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Abstract: This paper shows that understanding of the phylogeny of the Coleoptera is scarcely possible without taking the evolutionary past into consideration. For now, most fossils recovered remain undescribed. Although a lot of data has already been published, coleopterists working with the systematics and phylogenetic reconstructions of the order rarely use these data. The catalogue of fossil Coleoptera represented on the WEB-site of the Zoological Institute of the Russian Academy of Sciences gives some important information to compensate this gap in knowledge. The list of depository sites of known fossil beetles, along with their stratigraphic attribution, detailed bibliography and a table summarizing data on fossil records supplement the lists of fossil taxa.
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Beetles with some association with wood represent a considerable proportion of the recent coleopterous diversity. Most coleopterous groups have greater or lesser connections with decaying trees. Even water beetles such as Gyrinidae in some cases use the trunks of old trees for pupation (Kirejtshuk, 2001), and many others use them for shelter. According to the previous symposium [on “saproxylic” beetles] in the fauna of Great Britain, true “saproxylic” beetles compose 6% of the order (Alexander, 2002) and in the Latvian fauna about 10% (Telnov, 2003). At the same time we can assume that, in tropical rainforest communities, this proportion will be considerably greater. It is thought that the first Coleoptera were associated with subcortical space of trees and other interstices (crevices) on trees containing fungi and decomposing microorganisms (Ponomarenko, 1969; Crowson, 1981 etc.). Evolution of beetles associated with subcortical space was discussed at the previous symposium (Kirejtshuk, 2003). It was pointed out that during the whole history of the order, trees provided localities for the survival of archaic forms on the one hand, and an environment for substantial transformations of young groups with a great evolutionary potential, on the other. Despite the absence of fossils connecting the Permian and Mesozoic xylophilous forms (Ponomarenko, 2003), it would be reasonable to admit that dead and damaged trees have been used by beetles during the whole period of their evolutionary history. Although it would be important to mention Ponomarenko’s note (Ponomarenko, 2003) that the absence of xylophagous forms coincided chronologically with the gap in coal deposition (Retallack et al., 1996). 

At the 2nd and 3rd symposia on “saproxylic” beetles (London in 2002, and Riga in 2004), discussions on the term “saproxylic” sometimes occurred. If we use this term in a strict meaning, it should designate only the forms inhabiting trees or in parts of trees which are subject to decay. Usually some participants of the mentioned symposia referred to the publication by F. Silvestri in 1913, who proposed term “saproxylophiles” for forms coming to the decomposed wood from soil (“sapros” meaning decay in Greek). This word was transformed into “saproxylique” and used similarly by R. Dajoz (1966, etc.). Such an interpretation of the term is quite correct in the semantic sense. Later R. Dajoz (2000, etc.) somewhat increased the meaning of this term by adding to such forms species associated with dry wood. Nevertheless, his concept remains comparable with the initial one. Some recent workers changed the meaning of this word still more in a new combination “saproxylic complex”, including all the components, which could visit dead trees and their parts (except for foliage and inflorescences). If the “saproxylic complex” is to be regarded as a strict term, the “saproxylic species” can give the wrong impression. Excepting some specialized species, very frequently the forms which are more or less characteristic of dead decaying tree parts, can also live in damaged, but still living trees with sap exuding and being fermented by yeast and microbes. On the other hand, it is difficult to apply this term to predaceous forms, which regularly visit such habits, but have no obligatory association with them. In different presentations of both the mentioned symposia, some authors considered among “saproxylic” taxa even species that are certainly associated with soil fungi. 
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Figure 1. Page with index of divisions of the site.

Thus, this term seems to have become rather devalued and unclear. Perhaps, it would be advisable in many cases to use the nomenclature developed in the beginning and middle of the last century, and still recognized among many entomologists and specialists in forestry (including R. Dajoz in the publications discussed; Mamaev, 1977, etc.), which is composed of 3 semantic roots: first indicating the substrate of inhabitation, second the substrate of feeding, and finally the suffix “phage” or “biont”. Not infrequently, regular visitors to decaying wood could be called “xylomycetophages” or “xylomycetobiontes”, meaning that they live in wood and feed on fungal components in this substrate. Consistently the term “saproxylomycetophages” or “saproxylomycetobiontes” are applied to forms which would have been referred to by F. Silvestri as “saproxylophiles”. “Saproxylic” can be applied to assemblages of insects in certain habits, but it would be better to indicate individual species using a more concrete term. 

