The UK-Russian Permo-Triassic Boundary Project
Newsletter for participants, Number 1 (May 2008)

Major objectives

Key aims of the project are as follows (from the
2005 NERC application):

1. How do the timings and patterns of extinction
on land compare with those in the sea? What
were the global rates for loss of life on land,
and how do these compare with the scale of
the marine crisis?

2. Can the end-Guadalupian and PTB events be
distinguished on land?

3. In each case, were there associated climatic
changes (in temperature, CO; etc.), as
indicated by oxygen and carbon isotopes? Do
the isotope curves match those from South
Africa, and from marine sections, thus implying
a truly global-scale change?

4. What were the local environmental changes as
indicated by sedimentology? Is there any
change in the distribution and type of
paleosols? Is there any evidence for global
warming (e.g. aridity, desertification)? Is there
any evidence for the proposed massive plant
die-off and soil stripping at the beginning of the
Triassic?

5. How did life on land respond to the two crises?
What was the pattern of ecosystem collapse?
Is there evidence for ecological or taxonomic
selectivity? How does the pattern in Russia
compare with South Africa?

6. What was the nature and timing of the post-
extinction recovery through the Early and Mid
Triassic, in terms of rebuilding total diversity
and rebuilding ecosystems? How do the
Russian data compare to South Africa and the
marine realm?

In our various endeavours, | hope we can tackle
some of these issues in the next two years.

Mike Benton (Bristol, May 7", 2008)

[[NaBHble Lenu

Kntoya uenen npoekta - cnegyowmm obpasom
(o1 2005 3asgBneHua NERC):

1. Kak genatoT Bblibopbl BpeMeHU 1 00pasupl
NCYE3HOBEHMSA Ha 3eMfle CPaBHMBAKTCH C
TeMmu B Mmope? KakoBbl 661 rmobanbHbiMuK
HOpMamu 3a NOTEPH XU3HU Ha 3eMne, U
KakK OHU CpaBHMBAKTCHA C Macwtabom
MOPCKOro Kpusuca?

2. MoxeT koHeu-Guadalupian n cobbiTusa
PTB oTtnuyaTtbcsa Ha 3emne?

3. B kaxpgom cnyyae, ObiIM TaM CBSA3AHHbIE
n3aMeHeHus knumaTta (B TemnepaTtype, CO2
M T.4.), Kk 0603HaYeHO KNCITOPOAOM U
yrnepoauncTteiMu nzotonamm? Kpusbie
n3oTona CoOTBETCTBYIOT TeM U3 KxHoW
AdpurKK, N N3 MOPCKUX CEKLUIA, TaKUM
obpa3om nogpasymeBasi AENCTBUTENbHO
n3ameHeHune rnobanbHoOro macwraba?

4. YTO MECTHbIEe 3KONOrn4yeckme U3MeHeHus
ObInM Kak 0003HaYeHbI
cegumeHTonornen? Ectb Nu Kakoe-
HMOYab M3MEHeHUe B pacnpeneneHnu n
Tune naneoconb? EcTb nu kakoe-HMOyab
CBUOETENbCTBO ANsi rmobanbHOro
notenneHusa (HanpMmep 3acywnmnBoCTb,
onycTbiHMBaHune)? Ectb nu kakoe-HMOyOb
CBUOETENbCTBO A1 MPEANOXEHHOro
MaCCUWBHOIO BbIMUpPaAHUs 3aBoaa U
OeMOoHTaXxa noysbl B Hayane TpuacoBoro
nepuopa?

5. Kak cgenan XusHb Ha 3emrie OTBeYaeT Ha
3Tu ABa kpuamca? Kakos 6bin 06pasuom
Kpaxa akocuctembl? EcTb nn
CBUOETENbCTBO AN 9KOMOrMyecKom unm
TaKCOHOMUYECKOWN cenekTuBHoCTN? Kak
nenaet obpasel B Poccum cpaBHuBaeTcs
¢ KOxHon Acdpukon?

6. KakoBa 6bin npupogon n Beibopom
BPEMEHM BOCCTAHOBIEHMS
nocTncyesHoBeHunsa Yyepes PaHHui
Tpuacosbii nepuog n CepeguHy
Tpnacosoro nepunoga, B TepMuHax
BOCCTaHOBIIEHMS NOMTHOrO pa3Hoobpasus
M BOCCTaHOBNeHUda akocuctem? Kak
poCCUIACKNE OaHHble CPaBHMBAKTCH C
HKOxxHOM ADpUKOM M MOPCKUM LLApCTBOM?

B Hawwux pa3nnyHbIX NonbiTKax, A4 HageCb,
YTO Mbl MOXEM 3aHATbCA HEKOTOPbLIMU N3 3TUX
npobnem 3a cneayowue ABa roga.

Magnetostratigraphy

Following extensive palaeomagnetic sampling of
five sections around Orenburg during the 2006
Joint Expedition, Graeme Taylor, shown in heroic
pose with his rock drill (below), and geophysics
student Chris Tucker, both at the University of
Plymouth, have completed a paper for Earth &
Planetary Science Letters that proves what we
already know — but something that is not accepted
uniformly by the international community, that the
Tatarian is Late Permian. Recall that Gradstein et
al. (2004) A Geologic Time Scale (Cambridge),
the international standard, classifies the Russian




Ufimian to Tatarian as all Guadalupian, i.e. Middle
Permian.

