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INTRODUCTION

Caddisflies are small or medium-size insects with an
aquatic larval stage. Although this group has never been
particularly diverse, caddisflies are known and rela-
tively abundant beginning from the Early Permian. The
adults are aphagous, while the larvae are predators,
detritivores, or herbivores in a variety of aquatic habi-
tats. Because all trichopteran larvae use gills for respi-
ration, they can only live in water with an adequate
amount of dissolved oxygen. The predaceous larvae are
usually free-roaming, while other larvae often live in
tubes (cases), which they build by attaching mineral or
organic particles to a silken framework. More rarely,
the entire structure consists of only silken threads. The
cases are open at both ends and often are somewhat
expanded anteriorly because the growing larva keeps
adding to the anterior end of the case.

Fossil caddisfly remains are widespread in the geo-
logical record. Adults are known as inclusions in
ancient resins as well as impressions on rocks. Unlike
other aquatic insects, caddisfly larvae are extremely
rare in the fossil record. The most common are tri-
chopteran trace fossils, i.e., their larval cases, which are
abundant in the Jurassic and Cretaceous lacustrine and
fluvial deposits. The earliest fossil cases are known
from the late Mid- or the early Upper Jurassic; thus, it
seems plausible that trichopteran larvae did not con-
struct portable cases in earlier times. The case-building
caddisflies form 37 families in the suborder Phryga-
neina. Currently, these occur worldwide, but the Juras-
sic and Cretaceous fossils are known almost exclu-
sively from East Asia. It is possible that fossil caddis
cases may in fact have a much wider distribution, but
their remains are ignored by collectors. For example,
fossil caddis cases were only quite recently discovered
in Korea (Lower Cretaceous, Jinju Formation; Paik,

2005) and China (Lower Cretaceous, Yixian Formation;
personal communication of E. V. Bugdaeva). Relatively
few cases have been found in the Wealden and Purbeck-
ian of England (Jarzembowski, 1995, and unpublished
data of I.D. Sukatsheva). They are absent in the Barre-
mian of Las Hoyas (Spain) and have not been recorded
from the Aptian of Santana (Brazil), two localities that
have yielded extensive collections of fossil insects. In
the Upper Jurassic and Cretaceous deposits other than
East Asian localities, caddis cases have been found in
the Upper Jurassic Morrison Formation (United
States), the Cenomanian of Czech Republic and the
United States, and in the Lower Cretaceous of Australia
(see Sukatsheva, 1982, for a review of the records). In
other parts of the world caddisfly larval cases occur
sporadically in Paleogene and Neogene strata.

Caddisworm cases, especially those built of mineral
particles, are exceptionally prone to fossilization. Most
of the cases built of sand grains must have been pre-
served in the deposits of the water body where the lar-
vae had lived (although, in coarse-grained deposits they
can only seldom be distinguished from the surrounding
sand). The cases built from animal or plant remains, or
even from silk alone, are also readily preservable.
Therefore, by counting caddisfly larval cases one can
estimate the abundance and biomass of these insects
more realistically than it is possible for other groups.
The greatest number of caddisfly cases have been
described from the Mesozoic of Transbaikalia, Far
East, and Mongolia. A parataxonomic system has been
proposed to classify these according to their building
material and design. The first who became interested in
caddisworm cases was the famous Russian geologist
and paleontologist, Professor O.S. Vialov. While study-
ing trace fossils in general, he began classifying tri-
chopteran cases already since the 1960s and later (Via-
lov, 1973) he published an artificial system of cases,
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mass burial here are known. They are significantly
more common in bioherms, i.e., stromatolite-like struc-
tures, which may contain embedded caddis cases as one
of their major components. The cases preserved in the
carbonates after the larvae had left have been inter-
preted as worm tubes (Sochava, 1977). Recently, a
highly interesting life mode of trichopteran larvae on
stromatolites has been described from the Lower Creta-
ceous of Jahyeri in Korea (Paik, 2005). The cases are
preserved as tight groups, oriented vertically, and they
were already embedded into the stromatolite when the
larvae were alive. Apparently, the latter led a sessile life
and were not capable of feeding in the usual manner,
i.e., by scraping algae off the surface of the stromato-
lite.

