces at any attem pt at cutting or polishing, thus requiring special 
care when preparing slides for microscopic exam ination. All the pieces received for 
study are icicles formed of distinct semiconcentrie layers. The inclusions, except 
one, are embedded between these layers. Different optical properties of the 
neighbouring layers originated from hardening and shrivelling of the resin, and 
various light reflecting planes, air bubbles etc., make the exam ination difficult; in 
addition, the pieces tend to split along the fissures between the layers dam aging 
the inclusion.

Among the inclusions received for study, two were already m ounted in C anada 
balsam on a thick glass. To enable exam ination from both sides, they were 
rem ounted and embedded between two cover glasses. The other pieces were 
dissected (when necessary), polished, partly using of m ethods adapted for the Baltic 
amber, partly scratched by means of a new razor blade and embedded in balsam. 
In some instances the balsam  penetrated the am ber and im pregnated the inclusion. 
The use of balsam preliminarily hardened by means of repeated heating (before 
embedding the amber) may protect the inclusion from balsam penetration  (m ethod 
elaborated after the Taym yrian inclusions had been embedded).

The inclusions were examined in changeable direct and transm ission light, 
under magnification 100-600 x . All drawings were made by means of a pentagonal 
prism. “Cocc” followed by a num ber refers to numerals of fossils in the “C atalogue 
of fossil scale insects” being prepared by the author.

The m aterial has been offered for study by the Paleontological Institu te of the Academy of 
Sciences. Moscow. 1 am very grateful to  the Staff of this Institute for their generous assistance, and 
particularly to Dr D. E. S h c h e r b a k o v ,  D r I. D. S u k a c h e v a  and D r A .  P. R a s n i t s y n  who provided 
also valuable paleontological and technical inform ation. 1 would like to express my sincere t hanks  also 
to D r J. W. B e a r d s l e y  (College of T ropical Agriculture, H onolulu) for inform ation on C anadian  
am ber and discussion of various phylogenetic and paleontological questions.

Inkaidae fam. n.

T y p e  g e n u s :  Inka  gen. n.

D ia g n o s i s :  Neococcids of eriococcid branch; with two pairs of simple eyes; 
moniliform term inal part of antennal flagellum: well developed, subrectangular 
medial mem brane of scutum ; short, transverse scutellum : short, com pact, conical 
penial sheath devoid of ventral setae: with very long m icrotrichia on whole wing 
m em brane; of U pper Cretaceous age; monotypie.

The fossils bear num erous specialized features met in some recent advanced 
groups (Kermesidae, Coccidae, Asterolecaniidae, Lecanodiaspididae)\ on the other 
hand, the general appearance, the structure of head and antennae, external
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Inka minuta gen. et sp. n.

Figs 1-8. Inka minuta, gen. et. sp. n. ęj, Coce 172, holotype; 1 — dorsal aspect (wing sculpture and 
m icrorichia om itted); 2, 3 -  head dorsal and ventral; 4 -6  — fore-, mid- and hind-legs; 7 — apex 

of tibia and  tarsus, ventral; 8 — the same, side view.
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80 J. K oteja

Figs 9-15. Inka minuta, gen. et sp. n. Coce 172, holotype; 9 — ventral aspect (no a tten tion  has 
been given to  accuracy of drawing of the mites near hind-legs); 10 — antenna; 11, 12 — first and 
second flagellar segm ents; 13 — tw o term inal flagellar segm ents; 14 — apex of abdom en, dorsal; 

15 — the same, ventral (wax secretions omitted).
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Inka minuta gen. et sp. n. 81

genitalia, etc., correspond with those in the Eriococcidae, and the very long 
m icrotrichia m ake them  distinct from all other described groups. Presum ably they 
belong to  a rather small, highly specialized group that derived from the eriococcids 
in M id-M esozoic and died out in Late Cretaceous or Early Tertiary. F o r both 
m orphological and ecological reasons it is very unlikely that these coccids are 
ancestors of any extant advanced neococcids. First, these groups are more 
primitive than Inka  with respect to at least some features; second, the progress of 
the neococcids is apparently associated with the success of the angiosperms, 
whereas Inka  seems to have been confined to some M esozoic gymnosperms. 
However, it should be emphasized that the Lower Cretaceous forms already 
m entioned are very similar to the recent Matsucoccidae and Xylococcidae, thus the 
longevity of at least some coccids cannot be excluded. (See also “Discussion”).

Inka gen. n.

E ty m o lo g y :  Inka (Irena) is the name of my daughter.

T y p e  s p e c ie s :  Inka minuta sp. n.