“Magnetostratigraphy of Permian-Triassic
boundary sequences in the Cis-Urals, Russia: No
evidence for a major temporal hiatus.”

Graeme K. Taylor, Christopher Tucker", Richard J.

Twitchett', Timothy Kearsey", Michael J. Benton®, Andrey

J. Newell3, Mikhail V. Surkov* and Valentin P.
Tverdokhlebov”

Abstract

A total of five sections spanning the Permian-
Triassic Boundary (PTB) of the SE Urals in the
Orenburg region of Russia have been studied for
magnetostratigraphic purposes. The Upper
Permian and Lower Triassic of this region have a
well documented vertebrate fauna whose
evolution has a significant bearing on our
understanding of the PTB mass extinction event.
However serious doubts have arisen about
correlation of the Russian strata, the Tatarian
stage in particular, with the Upper Permian
globally and it has even been suggested that the
Upper Permian in Russia is marked by a 9-10 Ma
stratigraphic gap. Our palaeomagnetic data yield
a distinct series of polarity zones that leads to
clear local and regional correlation and a
straightforward correlation with a recently
compiled global magnetostratigraphic record. On
the basis of this correlation the sampled sections
span the upper Guadalupian to Griesbachian
stages without any obvious break. Anomalies in
the magnetic inclination are consistent with

sediment compaction (inclination shallowing, a
common phenomena of red beds) but declination
anomalies between these sites and elsewhere in
Russia may suggest localised vertical axes
rotations.

Mocne obLwmpHOro ocyLlecTBNeHNs BbIGOPKM
palaeomagnetic natu cekuun Bokpyr OpeHOypra B
TeyeHne 2006 Ob6beanHeHHON JKcneanumm,
paem Tannop, NnokasaHHbIN B repoOM4ECKON nose
C ero TPEHVPOBKOW CKarbl (HNXKE), N CTYAEHTOM
reocusnkn Kpuc Takepom, n B YHuBepcuteTe
MnumyTa, 3akoHunn Gymary Ans 3emHbIX U
MnaHeTapHbIx MNucem Hayku, koTopas
AOKa3blBaeT TO, YTO Mbl y>Ke 3HAeM - HO KOe-4To,
YTO He MPU3HaH OAHOPOAHO MEXAYHaPOAHbIM
coobulecTBom, 4YTo TaTtapckoe no3gHo lNMepmckoe.
BcnomHuTte, yto Gradstein n gp. (2004)
eonornyeckmn Macwtab Bpemenn (Kembpnax),
MeXayHapoaHbIn cTaHAapT, knaccuduumpyet
poccuiickun Ufimian k Tatapckomy kak BeCb
Guadalupian, To ectb lNepmckas CepeguHa.

"Magnetostratigraphy Nepmckux-
TPMaCOBbLIX FPAHMNYHbIX
nocnepgoBatenbHocten B Ypane CHI,
Poccusa: Hukakoe cBnaeTtenscTBo Angd
rmaBHOW BpeMEHHOM naysbl."

Pestome

B o6LLer cno)XHOCTU NATb CEKLUNA,
oxBaTbIBaloLWmx epmckyto-Tpuacosyto ['paHuLy
(PTB) Ypana SE B OpeHbGyprckon obnactu
Poccun 6bino nsyyeHo B magnetostratigraphic
uenax. BepxHun MNepmckuin u bonee HU3kui
TpuracoBbIn nepuog 3Ton 06nacTn MMeeT XOpOoLUO
3aperncTpMpoOBaHHYH0 NMO3BOHOYHYHO hayHYy,
pa3BuTME KOTOPON UMEET CyLLIECTBEHHOE
onvpaHue Ha Halle NOHMMaHue MaccoBOro
cnyyasi ucyesHoseHust PTB. OgHako cepbesHble
COMHEHMS BO3HWKIIN O KOPPENALMY POCCUNCKNX
cTpart, TaTapckon cTagum B YacTHOCTU € BepxHum
lMepmckum rmobansHO, 1 Aaxe NPpeanoXeHo, YTo
BepxHee lNepmckoe B Poccuum otmedeHo 9-10
Mamamu cTpaTturpaduyeckuin npomexyTok. Hawm
palaeomagnetic gaHHblE MPUBOAAT K OTIIMYHOMY
PS4y 30H MONSAPHOCTU, KOTOPbIN BEAET, YTOObI
OYMCTUTb MECTHYHO Y PETMOHAINBHYHO KOpPEensauuo
N NPAMYI0 KOPPENsLmIo C He4aBHO COBPaHHbIM
rnobanbHbIM 0TYETOM magnetostratigraphic. Ha
OCHOBE 3TOWN KOppensLmm BbiOpaHHbIE CEKLMU
oxBaTbIBalOT BepxHu Guadalupian k ctagmam
Griesbachian 6e3 no6oro o4yeBMAHOrO NepepbIBa.
AHOMannn B MarHUTHOW CKITOHHOCTU COBMECTUMBI
C ynnoTHeHneM ocagka (cknoHHocTb shallowing,
obLLUMe ABMEeHUs KpacHbIX KpoBaTemn), HO
aHoOManuu HakroHa MeXxay 3TUMK y4yacTKaMu 1 B
ApyroMm mecte B Poccuu MoryT npeanoxvrb
1NoKann3oBaHHbIe BepTUKanbHble BpaLleHNst
TOMOPOB.