Yet, the majority of the Mesozoic caddis cases are
buried not in the oxyphilic nearshore littoral conditions,
but in deposits of the deeper, profundal zones of lake
basins, including black bituminous shales, apparently
formed in the anoxic lake areas poisoned by hydrogen
sulfide (Yakovlev, 1968). Caddisfly larvae were not
capable of living in such bottom environments. The
same fossil assemblages contain remains of fish and
shells of the gastropod 

 

Gyraulus.

 

 The fine-grained
nature of the sediments contradicts the hypothesis that
the cases were transported by bottom currents. More-
over, there are no signs of the cases or other remains
having been dragged along the bottom. If the cases
were transported from shallow-water areas, on the
transects of lacustrine sediments, the density of the fos-
sils would decrease with the distance from the shore,
and they would also become sorted by their hydrody-
namic properties, neither of which is observed. The
hypothesis that the cases containing dead larvae floated
up due to the accumulation of gases produced by
decomposition and were subsequently transported by
surface currents is open to the same objections. More
likely, the larvae lived upon floating aggregates (algal
mats), and their cases sank to the bottom when these
disintegrated (Ponomarenko, 2007). The small organic
remains became trapped on the surface of the ther-
mocline and eventually decomposed by sulfur-reducing
bacteria, while heavy caddis cases, dead fish, and mol-
lusk shells sank across the boundary between water
masses. This accounts for the stratigraphically impor-
tant characteristic of the caddis cases: their presence in
the strata essentially devoid of fossils.

Having finished with general considerations, we
now turn to a more detailed analysis of the taxonomic
composition of caddis cases from localities represent-
ing various ages, sedimentation types, and faunal
assemblages. For this analysis quantitative characteris-
tics of the aquatic insect faunas were obtained for 293
Jurassic and Cretaceous localities in Siberia, the Rus-
sian Far East, and Mongolia (Table 1). It is important to
keep in mind that, for the time period under consider-
ation (

 

J

 

2

 

–K

 

2

 

), two temperature maxima are hypothe-
sized: one at the end of the Jurassic and another

between the Barremian and the Early Albian, reaching
its peak during the Aptian (Krassilov, 1985).

Below, the stratigraphic distribution of insect-bear-
ing deposits containing caddis cases is briefly charac-
terized as it is traditionally interpreted in paleoentomo-
logical studies. Unfortunately, the most commonly
accepted stratigraphy of the Upper Mesozoic of Mon-
golia (

 

Stratigraphy

 

 …, 1975) cannot be used, because
it assigns the same age to similar developmental stages
of lakes of different age (Ponomarenko, 1987). The
Early Cretaceous lacustrine fauna of Mongolia was
changing rather slowly; the typical Mesozoic families
of aquatic insects persisted until the Albian. As a result,
similar stages of succession of lakes of different age are
often similar, both in lithology and in the assemblages
of fossil aquatic animals. Terrestrial insects were
changing much faster; they accounted for the drastic
change of the fauna composition in the Cretaceous. In
the Early Cretaceous more than half of all insects rep-
resented families that are now extinct, by the Middle
Cretaceous this proportion dropped to less than 5%,
while the remaining families have survived into recent
times. During this change, the same or similar species
appeared throughout the territory located between
Transbaikalia and China, thus allowing correlation
between deposits of remote regions (Eskov, 2002).

The longest succession is known for Mongolia. In
the eastern and central Mongolia these are the terrige-
nous sedimentary, terrigenous carbonate, and coal-
bearing strata of the Bakhar Formation (late Middle to
early Upper Jurassic), the normal sedimentary Ulan-
Ereg Formation (Upper Jurassic), the volcanogenic
sedimentary Ulughei (Jurassic/Cretaceous boundary)
and Tsagan-Tsab Formations (Lower Neocomian), the
normal sedimentary Mogotuin, Anda-Khuduk, Shin-
Khuduk (Khukhtyk) formations (Upper Neocomian),
the volcanogenic sedimentary and normal sedimentary
Bon-Tsagaan Formation (Aptian), and the normal sed-
imentary Nemegetin Formation (Maastricht). The
deposits containing the large isophlebiid dragonflies
are considered to be the terminal Jurassic, and deposits
with the giant 

 

Ephemeropsis

 

 mayflies, later disappear-
ing, the terminal Cretaceous. In the southwestern Mon-
golia, where the fossil insect assemblages are strongly
different, caddis cases have been found in the Shar-Teg
(lower Upper Jurassic) and Gurvan-Eren formations
(lower Neocomian).