It seems to be appropriate to draw the attention of specialists on xylobiotic (xylobious) beetles to the resources of data that is quite important to explain ecological processes, their origin and changes in time. I have in view the historical aspect of consideration of interactions between insects and wood substrate. In some sense this report is a continuation and illustration for the presentation at the 2nd symposium in London (Kirejtshuk, 2003). This material has already been posted on the website “Beetles (Coleoptera) and coleopterists” (Fig. 1. - http://www.zin.ru/Animalia/Coleoptera/eng/index.htm) and has potential for future improvement.
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Paleontological discoveries of beetles

A.G. Ponomarenko

Importance and basis of studying the history

Knowledge of the histary of the surrounding world is very irmportant for its adequate understanding. History shows that nature cannot
be compared to a perfect clockwork, all details of which have been carefully designed. It has tumed out that many features of the recent
world ae the result of accidental events in the remote past. Secondly, science facuses on repeating events and we should ot restrict

& separate episodes of development of biosphere of the Earth, but also gives us a possibilty to see a sequence of essentially difierent

Imprint of a fossil beetle from  biospheres analyzing structure and functioning of which we can distinguish the most fundamental features of ife. AS concerns our

collection of PIN, RAS subject, Colenptera, history increases considerably the diversity of forms available for a study replacing the reconstruction of

(Photo by D.E. Shcherbakoy)  relationships, based upon properties of recent insects, by knowledge of their ancestors. |t may be assumed that in the evolution of
beetles and all insects with a cornplete metamarphosis the evolutionary changes of lanvae and adults were relatively independent, but only the history shows that the
major stages of these changes do not coincide in time. The history has demonstrated that the phases of change of structure and ecological role of Separate groups do not
coincide, appearance of a taxan does not mean that it immediately acquires the same importance for ecosystems known for it in the contemporary period. Ecological
preferences of taxa can vary essentially nearly without morphological changes. Eventually palaeoentomology has comvincingly demonstrated that in the recent distribution
of insects there are surprisingly few traces of their distribution in the geological past, even the recent one. | would like to take this opportunity of attracting your attertion to
the book of Elias (1994 - here and futher see - * Bibliography on fossil beetles - supplement to catalogue™ ) with detailed abstracts of all works (except those in
Russian) on Pleistocene distribution of beetles. Historical biogeography, reconstruction of ancient dispersal, on the basis of the recent one, appeared to be poorly
grounded and should be replaced by palaeobiogeography, tracing the changes of actual dispersal of organisms in the geological history. However, the vast material,
accumulated in palaeoentomalogy, is stilllitle used by entornologists

Beetles as an palaeontological object
Rermnants of beetles are one of the most interesting objects of palaeonctalagical research. However, the study

being labour-consuring, they remain poorly known and, what is even worse, few results obtained are neatly ignored
by entoralagists. The situation in entomology is very diferent from that in other dvisions of zoology, where use of
data on ancient animals became an integral part of phylogenetic and systematics concepts. Cladistics, however,
played a negative role here, because archaic forms cannot be incorporated into its practice by vittue of ts principle. At
e same fime in nalarneniamninoy and nalasantolnoy in neneral heetles_ns af the larmest and the mast rverss in
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Figure 2. Page with a review on historical development of the order.

On this site two years ago in the division “Taxonomy and phylogeny” we began to develop pages with palaeontological information and databases. There are presented some various pages. One page is devoted to a large paper by A.G. Ponomarenko containing a review of the fossil records and the historical development of the order up to the Pleistocene, with some methodological comments by the author (Fig. 2. - http://www.zin.ru/Animalia/Coleoptera/eng/syst4.htm). 