Isotopes, paleosols and
climate

The Permian/Triassic (P/Tr) boundary is widely
assumed to have been a time of extreme
environmental upheaval and change. A possible
record of this is a notable negative anomaly in
both stable %.8"°C and %.0"°0 isotope records at
or near the P/Tr boundary recorded in multiple
marine and terrestrial sections around the globe.
In the terrestrial realm, this anomaly has been
reported from the Transantarctic Mountains in
Antarctica, the Karoo Basin in South Africa,
Australia, India and Madagascar, which has been
linked to several extinction mechanisms including
the Siberian Traps and mass methane release.
However these sections are all from southern
palaeolatitudes.

The Permian - Triassic terrestrial sedimentary
record of the South Urals, in Russia, was situated
in the northern palaeolatitudes and contains many
vertisol palaeosol horizons. These horizons
include pedogenic carbonates at different stages
of development, both above and below the P/Tr
boundary. Analyses of the %00"*Ccarb and
%00"2Ocarb signatures of these pedogenic
carbonates have revealed a number of negative
excursions in %.8">Ccarb and %.8"°Ocarb in the
Late Permian, including a negative excursion that
begins in the latest Permian and continues into
the Early Triassic. Associated with these
excursions are indicators of increasing aridity,
including pedogenic dolomite, which suggest a
dramatic change in climate. Modelling work is
underway to convert these isotope data into
estimates of palaeotemperature and palaeo-
pCO.; the first time this has been attempted for
the P-Tr record of the northern hemisphere.
These data are being used to shed new light on
the size, timing and possible cause of the
negative excursions in northern palaeolatitudes.

This work forms Tim Kearsey's PhD thesis (Tim
looking far-seeing and intelligent, above), which is
currently being written up (due for submission in
early 2009). Aspects of the work have been
presented at a number of national and
international conferences and several publications
on isotopes, climate and paleosol changes are
expected over the next 6-12 months.

N3oTonbl, naneocosnb u
Knnmart

Mepmckas/Tpnacosas rpaHuua (P/Tr), kak
LUMPOKO NpegnonaratT, 6binm BpeMeHemM
Ypes3Bbl4aNHOro 3KONOrMYecKoro nepesopoTa u
N3MeHeHns1. BO3MOXHbIN OTYET 3TOro - N3BECTHAs
oTpuLaTenbHas aHomanus u B yCTon4mesom %
13C 1 % 180 mn3oTon genaet 3anncb B UM OKOSO
rpaHuvubl P/Tr, 3aperncTpMpoBaHHOM B
MHOTOKPaTHbIX MOPCKMX N 3€MHbIX CEKLNAX
BOKPYT 3eMHOro wwapa. B 3emHom LapcTBe, 06
3TOV aHOManuu coobwmnm n3
TpaHcaHTapkTMyeckux rop B AHTapkTuae,
BacceliH Karoo B HOxHow Acpuke, ABCTpanuu,
MHaun n Magarackape, KOTopblIl Obin CBS3aH C
HECKOMNbKUMUN MEXaHU3MaMn NCYE3HOBEHMS,
BKIoYasi cnbupckmne 3anagHu n MaccoBblI
BbINyCck MeTaHa. OgHako 3Tu cekummn - Bce oT
toxHOro palaeolatitudes.

MNepmckoe - TpmacoBbii 3eMHOW OCaA04HbIN
otyeT KOxHoro Ypana, B Poccun, 6bin
pacnornoxeH B ceBepHoM palaeolatitudes n
coaepxuT MHoro vertisol palaeosol ropn3oHTbI.
OTu ropm3oHThI BKMoyatoT pedogenic kapboHaThbl
B pa3nuyHble CTaanu Pas3BUTUS, 1 BbIlLE N HUXE
rpaHuubl P/Tr. UccnepoBannsa % 13Ccarb n %
180carb nognucu aTux pedogenic kapboHaToB
nokasanu MHOXECTBO OTpULIATENbHbIX 3KCKYPCUM
B % un 13Ccarb n % 180carb B NocnegHem
Mepmckom, BKIoYast OTpULATENbHYI 3KCKYPCUHO,
KoTOpas HaunHaeTcs B nocrieaHemM NepMckom un
npogomxaetca B PaHHui TpuacoBbi nepuoa.
CBsi3aHbl C 3TUMU SKCKYPCUSIMU MHAOUKATOPbI
yBEMMYUBAKLLENCS 3acyLUNMBOCTH, BKITHOYas
pedogenic 4ONOMUT, KOTOpbIE NpeanaratoT
ApamaTnyeckoe U3MeHeHVe B KnumarTe.
MogpenupoBaHue paboTbl B CTaguu peanusaumm,
4yTo6bI NPeobpasoBaTb 3TN AaHHbIE U30TOMNA B
oLeHkn palaeotemperature n naneo--pC0O2; B
nepBbI pa3 370 ObINO NPeanpPUHSATO ANst OTYeTa
P-Tr ceBepHoro nonywapws. 3T1 gaHHble
MCNonb3ykTCs, YTOObI MPONMTL HOBLIV CBET Ha
pasmep, paccunTbiBasi 1 BO3MOXHYHO NPUYMHY
oTpULAaTENbHbBIX 3KCKYPCUA B CEBEPHOM
palaeolatitudes.