For Transbaikalia we accept the existing stratigra-
phy (Sinitza, 1975, 1993a; personal communication of
S.M. Sinitza), except that the Unda/Daya deposits are
considered the terminal Jurassic, based on the presence
of isophlebiids, and the Turga deposits are considered
the Lower Cretaceous, based on the presence of

 

Ephemeropsis

 

. The assemblages of fossil insects in the
Kuti deposits are similar to those in Turga: neither con-
tain the taxa characteristic of the Aptian deposits of
Bon-Tsagaan. The Kuti deposits are only slightly
younger than the Turga deposits: however, they contain



 

PALEONTOLOGICAL JOURNAL

 

      

 

Vol. 43

 

      

 

No. 3

 

      

 

2009

 

SOME CHARACTERISTICS OF THE TRICHOPTERA DISTRIBUTION 285

 

Table 1.  

 

The major localities of fossil caddisflies (Trichoptera) (Middle Jurassic to Upper Cretaceous of Siberia, Russian Far
East, and Mongolia)

Region Localities Formation/age Region Localities Formation/age

M
on

go
lia

Bakhar Bakhar/J

 

2

 

T
ra

ns
ba

ik
al

ia

Glinyanka Glushkovo/J

 

3

 

Shar-Teg Shar-Teg/J

 

3

 

Daya Glushkovo/J

 

3

 

Khutuliin Ulughei/J

 

3

 

-K

 

1

 

Savina Glushkovo/J

 

3

 

Khutel-Khara Tsagan-Tsab/J

 

3

 

-K

 

1

 

Unda Glushkovo/J

 

3

 

Tsagaan-Suburga Tsagan-Tsab/K

 

1

 

Chernovskie Kopi Doronino/J

 

3

 

Tsagaan-Tsab Tsagan-Tsab/K

 

1

 

Ust'-Kara Ust'-Kara/J

 

3

 

–K

 

1

 

Anda-Khuduk Anda-Khuduk/K

 

1

 

Argun'-Klyuchi Godymboi/K

 

1

 

Khobur Anda-Khuduk/K

 

1

 

Onokhoi Godymboi/K

 

1

 

Bayan-Munkh Dorogot/K

 

1

 

Serebryanka Gidari/K

 

1

 

Devseg-Bulag Dorogot/K

 

1

 

Pavlovka Gidari/K

 

1

 

Tsavcharyn-Gol Dorogot/K

 

1

 

Karabon Gidari/K

 

1

 

Bon Tsagaan Bon Tsagan/K

 

1

 

Beklemishevo Tignya/K

 

1

 

Boro-Nuru Gurvan-Eren/K

 

1

 

Domna Tignya/K

 

1

 

Gurvan-Eren Gurvan-Eren/K

 

1

 

Bukachacha Bukachacha/K

 

1

 

Myangad Gurvan-Eren/K

 

1

 

Strelnikovo Alchan/K

 

1

 

Guchin-Us Anda-Khuduk/K

 

1

 

Utan Utan/K

 

1

 

 
Modon-Usu Manlay/K

 

1

 

Atamanovka Turga/K

 

1

 

Tamir Bainzurkhe/K

 

1

 

Garda Turga/K

 

1

 

Ulan-Tologoi Mogotuin/K

 

1

 

 Durulgui Turga/K

 

1

 

Khabtagai-Ula Mogotuin/K

 

1

 

 Karaksar Turga/K

 

1

 

Manlai Mogotuin/K

 

1

 

Makkaveevo Turga/K

 

1

 

Khashat K

 

1

 

Polosatik Turga/K

 

1

 

Khan-Khongor K

 

1

 

Semyon Turga/K

 

1

 

Kholbotu-Gol Undur-Ukhin/K

 

1

 

Turga Turga/K

 

1

 

Erdeni-Ula Undur-Ukhin/K

 

1

 

Shavyrtui Turga/K

 

1

 

Khoutyn-Khotgor Ulan-Ereg/K

 

1

 

Urulyungui Depression Kuti/K

 

1

 

Khurilt K

 

1

 

Dosatui Kuti/K

 

1

 

Shand K

 

1

 

Duroi Kuti//K

 

1

 