Others include a paper by S.A. Kuzmina and a paper by E.V. Zinoviev on the Quaternary beetles, with a large list of references (Fig. 3. - http://www.zin.ru/Animalia/Coleoptera/rus/kuzmina1.htm - I am obliged to refer to some pages from the Russian version of the site, which at present is much more complete than the English one, because of different rates of preparation of these two versions). Besides, the most important pages are devoted to the catalogue of the fossil records of Coleoptera (Fig. 4. - http://www.zin.ru/Animalia/Coleoptera/eng/paleosys.htm) known from publications, and also data recovered and defined by the authors of this catalogue. The catalogue consists of 4 parts with a list of recorded taxa (Fig. 5. - http://www.zin.ru/Animalia/Coleoptera/eng/paleosy0.htm). 
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UETBEqTHUHLIA NEPHOR - MOCNEAHT B FE0NOTMYECKD NETONHCH, HAYANCA TEMMEPHD | B MUTHOHA T HA33A 1 ELte AaneK of
¥ asepuuennn. MosTouy, MOKHO CKasaTs, UT0 U COBPEMEHHEIE HACSKOMEIE AETAIOTCA STEEPTSHLIMM, 23 YK Wl WEeM &
UETBETHIHOE BREWMA. YCADEHD, K COBCTEEHHD YETEEPTHIHEIM HACEKOMHIM MOXHD OTHECTH TEX, KOTOPLIE MOTMBAM 33300 A0 TOrD, Kak
| Ha HirX OBRATUN EHMMaHHE CEOPLLLKH. OCTATKH YETEERTHIHEIX HACEKOMEIX , AGKE OTHOCHTENLHO AEBHIX (CTAPLLE MILTHOHA TeT)
HANOMMHAIT N0 COXPAHHOETH COBPEMEHHIX HACEKOMBIX, B BE3NHUHOT CTEMEHW OEREXAEHHLIX. B pLIXNX YETBETHIHLIX
OTAKEHURX, KaK TDAEWND, COXPAHAKITCA TEEPAE YACTH CKENETA KECTKOKPLINX, PEXE MONYXECTKOKDLLILIX , NEPENOHUATORLITLIX,
PYSERHHKO W ABYKpbITLIX. OCTATKH AEYKIHUILIX & HCKONAEMOM COCTORMM BCTRESIITCR HEREAKD, HO COCTAENAIOT ML HEBONbLLIYIO
UACTS BLIBOPKH, GHM MHEACTAENEH! MOAOEHLIMH KANCYAMA THIHHOK KOMAROE W MYNEDHAMA My, OCTATKH NapasHTHIECKI
NEPENOHATOKEUTLIX (OTIOBE M FPYAHE CETMERTH) ADCTATOUHD BATEHLL, HO MOKA WX OMPEAENEHHEN HAKTO CEibE3HD HE SaHAMANCH.
TIpyrie MPEACTAEUTE M NERENOHIATOKPLINKIX - MYPABEH , DMPEAETAKITER B HCKOMAEHOM COCTORHHA ADCTATONHO NETKD W CAYXAT
BEKHEIM MHMKETOPOM NANEOTEDTADHIECKIK YEAOBHA. OT THIMHOK jYUEAHHKOB COXBEHATR MONDEHLIE KANCYTEL, WHOTAA AOMYKH
ey NOYKECTKOKRILIX YaLYE ECETD HAXOAAT OCTATKH KNOMDE-LIHTHAKOB Cew. Pentatormidas, fnaaaiouyx TEELM XHTHHOBM
NOKROBOM, 10 MRONHOCTH HE YCTYKILEwM)Y CKENETY XECTKOKPLLTLIX, & Take npMBpexHEX Knonos Saldidae 1 eoaubix Corixidae.
% Hasemhble KON ¢ BONEe MATKIMA NOKPOEAMH, TakHe Kak Mifidae, B YETEERTUUHLIX OTAOKEHHAX KaK MRGBHTD HE BCTREANITER
BONLLIMHCTED HCKONAEMSIX OCTATKOE NPHHAANEXUT KECTKOKpLINGM (COlEOpters), OTUETD & OTEUECTEEHHO NMTERaTY e NoREWCH

 Tepu <KoneonTepoROrHeCkWi anana> (Tpyuieeckui, Meagenes, 1962, Meageaee, 1966). TOT TepMMH HE COBCEM YAANEH, TaK KaK
7 HeofXoAAMD CTREMHTCA K GHATHGY ECErD KOMMNEKCA COXPAHABLLNKCA HaCeKomuix (Kicenes, 1981). Mok 3axopoHeHwM Teno xyka
A0BONEHO BHICTRO PACNAAAETER HA OTASTEHLIE CKNERHTH, NN STOM HOTW, YCHKH 1 MRONME XRYTIKHE GPATMEHTLI OBLINHO HCuesakoT Ges

Cnena. FOCTYTHEIMM A7 U3YSEHUA OCTARITCA MO8, MEREAHECTMHKH W HAAKPLINGA. B GOMLUIMHCTE CIYUAES, N0 STWM YACTAM Tena YGETER OMPEASTHTE XYKa A0
BHAA, HCMON3yA ANA CRABHEHH KATEKL{AM COBPEMEHHEIX HACEKOMEIX W OBRALLARCH 38 NOMOLLI0 K CTEUHATHCTAM N0 rpyinaM. Hannyuiuan coxpanHocTs
UETBETHIHbIX HACEKOMLIX HA CEBEE, B S0HE BEYHOM MEPSOTH. 3AECk NPOHCXOAMT B OCHOEHOM MEXAHHIECKDE MOBPEXASHHE CKENETA HACEKOMOTD, YALTD COXPAHAITER
gLy, BONOCKI, XHTHH HE TepAET CBOSR MPOYHOCT. B GO7ee KHLIX GOHAX DCTATKM YETBEPTIHLIX HACEKOMSIX, KaK DABHND, COXEHATCR SHAYMTENEHD XIKE -
OHi DUEH XPYTIKAE, NETKD NOMAKTCA M MPEACTAIOT NEPE: E30POM HCCAEAOBATENA HABOROM MEKX XHTHOBLIX (BATMEHTOS, MHOTHE U3 KATORbIX CEEpHYTHL