Ota pabota hopmupyeT aucceprtaumto Tuma
Kepces (Tum, BbIrMAAAWNA JaNbHOBUOHBIM U
WHTENMEKTyanbHbIM, BbiLIE), KOTOPLIA B



HacTosiLee BpemMs NMLIETCS (QOIMKHbIN ANS
nogauu B Hayane 2009). Acnektbl paboTbl 6binu
npeacTaBfeHbl HA MHOXECTBE HaLMOHATbHbIX U
MeXayHapoaHbIX KOHEPEHLUMUI N HECKONBKMUX
ny6rvkaumsax no M3oTonam, KNMMaT U USMEHEHMS
naneoconb OXuaalTcs 3a cnegylowme 6-12
mMecsLes.

Sedimentology

Valentin Tverdokhlebov and Galina
Tverdokhlebova identify two key issues for study:

1. The history of the crisis events, and their
association with the accumulation of red
continental formations after the marine Early
Kazanian transgression. This study may trace
changes of character of sedimentogenesis, fauna,
flora, isotope composition of C and O from
normal-marine Early Kazanian conditions to just
after the P/T crisis in complete sections in the Cis-
Urals.

2. Study of the post-crisis stage, by detailed study
of Early and Middle Triassic sections.
Paleontologically well-founded Middle Triassic is
situated only in Cis-Urals European Russia. It
might be possible to use isotopes in carbonates to
correlate from the Russian Lower and Middle
Triassic to Central Europe.

They note also that the "Putaytino" section is
situated across the PTB on the Upper Vyatka
River and may be of interest. Here the PTB
contact is exposed and the basal Triassic part
contains conchostracans and ostracods. The
Severodvinian and Vyatkian gorizonts are
exposed below.

Near the city Kotelnich’ on the Vyatka river the
section is important too. The largest "cemetery" of
tetrapods specifically Pareiasauria is situated
here. Vyatkian ostracods occur through the whole
section. Triassic ostracods were found at the very
top of the section. The age of the 40- m thick
rocks, exposed along 10 km have been debatable
to the present time. We recognized aeolian sands
in the middle part of the section, which may
evidence of a rise in aridity.

CedumeHmornoausi

BaneHTuH TBepooxnebos u ManunHa
TBepgoxneboBa naeHTUULUNPYOT OBa
KrtoYeBbIX Bonpoca Ang nccnegoBaHus:

1. NcTopusi KPM3UCHBIX COOBITUI, U NX
accoumnauum ¢ HakonmneHneM KpacHbIX
KOHTUHEHTanbHbLIX POPMUPOBaHUA Nocne
Mopsika PaHo HapyweHue Kazanian. 31o
nccnenoBaHne MoOXeT NpPocCneanTb N3MEHEHMS
xapakTtepa sedimentogenesis, ayHbl, nopsl,

cocTaB usotona C n O oT HOpMarbHOro
Mopsika PaHo ycnoBusa Kazanian K TONbKo
nocne kpusmca P/T B nonHbIX cekuusx B Yparne
CHr.

2. ccnepoBaHne NOCTKPU3NCHOW cTaguu,
AeTtanbHbiM uccnegosaHnemM PaHHux n CpegHunx
Tpuacosbix cekumi. Paleontologically
o6ocHoBaHHbIN CpeaHuii TpnacoBkln Nepros
pacnonoxeH Tonbko B Ypanbckon CHI
eBponenckorn Poccun. Morno bl 6biTb BO3MOXHO
MCnonb30BaTh M30TOMbI B KapboHaTax, YToObl
KoppenupoBatb OT pycckoro Hmxe n CpegHero
Tpuacosoro nepuopaa k LleHTpansHon EBpone.

OHu oTMeYaloT Takke, 4To cekums "Putaytino”
pacnosioxeHa nonepek PTB Ha BepxHen Batckon
Peke 1 MmoxeT npeacTaBnaTh MHTEpecC. 34ech
KOHTaKT PTB BbICTaBneH, 1 ocHoBHas TpuacoBsas
YyacTb cogepxuT conchostracans un ostracods.
Severodvinian n Vyatkian gorizonts BbiCTaBneHbl
HUXe.

Oxkono ropoaa Kotelnich' Ha BaTckown peke cekuns
BaXkHa Takxe. Hanbonblwee "knagbuiue”
YETBEPOHOIMX XMBOTHbIX oNpeaeneHHo
Pareiasauria pacnonoxeHo 3gecb. Vyatkian
ostracods NponCXOasT Yepes Lieny CeKumio.
TpuacoBbit nepnoa ostracods 6bin HalaeH B
OYeHb rnmaBHOM N3 cekumu. BospacT ckan 40-m.
TONLLMHOWN, BbICTaBMNEHHbIX MO 10 KM BbIN cnopeH
K HacTosemy BpemeHu. Mbl npusHanu
30MNNCKNE NECKN B CPEOHEN YaCTu CEeKLnn,
KoTopasi MOXeT CBMOEeTeNnbCTBOBaTb U3
MOBbLILLEHNS 3aCyLUNTUBOCTH.

Andy Newell (BGS) proposes to devote most of
June 2008 to working on two proposed papers,
stemming from earlier fieldwork.