Shar-Tologoi Shar-Tologoi/K

 

1

 

Kailastui Kuti/K

 

1

 

Shin-Khuduk Shin-Khuduk/K

 

1

 

Kuti Kuti/K

 

1

 

Edrengin-Ula Dushiulin/K

 

1

 

Urtui Kuti/K

 

1

 

Ergeneg-Ula Dushiulin/K

 

1

 

 Kharanor Kuti/K

 

1

 

Bamba-Khuduk Nemegetin/K

 

2

 

Khotont J

 

3

 

-K

 

1

 

Khasyn (Magadan) Khasyn/K

 

1

 

B
ur

ya
tia

Uda Uda/J

 

3

 

O
th

er
 r

eg
io

ns

Oyun'-Khaya Eksenyakh/K

 

1

 

Baissa Zaza/K

 

1

 

Khetana Emanra/K

 

1

 

Butui Zaza/K

 

1

 

Kempendyai K

 

1

 

Zaza Zaza/K

 

1

 

Palets Frantsevka/K

 

1

 

Malyi Amalat Zaza/K

 

1

 

Syndasko Ognevka/K

 

1

 

Romanovka Zaza/K

 

1

 

Khysekha K

 

1

 

Khasurty K

 

1

 

Klyuch Neblizkyi K

 

2

 

Darbaza Darbaza/K

 

2

 

Amka Amka/K

 

2

 

Buralkit Amka/K

 

2

 

Arzamasov Klyuch K

 

2

 

Arkagala K

 

2

 

Arkhara K

 

2

 

Gospitalnyi Samarga/K

 

2

 

Kzyl-Zhar K

 

2

 

Bogopol’e Bogopol/K

 

2

 

Kim Bogopol/K

 

2

 

Ustinovka Bogopol/K

 

2

 

Chepi Samarga/K

 

2
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quite different facies. There are reasons to believe that
the legendary Baissa locality in Buryatia are younger
than the Turga and Kuti but older that the Bon-Tsagaan
deposits. However, there exists another opinion: based
on the hymenopteran assemblages, Baissa has been
correlated with the Purbeck deposits (Berriasian) (Ras-
nitsyn et al., 1998). In Transbaikalia the continental
Mesozoic deposits are represented by four major subdi-
visions: the Shadoron Group (Mid- to Upper Jurassic)–
the Unda-Daya Group (Upper Jurassic)–the Turga For-
mation and formations of the same age (lower Neoco-
mian)–the Kuti Formation and formations of the same
age (Neocomian).

Each of the above subdivisions is characterized by
multiple index species from various groups of organ-
isms. Local groups and formations have been desig-
nated in various structural and facial regions of Trans-
baikalia. Most of these are of the same age as one of the
above four subdivisions, and their deposits contain
either the same index species or chronologically inter-
changeable species. Therefore, we will be using the
term “biostratigraphic horizon,” employed in the 

 

Atlas
of the Paleozoic–Mesozoic Flora and Fauna of Trans-
baikalia

 

 (Starukhina, 2002). Fossil assemblages of the
above four subdivisions characterize the corresponding
biostratigraphic horizons.

Among the four biostratigraphic horizons of Trans-
baikalia, caddis cases have not been found only in the
Shadoron Group. However, in a section of the Lower to
Mid-Jurassic locality Bol’shoi Korui from the older,
Kalgan Formation, 516 of 520 insect remains are
unusually-shaped caddis cases of the formal genus

 

Scyphindusia

 

, similar to the pupal cases built by the
recent Hydroptilidae (Table 1 and Pl. 1, fig. 12).

In East Siberia, Amur River region, and Primorye,
caddis cases have been found in deposits varying in age
from the Aptian to the Neogene. The most important
here are Mid-Cretaceous deposits of the Sea of Okhotsk
and Amur River regions and deposits in the Amur River
region belonging to the Cretaceous/Paleogene bound-
ary, which are poorly characterized in Mongolia and
Transbaikalia.