(OBLi4HIE OMPEASTMTEMN /17 WA EHTHDUKALH YETBETHIHLIX HACEKOMbIX MO MEHTOAHE. HEKOTObIE SHTOMOTOTY MOTYT AZKE HEXOWTS SBHATHEIM PELEHHE
FONOBONOMKM. K KZKOMY BADY OTHOCATS MENNDKEHHLIE Mt BOATMEHTE 1 & KAKOW COUETAHIHM OHM HAXDIUTMC N Xy3hi. HO BOLUIMHETED CrEUMATMCTOR. nonBLKun.
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Figure 3. Page with paper on the Quaternary insects.

Each taxon in this list is supplied with stratigraphic attribution and localities, where the earliest and latest records of a given taxon have been found. In case where any taxon is known from only one finding, it is provided with an indication to only one age and one locality. In cases where a taxon is known in the recent fauna, it is indicated by the capital letter “R” (Fig. 6. - http://www.zin.ru/Animalia/Coleoptera/eng/paleosy2.htm). The main synonyms for the taxa above the generic level and all synonyms of generic and species taxa are mentioned in all cases. The catalogue also includes all known ichnotaxa, i.e. names proposed for remnants of living activity of ancient beetles. In order to reach an easy estimation of the position of any generic taxon included in the catalogue, it contains not only the names of all family taxa, but also the names of subfamily taxa and in some cases tribe and even subtribe taxa used by specialists in each large group. As a special supplement to the list of taxa, a register is provided with all known sites of deposition (Fig. 7. - http://www.zin.ru/Animalia/Coleoptera/eng/paleoloc.htm), where fossil beetles have been collected. Moreover, the catalogue also contains references to the publications (Fig. 8. - http://www.zin.ru/Animalia/Coleoptera/eng/paleolit.htm) with description of the fossil taxa, and the publications that consider problems of phylogeny and historical development.

Particular pages summarize the data of the catalogue showing the distribution of all coleopterous families through time (Fig. 9. - http://www.zin.ru/Animalia/Coleoptera/rus/tabla.htm). Reliable records are shown in dark grey color, but light grey and blue colors mean that some doubtful data on any group are known, but some of them should be additionally checked and others should be ignored. Unfortunately some data published in connection with consideration of phylogeny of some groups have not been provided with any real evidence, and are based on only some interpretations of morphological characters or some theoretical speculations of the writers concerned. At the same time some ichnotaxa present quite reliable indications of the existence of some groups of organisms. For example, the remnants of scolytid holes in tree trunks of the Cretaceous age are quite reliable because of their clearly visible, characteristic configuration, although the beetles that produced such holes have only been recorded in the sites with Cainozoic deposits, where they are well represented and rather abundant as inclusions of the Baltic amber.
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Catalogue of fossil Coleoptera

A.G. Ponomarenka provided unigue information on all Coleoptera taxa of beetles of the previous epochs, which he prepared based on publications on fossil beetle
faunas. This information was accumulated for many years and was recorded on bibliographical cards available only to visitors of the Palagontological Institute of the
Russian Acadery of Sciences in Moscow. Information that was accumulated scrupulausly included not only lterature, but also locations, stratigraphy and frequently also
author's corments on diagnosis of a certain taxan, sometimes even images o signs of imprints or inclusions mentioned in the original description or noticed by the
compler of the catalogue

Such coverage of the multfaceted materials on fossil beetles is of great value in its own right. These materials are unique also because they have been prepared by a
specialist who made the greatest contribution in palagocoleopteralogy and described a maximurm number of extinct beetles. The original point of view of the cormpiler was
reflected in the selection and presentation of information on cards. It can be even stated that the interpretation of the compiler of the catalogue s of particular value
compared to the value of the information