1. Fluvial-aeolian sedimentation in the early
Triassic of the Buzuluk depression. Basic
sedimentology paper but we actually have some
nice sections, photographs and long-distance
correlations acquired during our long trek to
Buzuluk. Interest may lie in climatic instability in
the Early Triassic. Also the documentation of
high-porosity Triassic aeolian sandstones from
the Orenburg region might interest the petroleum
community.

2. Enhanced calcic-palaeosol development on the
flanks of salt domes. Using the Sambullak section
where the calcretes are few and thin (basin-
centre) and the Tuyembetka sections with those
spectacular calcretes (sits on top of a salt dome).
Simple, short but interesting paper. Hopefully Tim
can provide a short summary of calcrete
development with a couple of photomicrographs
and we can use VPT's excellent structural
mapping of the dome. The structure can also be
nicely shown on the terrain model. This will be



especially good if the palaeomag. can link the
sections.

Dr Newell demonstrating his use of high-tech
equipment in Korolki Ravine, 2006. [Jokmop
Heroenn, demoHcmpupyrowul e20
ucrnosb3o8aHue obopydosaHusi Ha OCHoge
8bICOKUX mexHosoaul e Yuwense Korolki, 2006.

OHan Hetoenn (BGS) npegnaraeT NnocBATUTb
BonbLIMHCTBO MtoHA 2008 K BO30ENCTBOBAHMIO Ha
ABe npeanoxeHHbIx bymaru, npovncxoast ot 6onee
paHHMX NOMEBbIX UCCNEAOBaHUN.

1. PeyHoe-3onuninckoe oTrnoxeHue ocajka B
paHHem TpuacoBom nepuoge genpeccun
Buzuluk. OcHoBHas Bymara ceanMeHTONormm, Ho
Mbl (DaKTUYECKN MMEEM HEKOTOpPbIE XOpoLune
cekuun, potorpacum u gansHUe Koppenauuu,
NpUOOpETEHHbIE B TEYEHUE HALLEro ANTMHHOMO
noxoaa k Buzuluk. HTepec MoxeT neys B
KNMMaTU4eCcKon HeycTonuMBoCcTU B PaHHeM
TpuracoBom nepuofe. Takke 4OKyMEHTaumns
TpuracoBoro nepuoga BbICOKOW MOPUCTOCTM
3onuinckmne necyaHukn ot OpeHOyprckon obnactu
mMorna Gbl MHTepecoBaTb HepTsIHOE COOOLLECTBO.
2. PacwmpeHHoe usBectkoBoe-palaeosol
passuTne Ha draHrax Kynonos conu. Mcnonesys
cekumto Sambullak, rae calcretes - HemHorve u
TOHKUI (LeHTp GaccenHa) n cekummn Tuyembetka c
Temu 3axBaTtbiBaloLWmmu calcretes (cnant Ha
BepLUMHe kynona conu). NpocTas, kKopoTkas, HO
UHTEpecHas Bymara., Mbl HageeMmcs, Tum MoXeT
npegocTaBuTb KOPOTKOMY pestome calcrete
pa3BUTUSA C HECKOMNBKUMU MUKPOOTOCHMMKAMMU,
1 Mbl MOXEM WCMONb30BaTb MPEBOCXOAHYHO
CTPYKTYpHYt0 kapTorpadcuo VPT kynona.
CTpyKTYypy MOXHO TakxXe NpPUATHO NokasaTb Ha
Mogenv naHgwadgta. 310 6ygeT ocobeHHo
XOopoLo, ecnu palaeomag. MoXeT CBA3aTb
cekuuu.

Numerical palaeobiology

Marcello Ruta, Postdoc employed in Bristol on the
NERC grant, offers a brief list of projects he is
working on. Mapy4enno Pyma, lTocmdokmop
ucrionb3oearn 8 bpucmone Ha npedocmas-
neHuu NERC, npednaszaem kpamkul criucok
npoekmos, Ha Komopbie OH 8030elicmayem.

1. Temnospondyl supertree (Ruta et al.
Proceedings B, Dec. 2007)

This paper collates phylogenetic information for
the largest group of early 'amphibians' - the
temnospondyls-, using published phylogenies to
arrive at a supertree of the majority of described
genera and species. The supertree is used to
analyze the temporal distribution of significant (or
otherwise) changes in net speciation rates across
the history of the group, with special reference on
the Permo-Triassic boundary. Net diversification
rates bracket narrowly the extinction event, and
are dotted along the Permian history of the group.
The group diversified extensively immediately
before the extinction event, and waves of
speciation occurred immediately after, testifying to
the possible occurrence of geographic selectivity
in the extinction, whereby a geographically well
delimited cluster of families (present in South
Africa) possibly initiated the post-Palaeozoic
radiation of the entire group.