The time period between the end of Jurassic and the
end of the Cretaceous can be considered a unique stage
in the evolution of the Trichoptera. It is characterized
by a relative scarcity of fossil larvae and adults com-
bined with a high diversity of fossil cases. The most
ancient caddis cases found in the Upper Jurassic of the
United States (Colorado) and the second half of the
Jurassic of Mongolia (the localities Bakhar, Khoutyn-
Khotgor, and Shar-Teg) comprised only 1–5% of the
total number of insect remains. These localities lack
full-fledged caddis case faunas, typical of the Creta-
ceous deposits; the cases are present here as an insignif-
icant addition to the fossil insect assemblages. The
most ancient cases have been found at Bakhar, where
the insect-bearing strata are thick and include heteroge-
neous facies. Different facies contain different fossil
assemblages. Caddis cases have been found in the mid-
dle part of the section, at the top of the Togo-Khuduk
and the bottom of the Ortsog strata. These are deposits
of small lakes with forested shores, abundant supply of
clastic material, copious plant remains, and thin coal
beds (Sinitza, 1993b). The total of 266 trichopteran
remains have been found here, including four adults of
the family Philopotamidae, the recent representatives
of which do not build portable cases at the larval stage.
The cases of 

 

Terrindusia

 

, composed of mineral parti-
cles, comprise 82%. The other cases, which contain
plant fragments as well, are referred to Folindusia. The
composition of caddis cases at this locality does not dif-
fer essentially from the Early Cretaceous assemblages
with low ICP. The co-occurrence of caddis cases and
adults of Philopotamidae, which now build no cases, is
paradoxical and remains enigmatic.

At the Upper Jurassic Lagerstätte Shar-Teg,
known for the remarkable diversity of insect fossils
(5000 specimens) (Gubin and Sinitza, 1996), caddis-
flies are few in number (3%) but occur in many hori-
zons of the gray Shar-Teg sequence. Despite focused
search efforts, no caddis cases have been found in the
overlying, red, Ulan-Malgait sequence. The absence of
cases in the deposits of this shallow well-aerated lake of
significant productivity, as evidenced by vertebrate fos-
sils, appears bizarre. From the Shar-Teg sequence, both

Table 1.  (Contd.)

Region Localities Formation/age Region Localities Formation/age
T

ra
ns

ba
ik

al
ia

Bol'shoi Korui Kalgan/J2–3

Mogzon Uda/J3

Bukukun Bukukun/J3

Bolboi Byankino/J3

Onokhovo Leskovo/J3
Leskovo Leskovo/J3
Bichektui II Ukurei/J3
Kangil Ukurei/J3
Shev'ya Ukurei/J3
Talangui Tergen'/J3
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adult caddisflies (20 specimens of Philopotamidae, 1
Hydrobiosidae, and 1 case-building Dysoneuridae) and
larval cases (115, representing five indusigenera, pre-
dominantly Folindusia) have been recorded. In general,
the aquatic insect fauna of Shar-Teg appears unambig-
uously Jurassic, except for the relatively high diversity
of caddis cases and the predomination of Folindusia,
both rather more typical of the Lower Cretaceous. All
the insects at Shar-Teg, including trichopterans, have
been found in lacustrine deposits. Moreover, the
remains of the insect larvae with gills (stoneflies, may-
flies, caddisflies, and corydalids) occur in the most fine-
grained deposits of the profundal. Apparently, most
aquatic insects here were not benthic, but lived upon
some floating substrate. Judging from the macrofossils,
these could have been floating aggregates of the Lim-
noniobe clubmosses and Thallites liverworts, addition-
ally colonized by various algae. Some of the caddis
cases found at Shar-Teg are built of the Limnoniobe
megaspores.

The next in time is the Khoutyn-Khotgor locality
(Ulan-Ereg Formation, Upper Jurassic), where larvae
of isophlebiid dragonflies already occur. Here caddis
cases have been found in various facies, including the
black thin-layered deposits of the profundal, which are
rich in organic matter. The cases comprise 8% of the
entire fossil assemblage, among which 77% are Terrin-
dusia, 14% are Folindusia, and 7% are Ostracindusia.
The adults are represented by the family Vitimotauli-
idae (the genus Multimodus Suk., 10 specimens), previ-
ously known from the Upper Jurassic–Lower Creta-
ceous of Transbaikalia and China.

In the volcanogenic sedimentary rocks of Mongolia
and Transbaikalia caddis cases are absent during most
of the Upper Jurassic. Only four fossil adults have been
found in localities of the Uda Formation in Buryatia
and Transbaikalia (Uda and Mogzon; Table 2): Necro-
tauliidae (2), Baissoferidae (1), and Rhyacophilidae
(1), among which Baissoferidae are considered case-
building (Table 2).