D ia g n o s i s :  Eriococcid-like, small; head heart-shaped in dorsal view, subro­
tund in lateral view; two pairs of simple eyes and one pair of lateral ocelli; 
m idcranial ridge absent dorsally; dorsom edial plate strong, with well developed 
postoccipital ridge; an tenna 10-segmented, flagellum proximally filiform, distally 
m oniliform; apical segment acute, but not pyriform, with 4 needle-like term inal 
setae; capitate setae on 6-7 flagellar segments; prescutum  subrectangular, bulged, 
with well developed prescutal sutures (ridges); scutum  with a rectangular, well 
developed medial m em brane; m esosternum  without medial longitudinal ridge, with 
very long setae; wing w ithout anal lobe; haltere absent; legs short, with long setae; 
tarsus 2-segmented; claw w ithout a denticle; tarsal and ungual digitules well 
developed, apically knobbed; abdom en broad, flat, with few setae; segment VIII 
with a pair of rem arkable long dorsal setae and pleural lobes with 5-6  setae, one 
very long; glandular pouch well developed, with 2 setae; penial sheath conical, 
solid, apically tapered and rounded; style slightly bent downwards, with 2 pairs of 
latero-dorsal setae inserted near apex, w ithout ventral setae; aedeagus parallelsi­
ded, short, slightly bent, with obliquely truncate apex; U pper Cretaceous (Santo- 
nian) Taym yrian am ber; presumably associated with gym nosperm s; monotypie.

Inka minuta sp. n.

H o ł o t y pe: Cocc 172, alate male, No. 3311/584 (1971); Paleontological Institute, Academy of 
Sciences, M oscow; Taym yrian  amber, coll. in Y antardakh  (Taym yr N at. Distr., K hatanga Region) on 
left bank of the river M aym etch; U pper C retaceous (Santonian) deposits; U pper p art of the K hetsk 
form ation.
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82 J. Koteja

O riginally  am ber piece 3 x 3 x 3  m m 3, yellowish brow n; 20.111.1987 polished to  3 x 3 x 0 , 5  m m 3 
and em bedded in balsam. Specimen em bedded within one layer of resin, thus not obscured by light 
reflecting p lanes; well preserved, can be examined in laterodorsal and lateroventral aspects. Three adult 
mites located between posterior legs of the coccid.

P a r a t y p e s :  The rem aining 5 specimens, all alate males, collected with the holotype and preserved 
in the Paleontological Institute, Moscow, are designated as paratypes.

Cocc 171; N o. 3311/583 (1971); originally 1 2 x 6 x 4  m m 3, containing also a specimen of Dipt era:
20.111.1987 disseceted; piece with the coccid polished to  1 . 2 x l . 2 x 0 . 3  m m 3 and em bedded in balsam. 
Specimen relatively well preserved; may be exam ined in laterodorsal and lateroventral aspects; it is the 
smallest specim en within the series.

Cocc 174; N o. 3311/586 (1971); originally 6 x 5  x5  m m 3; specimen em bedded between tw o layers 
of resin; to  avoid  a very likely splitting of the inclusion, am ber polished only from one side; this plane 
covered w ith balsam  and a cover glass, 9.V.1987. Antennae, head and thorax  can be exam ined in dorsal 
view; abdom en veiled by right wing; ventral face not accessible because of thick layer of resin with 
num erous bubbles and light reflecting planes.

Cocc 175; No. 3311/587 (1971); originally 6 x 3 x 2  m m 3; 20.111.1987 polished to  2.2 x 1.5 
x0.8 m m 3 and  em bedded in balsam . Specimen in poor condition, em bedded between two layers of 

resin am ong fissures; a series of light reflecting planes alm ost perpendicular to  the frontal plane makes 
the exam ination  very difficult. W ithin several weeks the balsam  penetrated the am ber and im pregnated 
the specim en: the  fissures disappeared, but also some cuticular structures became invisible.

Cocc 178; No. 3130/175 (1970); when received for study 3 x 2 x 1  m m 3, em bedded in balsam  
between a thick basic glass and a cover glass; specimen partly im pregnated with balsam  (resin?).
20.111.1987 rem oved from balsam, polished to  1.3 x 0.9 x 0.4 m m 3 and em bedded between two cover 
slips. After som e weeks the balsam  penetrated further parts of the specimen which can be exam ined 
from sides; m inute details difficult to  see.

Cocc 179; N o  3130/176 (1979); when received for study 5 x 3 x 1  m m 3, em bedded in balsam  with 
Cocc 178 on  one basic glass. 20.111.1987 removed and polished to 3 x 2 x 1 .  Specimen very poorly 
preserved, crum pled, in part dessicated and affected by putrefaction: completely im pregnated with 
balsam  (resin?); little can be seen.

D e s c r i p t i o n

The description has been based on all available material. Some quantitative 
data for each specimen are given in Table 1. Also num erous drawings of the 
inclusions give an idea of the variability of the (hypothetical) species. The 
term inology and the pattern of description follow those proposed by A fifi (1968) 
for Pseudococcidae and Eriococcidae.

Body small, robust, 660-820 pm long, 180-240 pm wide, about 200 pm high at 
m esothorax; wing expanse 1320-1750 pm; legs and antennae short; waxy tail rods 
about as long as the body or slightly longer.