Even though the structure of the accumulated information is very close to the structure of the database it is impossible to transform the data automatically into the data
base or even into sufficiently formalized text files because the cormputer version of the catalogue was cornpiled using text processor Word. A large amount of information
that was put on the cards in diferent years needs verification and special unification before inclusion in the database. Therefare, only a preliminary version of the future
data base in the form of unedited text fles is placed on the site. Reading of some parts of these files may cause diffculties. At the same time, in spite of the lacunae it is
unlikely that information s vast and as complete s that would be available anywhere else. In the recent years A G. Ponomarenko put data from cards in electronic form
As new data are added, the structure of this part il be improved and finally transformed into a data base covering many aspects of study

In the form proposed here the catalogue has four web pages: two include information on taxa including representatives of fossil faunas, one contains geographic and
stratigraphic information on Iocalities and one includes literature which will be extended in accordance with the format accepted

It should be emphasized that A G. Panomarenko having described many taxa of extinct beetles undoubtedly knows ancient faunas better than any other coleopterists
He can diagnose sorme groups even by small fragrments of elytra in which the character of punctuate patter can be traced. Therefore unlike many researchers of the order
being fariliar with many groups of recent beetles he suggested an interpretation of formation of large taxa from the very first forms, which may be placed in this order. In a
sense A G. Panomarenko's view of the system and classification of the order is not retrospective, but perspective, i e. he views formation of the order and development of
its major taxa comparing them with the most ancient forms. The majority of researchers use an opposite approach, they study recent fauna in the first tum and it serves
as a key to understanding what can be seen in imprints showing deformed parts of bodies and appendages of beetles. in this connection the view of A G. Ponomarenka
wou Id be interesting to all visitars of the site with any experience and any interests. The accepted macrosystern of the order is of particular values for every one who is
interested in classification of Coleaptera
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Figure 4. Page with introduction to the catalogue.

Thus, it is a quite delicate matter to interpret the known fossil records correctly. The general opinion of many biologists dealing with research on recent specimens, that fossil records are full of gaps, needs many specifications. On the other hand, most records already obtained in different collections remain unpublished or were published with wrong interpretations and, therefore, need to be revised. In order to reach an adequate level of interpretation, firstly the conditions of deposition of insects, and any possible transformations which may have happened while the remains were in their sites of deposition, have to be taken into account. Main types of assemblages of deposited remains of organisms accessible for study came from sedimentary deposits in water basins and inclusions in fossil resin. Animals and other organisms can be also preserved in peat, volcanic ash, asphalt morasses and under other conditions, though the quantity of such fossils is small and their state of preservation generally poor. Besides, the composition of taxa preserved in carbonates and amber with the same age can scarcely coincide; the occurrence of insect fossils in sediment that also yields insect-bearing resin is extremely rare (Martínez-Declòs et al., 2004, etc.). The available assemblages of fossil insects depend not only on a certain faunal composition of the place where they were formed at a certain time, but also on the deposition environment and diagenic history.

The places of insect deposition, which can be found in carbonate rocks, often represent the former bottoms of ancient water basins (fresh water basins and marine lagoons) that accumulated flood animals. Most remains in such sites belong to aquatic and actively flying insects. Wingless insects and species living mostly in soil or on the ground, especially in arid areas, are much less likely to be preserved there. Xylobiotic beetles occur in these sites in lower proportions than their representation in the past terrestrial faunas. The data from these sites are the main source of information on fossils. The second resource for the study of coleopterous fossils contains mostly the species associated with trees and forests. This is particularly important for small xylobiotic beetles, which very quickly became covered with liquid resin. However, larger insects were contacting the resin only with a part of their sclerites and, therefore, in some or many cases they were able to escape. As a result, this resource is also not properly representative. Although, careful analysis of data from both resources, as well as after taking into consideration probable interconnections between different organisms at the considered period, we can obtain a comparatively confident impression of the xylobiotic fauna of a certain geological period.
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Taxonomic list of fossil beetles of suborders Cupedina, Carabina and
Scarabaeina (Part 1)
A.G. Ponomarenko, A.G. Kirejtshuk
Dragt version of catalogue.
This page is under construction.
Ordo Scarsbasida Laicharting, 1761
{=Coleoptera Linnaeus, 1758;
ex Scarsbasides Laicharcing, 1781)
Subordo Cupedina Laporte, 1636
{=Archostemata Kolbe, 1908;
Myxophaga Crowson, 1955)
Infraordo Cupedomorpha Laporte, 1836
+Supertenilia Tshekardocoleoides Rohdendort, 1944
+Tshekardocoleidae Rohdendors, 1944 Plar P2kz
Boscoleus Kukalova, 1969 Piar, Obora
blandus Kukalova, 1363 Piar, Obora
Eocoleus Kukalova, 1969 Piar, Obora
scaber Kukalova, 1969 Plar, Obora
Votocoleus Kukalova, 1363 Piar, Obora
submissus Kukalova, 1969 Piar, Obora
Avocoleus Ponomarenko, 1969 Piar, Obora -
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Figure 5. Page with the first list of fossil taxa.