In the localities of the terminal Jurassic–basal Cre-
taceous, caddis cases appear also in the volcanogenic
sedimentary deposits of Transbaikalia and Mongolia.
Already 823 cases (62% of all insect fossils) have been
recorded from Khutuliin in southern Mongolia. This
locality is considered Late Jurassic, based on the pres-
ence of isophlebiid dragonflies in its lower, normal sed-
imentary part. In the overlaying massive tuffaceous
argillites, the aquatic beetles Coptoclava longipoda
Ping, characteristic of the Cretaceous, are present (for
some reason, represented exclusively by adults).
Numerous remains of the floating moss Bryokhotulinia
jurassica Ignatov appear further up the section. Mosses
are absent in the lower part of the section, but eventu-
ally they appear and become abundant. The caddis
cases here are built mainly from fragments of these
mosses. Later yet, the lake becomes filled with volcanic
ash, which produced the Mushugai fluorite and rare-

earth deposits (Sinitza, 1993b). The vast majority (ca.
770 of 823) of the caddis cases have the appearance
typical of the Upper Jurassic and Lower Cretaceous
(ICP = 30–40). Their composition is mixed, dominated
by either uniform-sized sand grains and mica flakes, or
more or less horizontally arranged fragments of plant
detritus alternating with areas of bare silken threads.
Sometimes the case is built of silk without any mineral
encrustation. Similar size and shape of most cases, as
well as the similar arrangement of the encrusting parti-
cles, and the presence of intermediate types all indicate
that the cases have been built by larvae of a single tri-
chopteran species, which used those building materials
that were available. Additionally, 50 caddis cases of the
Folindusia (Echinindusia) undae Vial. et Suk., 1976
type (ICP = 200–250) have been recorded. By the end
of the lake’s life its water became warm or chemically
altered in such a way that it became unsuitable for its
inhabitants. As photosynthesis ceased, the gas bubbles
keeping the moss aggregates afloat disappeared, and
the moss, together with the caddis cases, sank to the
bottom. Some of the dying larvae managed to leave
their cases; it is the only known instance in the geolog-
ical record when the larvae became preserved at the end
of a short track leading away from the case.

In the Cretaceous, the diversity and abundance of
trichopteran remains, particularly caddis cases,
increases significantly. All the types of cases known in
the recent fauna had already existed at that time; some
localities contain up to 10–15 ichnospecies. In contrast,
most of the adult remains do not yet belong to recent
families (Sukatsheva, 1982, 1990).

Some of the Jurassic sections in Transbaikalia, col-
lectively called the Unda-Daya Horizon, display a com-
plex paragenesis of volcanic products and sediments
(from argillites to conglomerates), mostly of limnic
genesis. The strata are rhythmic, filling out isolated
depressions or parts of volcano-tectonic depressions.
For these sections, temporary volcanic basins (from
caldera lakes to lakes in alluvial cones, periodically
covered with volcanic ash), inhabited by short-term
inhabitants and surrounded by vegetation consisting of
horsetails, have been reconstructed.

Like all other mentioned horizons, the Unda-Daya
Horizon is characterized by a particular assemblage of
caddis cases. The index species here is Folindusia
(Echinindusia) undae and other formal species with
similar case design. Below we will discuss this unusual
assemblage, which includes cases with high ICP, atyp-
ical of that time, in more detail (Table 3).

The assemblages of caddis cases in different hori-
zons are usually characterized by their average ICP
(Sukatsheva, 1982). However, primitive designs with
low ICP existed for very long periods of time, not only
until the Upper Cretaceous, but also through the Ceno-
zoic. Therefore, for stratigraphic purposes such cases
are insufficiently informative. Fossil assemblages of
cases can be characterized more accurately by their
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maximum rather than average ICP values; in this case,
more sophisticated designs receive greater attention.
An attempt to arrange the case assemblages of Trans-
baikalia and Mongolia according to the increasing ICP
has given interesting yet controversial results. In most
cases, local series of case assemblages arranged in the
order of increasing maximum ICP values agree well
with other stratigraphic evidence, particularly if one
assumes that the position of a complex within the series
determines the lower limit of its age rather than the
actual age. It is the assemblages with a low species
diversity, which comprise only one or two species, that
more frequently than others appear to be older than they
actually are. Therefore, ICP estimates should only be

used for localities containing a sufficient number of
species (no less than five).