Head heart-shaped in dorsal view, rounded in lateral aspect, 120-150 pm long 
(from apex to  neck constriction), 150-180 pm wide, about 150 pm high. M idcranial 
ridge, if present, cruciform, very short dorsally; ventrally longer, presumably 
extending to  ocular sclerite. D orsom edial plate well defined, posteriorly bordered 
with a strong postoccipital ridge, with the lateral extremities sharply bent back­
wards. P reocular and postocular ridges widely separated medially, but the latter 
almost touching the postoccipital ridge. A dditional ridges between postocular and 
cervical ridges, and preoral ridges not visible.
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Inka minuta gen. et sp. n. 83

Figs 16-20. Inka minuta, Coce 171 J ,  paratype; 16 — dorsal aspect (waxy tail rods detached from 
body); 17 — ventral aspect (note the very long setae on m esosternum ); 18, 19 — head, dorsal and 

ventral; 20 — piece of tail rod showing its filam entous structure.

D orsal simple eyes projecting beyond the margin of head in dorsal view; their 
corneae 25-30 pm in diam eter, separated by 65-90 pm. Ventral eyes of the same 
diam eter or very slightly smaller, about 25 pm apart. Lateral ocelli situated below 
dorsal simple eyes, close to  the postocular ridges. O cular sclerites presum ably 
m oderately sclerotized. G enae slightly sclerotized. A few (2-4) dorsal setae at the
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head apex, and perhaps 6-8 ventral setae on both sides of the m idcranial ridge. 
G enal setae not noticed.

Antennae 10-segmented (sporadically one an tenna with 9 segments), 420- 
500 pm long, i.e., longer than  half body length and about as long as the legs. 
Scape cylindrical, wider (35-45 pm) than  long (about 30 pm), presumably with 3 or 
4 setae. Pedicel broadly club-shaped, 50-60 pm long, 25-40 pm wide, with a dorsal 
cupola and 15-20 setae (including fleshy and hair-like ones), much shorter than

Figs. 21-32. Inka minuta, Coce 171 paratype; 21 — an ten n a; 22 — two apical flagellar 
segm ents; 23-26 — left and right fore-legs, mid-leg and hind-leg, respectively; 27 — tarsus, dorsal; 
28 — tarsus, side view; 29 — wing edge with m icrotrlchia; 56, 31 — apex of abdom en in 

laterodorsal and lateroventral aspects; 32 -  the same, enlarged.
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Inka minuta gen. et sp. n. 85

segment width. First flagellar segment (III) 55-60 (im long, 12-20 (im wide, with 
10-12 fleshy and hair-like setae, the former being shorter than the segment width, 
the latter slightly longer. Segments IV -V I cylindrical, 40-55 (im long, about 12 pm 
wide, sometimes clearly binodose, with 13-16 fleshy and hair-like setae; segment 
VI always with 1 or 2 capitate setae; these sometimes also on segments IV and V. 
Segments V II-X  barrel-shaped or spherical, 30-45 pm long, 25-30 pm wide; 
term inal segment tapered apically and pointed, but not clearly pear-shaped as in 
the eriococcids; these segments with 10-15 setae, including 2 or 3 hair-like setae 
(sometimes not distinguishable), 1 antennal bristle (on segments VIII and IX) and 
2-4 capitate setae. Apical segment with 3 antennal bristles, 7 fleshy setae, 4 
capitate setae and 4 short needle-like apical setae. In the Eriococcitjiae studied so 
far, there is 1, rarely 2 (Gossyparia) short hair-like “apical setae” (Afifi 1968). The 
m inute basiconic or coeloconic sensilla, as well as the intersegm ental sensilla 
described in scale insects ( K o t e j a  1980) have not been found in the fossils under 
study.

P ro thorax  separated from head by a deep cervical constriction. The former 
shrivelled in all specimens, so that the prescutum  approaches the head, but the 
prono tal ridge and the cervical +  propleural sclerite are well developed and visible 
in some specimens. P rosternum  and the transverse prosternal ridge also noticed in 
some inclusions. P rosternal setae not observed.

Prescutum  subrectangular, with rounded sides (prescutal ridges), bulged; 60-

Fig. 33. Inka minuta, Coce  174 g, paratype; head and thorax, dorsal (abdom en veiled by wing; 
right an tenna deprived of setae to  show the structure of m esothorax).
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70 urn long, about 120 [im wide. Medial m em braneous area of scutum  rectangular, 
with delicate longitudinal folds, 55-65 pm long (in Cocc 171 much shorter), 115- 
130 pm wide. Scutellum transverse, short, rather of the eriococcid than the 
pseudococcid type; but neither scutellar ridge nor foram en could be observed; 48- 
60 pm long (much smaller in Cocc 171) and about 120 pm wide. M esosternum  
trapezoidal, w ithout medial ridge; reliable m easurem ents difficult to  obtain, presu­
mably 100-140 pm long, about 160 pm wide; furca norm al. M esopostnotum  well 
developed; m em brane separating it from scutellum about 100 pm long. Pleural 
region of m esothorax and the m etathorax difficult to  study. The following setae

300>un

Fig. 34. Inka minuta, Cocc 175 T  paratype; ventral aspect.
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Inka minuta gen. et sp. n. 87

have been observed: 2 pairs on prescutum, 2-4 pairs on tegulae, and several 
(about 12 in Cocc 171) very long, ca. 60 pm, setae on mesosternum.