In addition to the catalogue on the website, the pages of the atlas of fossil beetles started to develop as well. This atlas is planned in accordance with the general system of the order. It has the usual systematic hierarchy from the general scheme of superfamilies, leading to the pages with family composition of each superfamily (Fig. 10. - http://www.zin.ru/Animalia/Coleoptera/eng/fossils.htm) and further to the pages for every particular family with main characteristics of the known fossil records on these families. On each page devoted to a particular family, one picture or pictures of some impressive specimens of it are provided. (Fig. 11. - http://www.zin.ru/Animalia/Coleoptera/rus/coptcl_f.htm). Here is shown one specimen of Coptoclavidae, the extinct group of water beetles with faceted eyes divided horizontally, like those of recent Gyrinidae, and also with prehensile anterior legs and with swimming or running intermediate and posterior legs.
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A
Ordo scarabacida Laicharcing, 1781
(=Coleoptera)
Supordo Scarahesina Laicharting, 1781
Infraordn Scarsbacmorpha Laicharting, 1761
Supersamilia Derodoncoidea LeConte, 1861 ®
Derodoncidae Leconte, 1861 ®
Peltasticinae Leconte, 1861
Derodoncinae Leconte, 196
Laricobiinae Hulsant, Rey, 1863-54
Supersemilia Dermestoidea Lacreille, 1804 K1z ®
Dermestidae Latreille, 1807 K, Leas R
Dermestinae Lacreille, 1907
Dermestes Linnaeus, 1758 P23, Ball R
op. (Kiebs, 1910) Pq23, Ball 4
. ot ey e Z
€] Opening page hittps fww.zin.rujAnimaliaColeopterajengipaleosy2.htm, [NNRNNNRNNRN] @ Internet

ECEBwEMmXG M

2 6 Internet Expla




Figure 6. Page with the third list of fossil taxa.
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Abagaituy, near Abagaituy vilage, boreholes 6380, depth 276 m, 6382, depth 236 m, B384, depth 200 m, Zabaikalsky distr., Chitinskaya obl, Transbaikalia, Russia;
Upper Jurassic, Byankinskaya Fm. (Late Mesozoic..., 1990)
Abu Ballas, 200 km SV Dakhla oasis, Baris oasis, SW Egipt; Uppermost Jurassic or Lowermost Cretaceous, Abu Ballas Fm. (Schiuter, 1981)
Abura, Hokkaido, Japan; Middle Miocenian, Florae Daijima, Il floral level (Fujiyama, 1967)
Agap — Nizhnyaya Agapa river 40 km upstream from its mouth, Ust*Yeniseysky distr., Taymyr National District, North Siberia, Russia; Upper Cretaceous,
Cenomanian, Dolganskaya Fm.
Agdz — amber quarry near Yukhary Agdzhakend vilage, West Azerbajdzhan; Lower Cretaceous, Lower Aptian (Zherihin, 1978)
Aix, Aix-en-Provance, France; Oligocene
Aiyryk mount, 25 km E Dauria town, Zabaikalsky distr., Chitinskaya obl, Transbaikalia, Russia; Upper Jurassic, Byankinskaya Fm. (Late Mesozaic..., 1990)
Akakura, NE Honshu, Japan; Upper Miocenian, V floral level (Fujiyama, 1983)
Akarmara, Cheli-Khvara river, coal quarry Akarmara near Tkwarchely, Abkhazia, Caucasus; Jurassic
Akhaltsyche, Karatuban' SW Georgia, Caucasus; Lower Oligocene
Alba-Regia, town, Pedemont, Italy; Upper Miocenian, Messinian (Cavallo, Balett, 1982)
Alcover-Mantral Spain; Middle Triassic, Ladinian (Via, Calzada, 1985)
Allendale, amber, Australia; Pliocenian
Altan-Teeli, Bumbatu, Bombatu, Dzeregh, Zeregh, Atsyn-Sayr, S slopes of Bumbatu (Bogd-Ula, Umnu-Khairkhan-Ula) Ridge N Dzeregh-Somon-Settlement between
Cicergantu-Bulak creek and Oshi-Bulak creeks, Hovd aimagh, W. Mongolia; Lowermost Cretaceous, Gurwan-Eren Fm.
Altan-Ula, S slopes of Altan-Ula Ridge near Naran-Bulac well, Umnu-Gobi aimagh, S. Mangolia; Upper Cretaceous, Barun-Gojot Frm.
‘Amber of Paris Basin, Le Quesnoy, ChewriEre, region of Creil, Oise dept., France; lowermost Eocene, Spamacian, level MP7 of mammalian fauna
Amgu, Amagu river and between Shtsherbatowka and Granatnaya (formerly Kudya) river, Temeysky distr, Primorsky kray, Russian Far East; Upper Oligocene, a2
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Figure 7. Page with the list of the known sites with deposited insects.
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Figure 8. The table of distribution of coleopterous families in time.
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(Anekcees A B.) Alexeev AV, 1993. Jurassic and Lower Cretaceous buprestids (Coleaptera, Buprestidae) from Eurasia. Paleontol. Journ. V. 27. Supp. IA: 9-24.