Oma bymaza conocmasnsem unozeHemu-
Yyeckyro uHghopmayuro 0ns Haubosbwel epynns|
paHHux ‘amepubudl' - temnospondyls-, ucrons3ys
u3daHHble unoeeHuu, Ymobbl docmuzaHymb
cynepdepesga 60/bWUHCMEBa ONUCaHHbIX POO08 U
pasHosudHocmel. Cynepdepeso ucrnosb3yemcs,
Umobbl MpoaHanu3upo8ams 8peMEHHOe
pacnpedesnieHUe CyuleCmeeHHbIX (Unu uHa4ve)
U3MeHeHUSs 8 YucmbIX HopMax eudoobpa3osaHusi
rornepek ucmopuu 2pynribl, co creyuanbHol
ccbinkol Ha epaHuue Permo-Triassic. Yucmas
ckobka HopMm pa3Hoobpa3susi y3Ko crydyal
ucyesHoeeHus1, U nyHkmupHa ro Nepmckol
ucmopuu epynnel. [pynna, pasHoobpa3sHasi
9KCMEHCUBHO HeMeOdreHHO reped cryyaem
UCYe3HOBEHUS, U 80JIHaMu 8UG00bpa3oeaHus
npousowna HemeOdneHHO rocne, ceudemerib-
cmeysi 0 803MOXHOM 803HUKHOBEHUU 2eozpaghu-
yeckoll ceflekmugHoOCmuU 8 UCYEe3HOB8EHUU,
rnocpedcmeom Yeeo 2eoepaghudecKu Xopowo
pasepaHudeHHas epynna cemeli (Modapok 8
FOxHOU Agbpuke) 803MOXHO Havasa
rocmnaneo3olcKyto paduayuro ecel 2pynrebl.

2. Effects of sampling size and tree shape on
faunal turnover (Ruta and Benton,
Palaeontology, in press)

This paper sets out to establish the impact of
taxonomic rank, taxonomic sample size and
phylogenetic topology on rates of
origination/extinction, faunal turnover, and
extinction intensity in primitive amphibians. Major
conclusions from this study are as follows: 1) the



impact of the Permian extinction on temnospondyl
diversification is less dramatic when inferred
diversity (i.e. observed stratigraphic occurrences
plus extrapolated portions of diversity deriving
from tree geometry) is examined; thus, there is an
increase of more than 55% in observed family
diversity across the Permo-Triassic boundary, but
only a little more than 6% when inferred diversity
is considered; 2) pre-extinction diversity levels are
achieved again in the late Early Triassic or early
Middle Triassic, depending upon the use of
observed or inferred diversity; 3) the correlation
between extinction and origination rates is strong
and significant, especially when time calibration is
introduced (i.e. when diversity in a time interval is
standardized by interval duration); 4) background
extinctions are as significant as originations in
shaping temnospondy! diversity during the Lower
Triassic.

Oma bymaza Hamepegsaemcsi ycmaHaenueamsa
803d0elicmeue maKCOHOMUYECKO20 pa3psida,
MaKCOHOMUYECKO20 Murnoeoeo pasmepa u
¢unoceHemuyeckol morionoauu Ha Hopmax
npoucxoxdeHus/uc4e3Ho8eHUs1, hayHO8020
moeapoobopoma, U UHMEHCUBHOCMU UCYE3HO-
8EHUST 8 IPUMUMUBHbIX am@ubusix. [nasHble
3aKMYeHUs1 u3 9mozao uccredosaHus cnedyro-
wue: 1) so3deticmesue NepmMcKo20 UCHE3HOBEHUS
Ha temnospondyl pasHoobpasuu sensgemcs
MeHee OpamamuyeckumM, Ko2da 8bise0eHHOe
pasHoobpa3sue (mo ecmb Habniodan cmpamu-
epaghuyeckue 803HUKHOBEHUSI MIIOC 3KCmparo-
nupyembie yacmu pasHoobpa3susi, npoucxo-
Osuwe2o om eeomempuu 0epesa) uccriedo8aHo;
makum obpa3om, ecmb ygenudeHue 60nbuwe Yem
55 % 6 Habirodaemom ceMeliHOM pa3Hoobpasuu
nornepek Permo-mpuacoeoli epaHuuybl, HO
moJibKO HeMHO20 bosbwe yem 6 %, koeda
8bleedeHHOe pa3Hoobpasue paccmampuesarom; 2)
YPOB8HU pa3Hoobpasusi npeducye3HOBEHUSI
docmueHymbl CHO8a 8 nocrie0HeM PaHHeMm
Tpuacoseom unu paHHem CpedHem Tpuacosom
nepuode, 8 3a8UCUMOCMU OM UCMO/1b308aHUsI
Habndaemoeo unu 8bieedeHHo20 pa3Ho-
obpasusi; 3) kKoppensayus Mexaoy UCYe3HOBEHUEM
U HopMamu rpouUCcX0X0eHUs cuslbHa u cyujecm-
8eHHa, 0cobeHHO Koz20a Kanubpoeka epeMeHuU
ssedeHa (mo ecmb ko20a pa3Hoobpa3sue 80
8peMeHHOM UuHmepeaJse cmaHOapmu3upo8aHo
npPOJOIMKUMENIbHOCMbIO UHMep8arna); 4)
8MopoCMeneHHbIe UCYe3HOBEHUS CMOSb Xe
Cyu,ecmeeHHb! Kak npouUCX0XX0eHuUsl 8
gopmuposaHuu temnospondyl pasHoobpa3sue 8
meyeHue bonee HU3ko20 Tpuacosoeo repuoda.

3. The fossil record of early tetrapods:
sampling, worker effort, and the end-Permian
mass extinction (Bernard, Ruta, Tarver, Benton),
submitted to Paleontology, April 2008.