Wings of norm al neococcid structure, 570-750 pm long, 270-330 pm wide; 
width : length ratio 1 : 2.1-1 : 2.3; with distinct subcostal and cubital ridges, w ithout 
anal lobes; all wing disc in tubercular sculpture (folds) arranged in regular rows, 
covered with rem arkably long microtrichia, on wing edges 14-19 pm. Alar setae 
and sensilla not observed. Halteres absent (among eriococcids halteres are reduced 
in Ovaticoccus, but anal lobes are present; A f i f i  1968).

Legs short, ra ther robust, with all jo in ts well developed; 370-470 pm long, 
posterior ones being slightly longer than the rest. Coxa 55-60 pm long, 35-40 pm 
wide, with at least 15 setae, apical ones longer than coxa width., T rochanter 
indistictly constricted; proxim al part much smaller than the distal one, w ith 2 
needle-like basal setae and perhaps 3 pairs of cam paniform  sensilla; distal part 
with about 5 setae, of which the 2 apical ones as long as, or longer than, the 
trochanter (in eriococcids the setae are undifferentiated and much shorter than  the

lOO^m

Figs 35, 36. Inka minuta, Cocc 175 paratype; 35 -  head and thorax, dorsal (left an tenna 9- 
segmented); 36 — the same, ventral (furca and m esopostnotum  draw n with broken line).
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trochanter, except Gossyparia, in which one apical seta is longer than the rest; 
A fifi 1968). Com bined length of trochanter and femur 120-150 pm, latter about 
30 pm wide, with about 20 setae, including fleshy and hair-like ones. Tibia 130— 
170 pm long, about 25 pm wide, with 35-40 setae as long as the segment width 
and 2-4  strong apical spurs. Tarsus 50-60 pm long, 15-18 pm wide; 2-segmented; 
distal segment with a dorsal cupola near base and 11-14 setae, including 2 or 3 
fleshy setae; tarsal digitules well developed, with apical knobs, about 20 pm long. 
Claw broad at base, abruptly tapered, slightly curved, w ithout teeth; about 25 pm 
long; ungual digitules slender, apically knobbed, about as long as the claw.

Abdom en broad, flattened dorso-ventrally, with well developed pleural lobes of 
segment VIII; sclerites not recognized. Setae: 1 pair of dorsal setae on each 
segment, those on segment VIII conspicuous, more than 40 pm long (feature shared 
with eriococcids); 2 or 3 pairs of ventral setae; 1 or 2 pairs of pleural setae up to 
35-40 pm, but 5-7 pairs on segment VIII, 40-80 pm long, i.e., about half length of 
the glandular pouch setae. G landular pouch well developed, with num erous pores 
and 2 setae 80-130 pm long. G enital segment of eriococcid type. Penial sheath 90- 
100 pm long, 40 pm wide at base and 40 pm high (smaller in Cocc 171); in dorsal 
view uniformly tapering to a narrow, rounded tip; in lateral view apical part (style) 
also uniformly tapered and curved downwards. Anal opening at about l/ 3 the 
length of the sheath. Setae: 1 pair of dorsal setae, 30-40 pm long, 1 pair of similar 
lateral setae, both inserted at the base of style and extending beyond its apex; 
ventral setae not noted. A group of cupolae on apex of the style. Aedeagus

Table 1. Some quantitative characteristics of Inka minuta sp. n. H ead num erals refer to specimens.
All dim ensions in pm

Characteristics 171 172 174 175 178 179

Body: length 640 750 — 700 830 660
width 160 220 300 250 - -
height - - - - 200 -

W ing: length 570 640 750 720 - 730
width 270 280 360 310 330 330

W axy tail rod: length 780 720 1120 720 - 570

Head: length 140 115 150 100 120 -
width 150 160 180 150 - -
height - - - - 140 -

Prescutum : length 42? - 70 60 70 70
width - - 130 - - -

M em braneous area of scutum : length 40 - 65 55 55 -
width - - 110 130 - -

Scutellum : length 35 - 55 50 65 50
width - - 120 120 - -
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Inka minuta gen. et sp. n. 89

Table 1 — continued

C haracteristic 171 172 174 175 178 179

M esosternum : length 90 100 100 95 140 150
width - - 160 160 - -

Penial sheath: length 90 100 - 90 100 90
width - 40 - 40 - -
height 35 - - - 50 50

A ntenna: length of segm ents I 30 - 42 30 30 -
II 42 60 54 48 54 -
III 54 60 54 60 60 -
IV 48 54 54 48 54 -
V 48 42 54 48 54 54
VI 42 42 54 42 48 48
VII 42 36 54 42 48 48
VIII 36 30 48 30 42 40
IX 36 30 42 30 42 40
X 36 36 42 36 42 45
total 410 420 500 410 470 -