The reliability of the method is called into question
by a caddis case assemblage with high ICP (> 150),
occurring in the Khilok Formation in western Trans-
baikalia and the Glushkovo, Ukurei, and Byankino for-
mations in eastern Transbaikalia, i.e., from the Unda-
Daya Horizon. It comprises cases of a complex design,
built of regularly, mostly transversely, arranged plant
fragments with a small admixture of terrigenous mate-
rial and sometimes coated on the outside with conifer
needles, classified as F. (E.) undae and formal species
of similar design (Table 3). This assemblage first
appears in the upper Upper Jurassic (Bolboi) and then
becomes typical of the Glushkovo Formation and its

Table 2.  Co-occurrence and relative numbers of caddis cases and adult caddisflies in major localities. Designations: filled cells,
the type of cases is dominant; dense hatching, the type of cases is common; sparse hatching, the species is rare or very rare

 Localities

 Number of adult remains Abundance of indusigenera

free-living case-building

T
er

ri
nd

us
ia

Fo
lin

du
si

a
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l. 

(E
ch
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si
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a
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a

Se
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show the greatest diversity here. Fragments or whole
shells of ostracods, bivalves, gastropods, conchostra-
cans, as well as plant seeds occur here as main or acces-
sory building materials of the cases. Virtually all formal
genera and subgenera known in the Mesozoic of Asia,
particularly those including cases built of organic mate-
rials, appear here. The Turga caddis cases have been
divided into several assemblages, arranged from the
bottom to the top (for details see Sukatsheva, 1990).
The subdivision is based on the dominant species and
also takes into consideration the stratigraphic relation-
ships between particular sections. Particularly impor-
tant here are the cases made of plant fragments (Folin-
dusia s. str.) or animal materials (Ostracindusia).

The Kuti Horizon is characterized by coal-bearing
rocks filling out troughs within consedimentation
depressions: the channel and alluvial-proluvial facies,
floodplain deposits, or, more rarely, the deposits of river
channels, floodplain or bog lakes, oxbow lakes, and
marshes. Signs of volcanic activity are absent; the tran-
sition between coal-free and coal-bearing strata can be
observed in the sections. The caddis case assemblages
here have been established based on the same principles
as for the Turga Horizon. The difference is in the mass
appearance of the cases built of conifer needles and the
wide distribution of the cases built entirely of mica
flakes. On the other hand, the number of the cases built
of animal materials is much lower. In other words, in
both horizons, the proportion of caddis cases with cha-
otically arranged particles (i.e., the subgenera Profolin-
dusia of the genus Folindusia and Mixtindusia of the
genus Terrindusia) is decreased in the upper parts. The
maximum diversity of the cases built of organic mate-

rial is observed in the Turga Horizon. Moreover, the
proportion of mica in the building material increases. In
the Kuti Horizon, the cases built entirely of mica flakes
occur in large numbers.

For a more precise characterization of the faunal
composition of the cases we will consider a few specific
examples. In the Late Cretaceous, the cases also occur
in both the normal sedimentary and the volcanogenic
sedimentary rocks. Yet, they relatively seldom become
preserved together with remains of aquatic insects,
because the rich lacustrine insect fauna typical of the
Jurassic and Early Cretaceous becomes virtually
extinct by the Middle Cretaceous (Kalugina, 1974;
Zherikhin, 1978). As a result, many Upper Cretaceous
localities contain only caddis cases (Darbaza, Buralkit,
Bamba-Khuduk, Bulun, Amka) or caddis cases
together with beetles (Arzamasov Klyuch, Arkagala,
Bogopol, Kim, Ustinovka, Eropol, Mukha). It is quite
surprising that caddis cases are absent in the localities
Obeshchayushchyi (Cenomanian) and Obluch’e (San-
tonian), although the insect remains collected there are
quite numerous (1202 and 25 specimens, respectively).
In the few Upper Cretaceous localities of the Amur
Region the insect fossils are neither particularly abun-
dant, nor diverse. This is also true of caddis cases. For
example, no more than 20 insect specimens are known
from the locality Udurchukan (Campanian). These
include very typical, large cases of Folindusia (Acrin-
dusia) kodrulae, built of plant material (Sukatsheva,
2005). Similar cases have been found in the Arkhara-
Boguchan coal open-pit mine (Danian).