The paper is derived from Emma Bernard’s MSc
thesis, carried out in 2006-7, and shows that the
record of basal tetrapods (‘amphibians’) is

dominated by the well-sampled sedimentary
basins of Europe and North America, but finds
from other continents are increasing rapidly. The
key aim of the study was to determine whether
sampling affected temporal patterns. There is
little evidence that taxon counts relate to research
effort (as counted by numbers of publications),
nor for any biasing effects of the ‘pull of the
Recent’ (increased quality of the fossil record and
increased sampling through time). In fact,
sampling is apparently not related to geological
time at all. In particular, sampling improves
across the Permo-Triassic boundary, with most
records of basal tetrapod taxa (when corrected for
duration of the geological time bins) occurring in
the Early Triassic, so adding some confidence
that the record of magnitude of generic loss may
be realistic.

Bbymaeza nonyyeHa uz mesuca Ommbl bepHapda
MSc, ebinonHuna e 2006-7, u nokassigaem, 4Ymo
omyYem OCHOBHbIX 4eme8epOHO2UX XUBOMHbIX
(‘famgbubuu’) - 80 8rracmu xopowo-8bibpaHHbIX
ocadoyHbix bacceliHoe Esponbl u CegepHol
Amepuku, HO Haxo0um om Opyaux KOHMUHeHm-
08, yeenu4duesaromcesi 6bicmpo. Knovesas uesb
uccriedogaHusi cocmosinia 8 mom, Ymobsbl
onpedenume, 3ampaausaro /U ocywecmeaneHue
8bI60OPKU 8pemeHHbIe obpa3subl. Ecmb Hebosb-
woe ceudemenbCcmeo, YmMo cyem makcoHa
umeem omHoweHue ¢ ycunuem no uccriedo-
gaHuto (kak nodcyumaro qucnamu nybnuxkayud),
Hu 0n1s1 Mobbix 3¢hghekmos cmeweHus 'Harnpsi-
XeHus1 HedasHez20' (ysenuyeHHoe Ka4ecmeo
omyema OKaMeHes1ocmu U y8enu4eHHo20
ocyuwecmerieHus 8biI60PKU 8 me4yeHUe 8peMeEHU).
®akmuyecku, ocyujecmereHue 8bl60pKU
04YEBUOHO He CB853aHO C 260/102UYECKUM
spemMeHeM 8oobuje. B yacmHocmu ocywecms-
nieHue eblbopku ynydwaemcs nonepek Permo-
mpuacosoli epaHuybl, ¢ 605bWUHCMEOM
0mMYemo8 OCHOBHbIX 4emeepoHOoaUX MaKCoOHO8
(ko2da ucripasneHo 05151 MPOAOIHKUMETIbHOCMU
2e0/102UHECKUX MYCOPHbIX 80P 8peMEHU)
npoucxodsuwuli 8 PaHHem Tpuacoeom repuode,
makum obpaszom 00b6aesisisi HeMHO20 8ephbl, YMo
omyem enu4uHbl PoA08OU Momepu Moxem
6bImb peasiucmu4yecKuM.

4. Disparity in Permo-Triassic amniotes (Ruta,
Benton, Surkov; for submission to Proceedings B
some time in May).

This paper investigates phylogeny-based patterns
of morphological disparity in amniotes using
anomodont therapsids and pareiasaur
parareptiles as case studies. It explores cladistic
characters as a source of quantified
morphological divergence, and is conducted in
parallel with analyses of calibrated diversity at
genus level through the entire documented history
of both groups. The aim is to determine whether
the mass extinction impacts (and to what extent)
rates of morphological diversification or the ability



of taxa to spread in morphospace. Time-
calibrated cladograms are used to contrast
disparity at Biozone level and to compare profiles
of disparity and taxonomic richness.

Oma 6ymaza uccnedyem obpasubl Ha OCHO8e
¢unozeHuu Mopghosio2u4ecKo20 HepaseHcmea 8
amHuomax, ucrosib3yss anomodont therapsids u
pareiasaur napapenmunusix kak coyuosoau-
yeckue uccnedosgaHusi. 3mo uccredyem cladistic
Xapakmepbl Kak UCMOYHUK 0rpedesieHHO20
KO/Iu4ecmeeHHO MopghoI02u4eCKO20 PaCXOX-
OeHus1, u NposoduMcs napasnnesibHo ¢
uccrnedogaHusiMu KanubpogaHHO20 pa3Ho-
obpasusi Ha yposHe poda 4Yepes 8CHo 3apeau-
cmpuposaHHyto ucmoputo obeux epynn. Llens
cocmoum 8 mom, Ymobsbi orpedenums,
8030elicmeyem iU Maccogoe ucyedHogeHue (U
00 KkakoU cmerneHu) Ha HOpMbl MOpPghosioau-
Yeckoeo pa3Hoobpa3ausi unu criocobHocmu
makcoHo8 pacrpocmpaHumscsi 8 morphospace.
KanubpoeaHHble epeMeHeM KrnadozpaMmbi
ucrnonb3yromcs, Ymobkl Mpomueonocmasume
HepaseHcmeo Ha yposHe Biozone u cpagHumsb
npoghunu HepaseHcMea U MaKCOHOMUYECKOZ20
6ozamcmea.

5. Supertree of Carboniferous to Triassic
amniotomorphs (Ruta, Benton, Pisani, maybe
Graeme Lloyd as well?).

This is an ambitious work that seeks to produce a
synthetic tree covering the phylogeny and
evolutionary history of most of the amniotes and
amniote-like tetrapods from the carboniferous to
the Triassic. the resulting tree will be used to
quantify speciation rates, extinction intensity and
biogeographical patterns of dispersal in no fewer
than 20 different groups...