Legs: length of segm ents; claw ca. 25 pm 
A nterior leg: coxa 54 54 60

trochan ter +  femur 126 138 - 138 150 138
tibia 132 150 - 144 162 162
tarsus 48 51 - - 54 54
total 380 410 - - 440 -

M iddle leg: coxa 48 60 - - 66 60
trochan ter +  femur 120 126 - 142 138 138
tibia 132 150 - 150 156 168
tarsus 48 51 - - 60 57
total 370 410 - - 440 450

Posterior leg: coxa 54 60 - - 66 -
trochanter +  femur 126 138 - 138 144 150
tibia 138 150 - 156 162 180
tarsus 48 51 - - 54 60
to ta l 380 420 - - 440 -

parallelsided, slightly bent, with obliquely truncate apex; presumably slightly 
longer than  half length of the penial sheath.

Paleontological data  as given for the genus.

N o t e

Joined inclusions of various animals in the same am ber piece may be pure 
accidents; sometimes they may result from the preferred place and time of resin 
exudation and, perhaps rarely, may have biological reasons, e.g., the shared 
em bedding of predator and its prey, a pair in copula, m other with her new-born 
larvae (the latter observed in Newsteadia; K o t e j a  and Ż a k - O g a z a  1988), and 
m inute arthropods on their “vehicles”, for example, Mallophaga on Diptera. The
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o

37i.

Figs 37-40. Inka minuta, Coce 178 J ,  paratype; 37 — lateral aspect (left legs deprived of setae; left 
wing om itted); 38 — right antenna with abnorm al segm entation; 39 — two apical flagellar 

segm ents; 40 — wing edge with m icrotrichia.

joined inclusion of the coccid male Cocc 172 with the Acarina presumably 
represents such an instance. This assum ption is based on the intim ate embedding 
of the mites between the legs of the coccid and on the behaviour of these animals 
which use insects for dispersal (personal inform ation of Mr. Jerzy M a g o w s k i ,  

Poznań). I do not remember whether anybody noticed coccids carrying other 
insects or mites.
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Inka minuta gen. et sp. n. 91

D ISC U SSIO N

R e l a t i o n s h i p s

A . M i c r o t r i c h i  a. The most rem arkable feature of Inka  are the m icrotrichia. 
These m inute hairs that densely cover all the wing membrane, being slightly longer 
on the edges than  on the remaining surface, occur in all the neococcids (Coccoidea) 
studied ( G h a u r i  1962, G i l i o m e e  1967, A f i f i  1968, and many others) and in the 
Phenacoleachiidae ( K o t e j a  1986b); in the archeococcids (Orthezioidea) they have 
not been observed, in any case, never described. Unfortunately, because of the 
m inute size and the presumed overall presence, they were hardly mentioned, and 
their drawing provided by H o y  (1954) for Eriococcus orariensis is perhaps the only 
one in the recent literature. The exam ination of specimens of various groups at 
hand reveals that the length of the m icrotrichia does not depend on the wing size, 
varying between 2 and 10 pm. In Inka  they reach nearly 20 pm on the posterior 
wing edge and, associated with the relatively small wing, are striking at first sight. 
Since in the primitive groups (Putoidae and Phenacoleachiidae) the m icrotrichia are 
medium-sized, their elongation in Inka  may be regarded as a derived condition.

B. M e d i a l  m e m b r a n e  o f  s c u t u m .  The presence of m icrotrichia as well as 
m any other characteristics indicate that Inka  is a m ember of the neococcids. In 
this group, the scutum  may have two forms — either it is sclerotized (usually 
strongly) th roughout, or the medial part, subrectangular in shape, forms a mem­
braneous foram en provided with strong lateral ridges that connect the prescutum  
to the scutellum. The former condition occurs in the following groups:

Putoidae; Puto mexicanus examined. No inform ation exists on P. antennatus 
and P. yuccae briefly described by Reyne (1954) and Beardsley (1962), respective­
ly, and Macrocerococcus superbus (Schmutterer 1952, Tereznikova 1975); howe­
ver, males in the latter are larviform with significantly modified thorax.

Pseudococcidae\ Sulc (1943, 1944), Schmutterer (1952), G iliomee (1961), Afifi 
and Kosztarab (1967), Afifi (1968), M iller (1975), Vinis and Kozar (1981) and a 
num ber of other papers that provide more or less detailed inform ation on about 
50 species. Afifi (1968) noticed a longitudinal narrow  m em braneous strip in the 
midline of scutum  in most pseudococcids he studied.

Eriococcidae; G oux  (1936, 1948), Hoy (1954), Jancke (1955), D ziedzicka (1961), 
A fifi and Kosztarab (1967), A fifi (1968), Patel (1971), M iller and G onzalez 
(1975).

Apiomorphidae: T h e r o n  (1968).
Opisthoscelis; T heron (1968).
Stictococcidae; R i c h a r d s  (1971). The medial part of scutum  is weakly scleroti­

zed and sculptured in a different pattern  than  the lateral parts, but there are no 
traces of any sutures or ridges between the central and the m arginal parts.