Anexcess A B. 1995 Hosele hopmel ykoe-3natok (Coleoptera, Buprestidae) s meaosofickix ornoxenuit Poccuw, Kasaxcrana u Monronw. Maneowton. xypH. No 4:
7585 (Alexeev AV.)

Anexcees A B. 1996 Hykw-anatkw (Coleoptera, Buprestidae) us Mesosofickux u kaliHosofckux otnoxenwit CH. Maneokton. skypH. No 4: 5167, (Alexeev AY.)

(Anekcees AB.) Alexeev AV, 1999, A Survey of Mesozoic Buprestids (Coleoptera) from Eurasian deposits. Proc. First Intem. Palaeoentomol. Conf., Moscow 1998,
AMEA projects. Bratislava. 5-9.

(Anekcees A B.) Alexeev AV, 2000 On Mesozoic Buprestids (Coleaptera-Buprestidae) from Russia, Kazakhstan, and Mongolia. Paleontol. Journ. V.34, Suppl. 3:
5323-5326.

Apronean I1.B. 1977. Rhynchophora. Cemeiicreo Eobelidae. B k. Aponeau I1.B., Hepwxu B.B., Huxpuru JLM., Monomapenko AT. Me3030/ckHe KeCTkoKpbinbIe.
Tpyas! NaneonTonoriyeckoro uneTuTyta AH CCCP. 161: 142-144. (Amaldi L\V.)

Teep O. 1878, I0pckan dnopa Amypekora kpas u MpkyTckoi ryBeprun. Tp. CuBMpckolt skcneauum MnepaTopckoro Pycckaro rearpaduyeckoro obujectsa.
uaudecki oTaen. reonoruueckan vacts. T.3. B.2. CM, B.Gesofpasoe. u komn. 1-134. (Heer 0)

(Tpaves B.[) Gratshey V.G. 1999. Ulyanidae, an extinct family of weevils (Coleoptera, Curculionoidea) . Proc. First Intem. Palaeoentomal. Conf., Moscow 1998,
AMEA projects. Bratislava. 41-47.

Tpaves B.1, Hepwwn B.B. 1995. Pesisua nosaHeiopckix A0ArOHOCHKOB-Hemakuxwa posos Distenorthinus w Procurculio (Insecta, Coleoptera: Nemonychidag).
Maneorron. scyph. Ne 2: 8394, (Gratshey V. 6., Zherikhin V..)

(Tpaves B.I, Hepwwn B.B.) Gratshev V. G. & Zherikhin V.. 1995. A revision of the nemonychid weevil subfamily Brethorthininae (Insecta, Coleoptera,
MNemonychidae). Paleontal. Journ. 29. 4: 112-127.

(Tpaves B.I, Hepwwn B.B.) Gratshev V. G. & Zherikhin V.. 1995. A new anthribid genus from the Baltic amber (Insecta: Coleoptera: Anthribidag). Mitt. Geol.-
Palaontal. Inst. Univ. Hamburg. 78: 149-157.
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Figure 9. Page with bibliography on extinct beetles.
There is no other way to define if a group of extinct beetles was xylobiotic, except the principle of “actualization”. The groups which recently are xylobiotic were very probably xylobiotic in the past as well, or, if any extinct group demonstrates some features characteristic of recent xylobiotic groups, this extinct group can be regarded as xylobiotic with a certain probability. Such conclusions were reached after the study of the earliest coleopterous fossils, and many other Permian beetles. Respectively, conclusions on a non-xylobiotic mode of life for some extinct Upper Permian and Mesozoic groups was reached after analyses of the structural characters of their remains, which can be interpreted as an evidence of a mode of life in or near water.
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CemMeincTBo Coptoclavidae Ponomarenko 1961: atnac BoIMepLUMX rPYMNn XyKOB
A.T. Kupeituyxk, K. Copuano (Carmen Soriano Hoyuelos)