The analysis of the Upper Cretaceous caddisfly fau-
nas (Sukatsheva, 1991) is easily interpretable in the

E x p l a n a t i o n  o f  P l a t e  5
Fig. 1. Terrindusia (Terrindusia) notabilis Suk., 1993, PIN, no. 3800/1006; Khabarovskii Krai, Khetana; Lower Cretaceous, Albian;
a caddis case built of terrigenous materials, mostly mica flakes, ×5.7.
Fig. 2. Pelindusia conspecta Vjal. et Suk., 1976, PIN, no. 1717/54; Buryatia, Romanovka; Lower Cretaceous; a caddis case built of
mica, ×4.0.
Fig. 3. Indusia incredibilis Suk., 1990, PIN, no. 4180/24; Chita Region, Karkasar; Lower Cretaceous, Turga Formation; a caddis
case built of plant material with addition of ostracod shell fragments and coated on the outside with mollusk shells, ×3.0.
Fig. 4. Folindusia (Acrindusia) indecens Suk., 1993, PIN, no. 3800/984; Khabarovskii Krai, Khetana; Lower Cretaceous, Albian;
a caddis case built of plant material with addition of sand grains, ×3.3.
Fig. 5. Folindusia (Acrindusia) sp., PIN, no. 4288/913; Mongolia, Khutuliin; Upper Jurassic-Lower Cretaceous, Ulughei Forma-
tion; a caddis case built of plant material with addition of mica flakes, ×4.0.
Fig. 6. Folindusia (Folindusia) peridonea Suk., 1982, PIN, nos. 3800/1-6; Khabarovskii Krai, Khetana; Lower Cretaceous, Albian;
caddis cases built of plant material, ×1.7.
Fig. 7. Secrindusia admiranda Suk., 1982, PIN, no. 3064/1008; Buryatia, Baissa; Lower Cretaceous, Zaza Formation; a caddis case
built of secretory material with addition of sand grains, ×3.3.
Fig. 8. Folindusia (Folindusia) palmaris Suk., 1993, PIN, no. 3800/823; Khabarovskii Krai, Khetana; Lower Cretaceous, Albian;
a caddis case built of plant material, ×5.5.
Fig. 9. Folindusia (Folindusia) sp., PIN, no. 4288/1162; Mongolia, Khutuliin; Upper Jurassic-Lower Cretaceous, Ulughei Forma-
tion; a caddis case built of plant material, ×4.3.
Fig. 10. Folindusia (Acrindusia) malefica Suk., 1982, PIN, no. 3799/1; Khabarovskii Krai, Amka; Upper Cretaceous, Cenomanian,
Amka Formation; a caddis case built of plant material, ×5.5.
Fig. 11. Folindusia (Folindusia) undae Vjal. et Suk., 1976, PIN, no. 1857/7; Chita Region, Unda; Upper Jurassic, Glushkovo For-
mation; a caddis case built of plant material, ×5.0.
Fig. 12. Scyphindusia hydroptiliformis Suk., 1985, PIN, no. 4009/43; Chita Region, Bol’shoi Korui; Middle to Upper Jurassic, Kal-
gan Formation; a caddis case built of secretory material, ×8.0.
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ostracods, and mollusk and conchostracan shell frag-
ments).

(4) A specific type of the building behavior is
strongly affected by the availability of the constructing
material and the age of the larvae. When sand is
unavailable the cases can be built of plant or animal
materials or the silken framework may be left entirely
bare. When sand is available in large quantities, the
constructive sophistication of the cases decreases.

(5) The diversity of caddis cases drops before the
end of the Early Cretaceous, after the disappearance of
the characteristic aquatic fauna. The Late Cretaceous is
characterized by a great uniformity of the case mor-
phology. As a rule, these are tubes made of elongate
plant fragments, arranged spirally, or from small plant
detritus, usually arranged more or less perpendicularly

to the long axis of the case. Cases encrusted with min-
eral particles occur sporadically.

(6) The same case designs that existed at the end of
the Late Cretaceous persist through the large part of the
Paleogene, while being supplemented by additional
designs (for example, secretory).
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