Conchaspididae; M amet (1954), Afifi (1969).
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Figs 41-46. Inka minuta, Coce 178 J ,  paratype; 41 — lateral aspect, 42 — head, side view; 43 — 
prescutum  (a), tegula (b), m edian m em brane of scutum  (c), scutellum  (d) and m em brane between 
scutellum  and m esopostnotum  (e) in profile view; 44 — apex of abdom en, side view; 45-46 —

fore-, mid- and hind-legs, respectively.
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Figs 47, 48. Inka minuta: A l — Coce 178 paratype, apex of tibia and tarsus in lateral view; 48 
— Cocc 179 £  paratype, dorsal aspect of body affected by dessication and putrefaction (right

an tenna omitted).
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Diaspididae; T h e r o n  (1958), B u s t s c h i k  (1958), G h a u r i  (1962) and num erous 
other records providing inform ation on about 100 species.

The scutum is disjoined medially by a large subrectangular m em brane in:
Kermesidae; K u w a n a  (1931), B o r c h s e n i u s  (1960), K o t e j a  and Ż a k - O g a z a  

(1972), H a m o n ,  L a m b d in  and K o s z t a r a b  (1976).
Lecanodiaspididae; G i l i o m e e  (1967b), A f i f i  and K o s z t a r a b  (1969).
Coccidae; Ś u l c  (1932), P e s s o n  (1941), B o r c h s e n i u s  (1957), G i l i o m e e  (1967a), 

K o t e j a  (1966, 1969, 1970), K o t e j a  and R o ś c i s z e w s k a  (1970), H e i d e l  and K o h l e r  

(1979) and others. The central m em brane is very distinctive in this family and is 
illustrated in almost all papers dealing with males.

Aclerdidae; L a  F a c e  (1915), M c C o n n e l  (1954), H o w e l l  (1976).
Asterolecaniidae; R u s s e l  (1941), J a n c k e  (1955), G i l i o m e e  (1968), M i l l e r  and 

L a m b d in  (1978).
In other neococcid groups the males are wingless (larviform), e.g., in the 

Phoenicococcidae, Halimococcidae, or absent (unknown), e.g., in Cryptococcus, 
Kuwanina , Beesonia; finally, descriptions of some groups in which males were 
observed or mentioned, were unavailable, e.g., Dactylopiidae, Cerococcidae 1 (men­
tioned by S u l c  1953, A f i f i  and K o s z t a r a b  1967 and W i l l i a m s  (1969) and 
Tachardiidae ( M a h d i h a s s a n  1931, M i s r a  1931). However, all these groups are 
extremely specialized with respect to  their m orphology and biology, thus their 
close relationship with the Cretaceous coccid in question is very unlikely.

T h e r o n  (1958) considered the solid sclerotized scutum  throughout to be a 
prim ary (plesiomorphic) m esothoracic structure, whereas both G i l i o m e e  (1967) and 
A f i f i  (1968) regarded it as a specialized (apomorphic) one. The latter, apparently 
erroneous, view arose from the m isinterpretation of the evolution of chrom osom e 
systems in the neococcids (see also N u r  1980) and the phylogenetic position of 
Steingelia. The central part of scutum  might have become m em braneous at least 2 
or 3 times — in the Kermesidae and in the coccid and asterolecaniid branches. To 
assume a m onophyletic origin of the medial m em brane in the neococcids, also a 
com m on ancestor of the coccid and asterolecaniid stocks and the Kermesidae must 
have been postulated.

Inka  has a well defined medial membrane, presumably with strong lateral 
ridges. Thus, with respect to this feature, it could be considered as a member of 
the coccid or asterolecaniid branches, or as a relative of the Kermesidae.

C. G e n i t a l  s e g m e n t .  In the recent neococcids the m em braneous area of 
scutum  is associated with elongation and sclerotization of the penial sheath. The 
latter is an obvious adaptation  to the changes of the female body, and the co­

1 Some m onths after the m anuscript of the paper had ben subm itted for publication I received 
from D r M ichael K o s z t a r a b  (Blacksburg, Virginia) an incom plete specimen of Cerococcus indicus 
( M a s k e l l ). The m esoscutum  bears a subrectangular m em brane medially, and the flagellar segments are 
cylindrical, of the pseudococcid or coccid type.
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occurrence of these two phenom ena is an accident or “general specialization” and 
cannot be interpreted in causal terms. The conditions in Conchaspididae, Diaspidi- 
dae, Stictococcidae etc. (sclerotized scutum  and elongated penial sheath) support 
this opinion. O n the other hand, the adaptation  to the modified female body (or 
behaviour) may be effected by elongation of pregenital segments (e.g.. in Apiomor- 
phidae). Inka  reveals unique conditions by the com bination of the m em braneous 
central part of scutum  with the eriococcid genital segment.