KpynHeie BogHsie skykt (10-41 M), XaPaKTEPH3YIOUIMECA XEATATENGHAIMA NEPEAHAMN HOTAMM, ATHHHEIMK YINOLLEHHLIMA CREAHHMA 1 33/HAMM HOTAMH, HECYLLUMM
NNaBATENLHEIE BONDCKM WM BE3 HWX, TONOBON C MOLLHEIMM MaHMBY.NaMM 1 TOPUIOHTANLHO PAGAETEHHEIMM Fa3amK (Kak ¥ BWAOE CemeficTea Gyrinidae). JTMMHKN ¢
NNABATELHEIMM HOTAMH W TPLISYLYMIMK MaHAUBYNaMM. VISBECTHEI HECKOMEKD POAOB, 3aPErMCTPHROBAHHLIE B 0. W HISKHEM MENy Ha TeppuTopik Espasii.

Coptoclavidae, gen. st sp. Coptoclavidae, gen. st sp.
Las Hoyas, Bepx HibkHero Mena. Las Hoyas, Bepx HibkHero Mena.
ororpadua [LE. Lepbakosa ororpadua [LE. Lepbakosa
Nureparypa:
Monomapenko AT. 1951, O cucTemaruueckom nonoxenwn Coptoclava longipoda Ping (Insecta, Coleoptera).
TManeoHTonoruseckil XypHan. (3). 67-72.
Monomapenko AT, 1977. Moaotpag Adephaga. B ku.: Apronsau 11.B., Hepwmn BB, HMKrMTMH TIM., Mowomapenka AT
Me3osaiickue kecTokpeinkie. (TpyAs! [aneoHTonorueckaro uHeTwTyTa AH CCCP. 161) Mockea, Hayka. 17-104.
MNaunmaneukn AT 197 HNRKR MARNANGARKUR RANHKR ¥RETKAKDKINKR ManenHTANArMUACKUG Yvanan (21 A3-07 L |
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Figure 10. Page on family Coptoclavidae.

The catalogue and table of distribution of all coleopterous families through time show that the Palaeozoic groups scarcely have clear links with the Meso- and Cainozoic Coleoptera. Only in the Middle Triassic the first xylobiotic groups which are represented in the recent fauna appeared (members of the suborder Archostemata) and later (in the Upper Triassic) the first possible xylobiotic Polyphaga appeared in depositions of known sites. They show that the evolution of Meso- and Cainozoic Coleoptera was characterized by a gradual dislodging of more ancient groups by groups of more recent appearance. There are not very many palaeorelict Mesozoic groups known which have completely disappeared. Only the Schizophoroid lineage and some separate families from different superfamilies did not survive until the recent epoch. However, some palaeocoleopterists consider that this lineage could have produced the recent families of Myxophaga (Ponomarenko, 2003, etc.).

Unfortunately, fossil record has not received sufficient attention from coleopterists and, as was mentioned before, most material still waits in different collections to be studied and published. Therefore, a lot of work is needed in order to reach any adequate presentation of the data already available in the collections, in scientific publications, and on the pages of the website “Beetles (Coleoptera) and coleopterists”. Every contribution to this important field of knowledge would be welcomed. Nevertheless, some tendencies can be traced even at the current level of knowledge of ancient xylobiotic beetles. The xylophilous Archostemata, rather numerous in the Mesozoic era, are represented by only a few relicts in recent ecosystems. The number of Elateridae and some other groups of Elateriformia (like Ptilodactylidae, Eucinetidae and probably related families) seems to have decreased towards the end of the Cretaceous and particularly in the Cainozoic era, while their proportion were significantly diminished due to the intensive diversification of different Cucujiformia. However, Peltidae and some other Cucujiform groups (e.g., Mordellidae) were rather common in the past, like the mentioned elateriforms, but also became quite rare recently. In contrast to the groups mentioned, the xylobiontic Buprestidae and Scarabaeoidea appeared in the Middle or Upper Jurassic, became rather abundant through the Cretaceous, and thus produced certain changes in the taxonomic composition of saproxylic and other xylophilous communities. The same is true of the superfamily Cucujoidea, which appeared in fossil records only in the Cretaceous (except for Parandrexidae recorded from the Middle Jurassic).
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Figure 11. First page of the Atlas of extinct forms of beetles.
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