D. O t h e r  e r i o c o c c i d  f e a t u r e s .  In addition to the structure of the genital 
segment, Inka  shares with eriococcids several other characteristics, listed below 
(only those used by A fifi 1968, to separate Eriococcidae and Pseudococcidae are 
considered):

— postoccipital ridge well developed,
— flagellum moniliform, term inal segments barrel-shaped (present also in 

Kermesidae),
— scutellum transverse, short (present also in several other neococcids),
— trochanter with the basal part shorter than  the apical one,
— tarsal and ungual digitules knobbed (also in some other neococcids),
— claw short, broad at base, abruptly tapering,
— abdom inal segment VIII with reduced num ber of dorsal setae (observed 

also elsewhere),
— glandular pouch with 2 setae (common feature in neococcids),
— prescutum  about as long as the medial part of scutum.

E. C o n c l u s i o n s .  Inka  seems to be a close relative of the Mesozoic Eriococci­
dae; it reached a high level of m orphological specialization and presumably 
became extinct before the Tertiary. It is very unlikely that any of the recent 
neococcids might have derived from this group, because all have some features 
m ore primitive than  Inka, for instance, the Kermesidae, which share with this fossil 
form several characteristics, have num erous simple eyes.

S t a t e  o f  t h e  M e s o z o i c  s c a l e  i n s e c t s

About 200 T ertiary scale insect fossils that represent alm ost all extant families 
are known. Some of them have already been described and named, e.g., M atsucoc- 
cidae ( K o t e j a  1984, 1986), Ortheziidae ( K o t e j a  1987 and records cited herein), 
Eriococcidae ( K o t e j a  1988a, 1988c), Kermesidae ( K o t e j a  1988b). It became ob ­
vious, that the rad iation  of the scale insects must have occurred prior to the 
Eocene time. M ost entom ologists believed the divergence had taken place in the 
Late Cretaceous, and only a few, e.g., B o r c h s e n i u s  (1958) placed it as early as in 
the C arboniferous and Perm ian times (for discussion see K o t e j a  1985). However, 
paleontological evidence was lacking to  support any of these suggestions.

The M esozoic scale insects have been discovered quite recently. Mesococcus
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asiatica B e c k e r - M i g d i s o v a ,  1959, a minute, larviform impression from Upper- 
Triassic deposits is controversial ( B e a r d s l e y  1969, S c h l e e  in H e n n i g  1981). Even 
if this fossil actually is a scale insect, it tells little about the state and diversity of 
the coccids in the M esozoic time because it is impossible to indicate any recent 
g roup with which it could be related. Several other Perm ian and early Mesozoic 
fossils originally affiliated with the scale insect branch have been transferred to 
other groups ( H e n n i g  1981, and records cited herein). U ndoubted scale insects are 
the following fossils:

Baisococcus victoriae K o t e j a ,  1989, impression of one alate male from Siberian 
Lower Cretaceous deposits, close to the extant Xylococcidae.

Eomatsucoccus Koteja, 1988, represented by 2 species (4 male impressions) of 
the same Siberian deposits; the preserved cuticular rem nants of these fossils are 
almost identical with the Tertiary and contem porary Matsucoccidae.

Electrococcus canadensis B e a r d s l e y ,  1969, a single inclusion of an alate male in 
Upper Cretaceous C anadian am ber; considered to  be alied to the recent Pityococ- 
cidae (there are a few other inclusions, not yet examined, which may belong to the 
same group; prof. J. W. B e a r d s l e y ,  personal com m unication).

A few unnam ed forms in the C anadian amber, different from Electrococcus 
(prof. J. W. B e a r d s l e y ,  personal com munication).

Inka minuta gen. et sp. n., male inclusions in Upper Cretaceous Taym yrian 
am ber; pressum ably a specialized, extinct group related to  Eriococcidae.

Two unnam ed male inclusions in poor condition from the above deposits; 
close to  Pseudococcidae (unpublished).

The following statem ents, conclusions and suggestions may be draw n on the 
basis of these fossils:

1. The species in question must have been very aboundant and/or the condi­
tions of their fossilization and preservation were favorable because 4/s Lower 
Cretaceous fossils are Eomatsucoccus (also in the Tertiary ambers matsucoccids 
constitute l/ 2 of the inclusions), 3/s ° f  the C anadian inclusions belong to Electro­
coccus and in the Taym yrian am bers 6 inclusions are Inka , the remaining two, 
presumably congeneric, are pseudococcids.

2. The above data  and some other evidence ( K o t e j a  1985) indicate that the 
M esozoic coccids lived on gymnosperms.

3. All the M esozoic forms are com parable with the extant ones, i.e., they are 
“true” coccids, and must be regarded as specialized; the do not show any 
features unknow n in the contem porary fauna, except perhaps the very long 
m icrotrichia in Inka  (apparently a specialized characteristic).

4. The presence of well defined Matsucoccidae and Xylococcidae in the Lower 
Cretaceous deposits indicates that at least these groups acquired their contem pora­
ry m orphological structure in the M id-M esozoic, and since they cannot be taken 
as ancestors of any of the know n extant scale insects, we must assume that several 
other archeococcids (Ortheziidae, Monophlebidae, Steingeliidae etc.) existed in that
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time. The presence of the much derived archeococcid — Electrococcus — in the 
Upper Cretaceous time confirms this suggestion.

5. The first neococcids appeared, i.e., were found, in an U pper Cretaceous 
amber. However, although highly specialized, they belong to the most primitive 
neococcid branches — the Pseudococcidae and Eriococcidae. It is very likely that 
representatives of other, more m odern lineages (Coccidae, Asterolecaniidae, Diaspi- 
didae) will be discovered elsewhere in the Cretaceous deposits.

6. The size reduction is considered to  be one of the most striking evolutionary 
trends in the scale insects. This belief is only in part justified because a significant 
size increase can be observed in several evidently derived groups (e.g. Kermesidae, 
Coccidae; Koteja 1985). However, there is no doubt that some primitive archeo- 
coccids, e.g., the Monophlebidae, the largest scale insects, must have been as large 
as, if not larger than, the extant forms, in the past. This obvious resolution has not 
been confirmed by the paleontological data  — the Mesozoic fossils are smaller 
than an “average” present day scale insect.

7. The size of the am ber fossils is limited by the am ber pieces, and since the 
M esozoic am bers are very small (from their origin or as a result of disintegration) 
we will learn only minute, and apparently also derived, forms. The hope is thus 
in the impression fossils. O n studying the Lower Cretaceous fossil scale insects I 
am personally optimistic about the future success of the coccid paleontology. 
There are only three problem s to overcome — to get more fossils, to  put them 
in right hands and to study more extensively and more accurately the recent 
males.
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ST R E SZ C ZE N IE

[Tytuł: Inka minuta gen. et sp, n. (Homoptera, Coccinea) z górnokredow ego 
bursztynu tajm yrskiego]

Inka minuta gen. et sp. n. opisany na podstawie 6 inkluzji skrzydlatych 
samców' z bursztynu tajmyrskiego (Santon, G órna Kreda, ok. 85-87 min. lat) 
jest zbliżony do współczesnych Eriococcidae, zwłaszcza w budowie głowy, 
czułków, odnóży i zewnętrznych narządów kopulacyjnych, ale różni się od nich 
zasadniczo obecnością prostokątnej błony w środkowej części tarczy (błona ta 
występuje u Kermesidae, Coccidae etc.). Cechą wyróżniającą tę skamieniałość 
od wszystkich dotychczas znanych czerwców są wyjątkowo długie m ikrotri- 
chia. T a i inne cechy skłoniły au to ra  do ustanowienia rodziny Inkaidae fam. n.

W pracy zamieszczono przegląd i krótkie omówienie mezozoicznych ska­
mielin czerwców.
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Inka minuta gen. et sp. n. 101

PE3IO M E

[3amaBHe: Inka minuta gen. et sp. n . (Homoptera , Coccinea) H3 BepxHeMejiOBoro 
HHTapa c nonyocTpoBa TaiiMbip]

Inka minuta g e n .  e t  sp. n .,  o n H caH H b iH  Ha ocH O BaH H H  6  h h k j i k >3h h  K p b iJ iaT b ix  

caM H O B  H3 T a H M b ip c K o r o  B H T ap a  (C aH T O H , B epxH H H  M en, ok o jto  85-87 m j i h . jic t ) ,  

c x o z te H  c  coB p eM eH H b iM H  Eriococcidae, o c o 6 e H H O  C T poeH H eM  r o n o B b i ,  ycH K O B, 

KOHenHOCTen h  H a p y a cH b ix  n o n o B b ix  o p r a H O B . H o O TJiHnaioTCH o t  h h x  K opeH H biM  

o 6 p a 3 0 M  HajiHHHeM  n p a M o y r o j ib H O H  n ep en o H K H  b  c p e j tH e ii  nacT H  m H T K a (T a K a a  

n e p e n o H K a  HMeeTCH y n p e^ C T a B H T ejie ft  Kermesidae, Coccidae h  ap.). Ilp H 3 H a K ,  

K O T opbiH  O T JiH naeT  p a c c M a T p H B a e M b ix  H C K on aeM b ix  o t  B c e x  H 3B ećT H b ix  a o  H acT O -

am ero B peM eH H  UJHTOBOK ---  3TO HCKJlIOHHTeJIbHO XlIIHHHbie MHKpOTpHXHH. 3 T a

o c o ó e H H O c T b , K ax  h  z ip y r n e  npH 3H aK H , c k jio h h jih  a B T o p a  k o n H c a H H to  H O B o ro  

c e M e ftc T B a  Inkaidae fam. n . B p a 6 o T e  co^ ep)K H T C fl o 6 3 o p  h  K paTK Ó e o ó c y a o j e H H e

M e3030H C K H X  OKaMeHeJTOCTCH IHHTOBOK.

R edaktor pracy — dr S. A. Ślipiński
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