3mo - yecmonobusasi paboma, Komopasi cmpem-
umcs npoudsecmu cuHmemudyeckoe depeso,
MOKpblgarouwee hurioeeHuUro U 380/1H0UUOHHYH0
ucmoputo bosbuwUuHcmea aMHUoOmMos8 U noOobHbIX
aMHUOMy 4emeepOoHO2UX KUBOMHbIX OM
codepxaujezo yanepod 0o Tpuacosgoeo nepuoda.
nony4varoueecsi 0epego bydem ucCrnoib308ambCs,
4mobsbi ornpedesiums KOIU4Yecmeo Hopm 8udo-
06pa3osaHusi, UHMEeHCUBHOCMU UCYE3HOBEHUS U
buoeeoepaghuyeckux obpasuoe pacceusaHus 8
He meHee yeM 20 pasnuyHbIX epynnax...

6. Extinction density distribution (Benton, Ruta,
Wang (maybe?) hopefully again for PNAS or
Proc. B some time in summer).

This study will focus on the application of spatial
statistics to explore continuity of intensity, cause,
and effect among extinction events across the
Permo-Triassic of Russia. Preliminary results
indicate a slightly bimodal pattern of extinction
intensities and a roughly unimodal distribution of
origination levels in the Russian basin, based
upon data in Benton et al. (2004).

3mo uccnedosaHue cocpedomoyumcs Ha
3as18f1eHUU NPocmpaHcmMeeHHOU cmamucmuku,
4mobsbi uccriedo8ame HEMNPEpPbIBHOCMb
UHMeHcusHoCcMuU, NMpuY4uHbl, U aghghekma cpedu
cobbimuli ucye3HoseHus nonepek Permo-
mpuacogoezo-repuoda Poccuu.
lpedsapumerbHbie pe3ynbmambl yKasbiearom
HeMHOo20 bumodasibHbIl 0bpasel UCYe3HOBEHUS
intensities u npumepHo unimodal pacnpedeneHue
yposHeU NMpoucxoX0eHUsT 8 POCCUUCKOM
bacceliHe, 0CHO8aHHOM Ha OaHHbIX 8 beHmoHe u
dp. (2004).

Ostracods

A paper is being prepared for submission to
Palaeontology by lya Molostovskaya, David
Horne and Mike Benton, which will seek to
establish a biostratigraphical framework for late
Permian and early Triassic red beds, based on
nonmarine ostracods (predominantly darwinulids).
Scanning Electron Micrographs of key taxa have
been taken at Bristol University and drafts of 10
plates have been prepared; Mike Benton, on his
recent visit to Saratov, received revised plates
from lya Molostovskaya and these are now being
checked and matched with text. He was also able
to bring back a set of representative specimens
which will facilitate any further necessary imaging
and will form a reference set to be deposited in
the Natural History Museum in London, in support
of the forthcoming publication. Dave Horne is
currently editing the text and will visit Bristol later
in May in order to take a few additional or
replacement images for the plates.

Bymara rotoBa k nogaye k NaneoHTonoruu lya
Molostovskaya, Oasuaom XopH 1 Mankom
BeHTOHOM, KOTOPBLIV ByAET CTPEMUTLCH
ycTaHOBUTb biostratigraphical cTpykTypy Ans
nocrnegHux Nepmckux n paHHnx TpuacoBbix
KpacHbIX KpoBaTeln, OCHOBaHHbIX HA HEMOPCKOM
ostracods (npeobnagatowe darwinulids).
Mukporpadbl AnektpoHa NMpocMoTpa Kno4yeBbIX
TaKCOHOB ObINu B3ATbl B Bpnctonbckom
YHuBepcuTeTe, 1 NpoekTbl 10 nnactuH obinm
rotoBbl; Mavik BeHTOH, Ha ero HegaBHEM
noceweHnn Capartosa, nony4mn
nepecMOTPEHHbIE NNACTUHbI OT lya
Molostovskaya, u oHVM Tenepb NMPOBEPSIIOTCS U



nogodupatotcsa ¢ Tekctom. OH 6bin Takke B
COCTOSIHUM BEPHYTb pPSAA NPeACTaBUTENbHbIX
3K3EeMMMSIPOB, KOTOPbIE 0bOneryaT gansHenwee
Heobxoaumoe oTobpakeHne n cchopmmpytoT
Habop CChbINKK, KOTOpbI OyaeT AeNOHMpPOBaH B
Mysee EcTecTBO3HaHus B JloHAOHE, B NOAAEPXKKY
npeacrodwen nyénukauuu. ens XopH B
HacTosLee BpeMSA pefakTupyeT TEKCT U NOCeTUT
BpucTtonb noaxe, B Mae 4ToObl B3ATb HEMHOIUX
OOMOMHUTENBHbBIX UNN N300paxeHns 3amMmeHbl Ans
MracTuH.

Fishes

Raoul J. Mutter writes: This April, Mike and | had
the privilege to visit Maxim and Alla Minikh’s very
large collection of Permo-Triassic fishes housed
in the Geological Institute in Saratov University.
Our ten-day journey was my first trip to Russia
and an excellent chance for Mike to see and
appreciate the wealth of Russian fishes waiting to
have their say on the Permo-Triassic extinction
event(s). We were truly stunned by the number
and quality of fish specimens Alla produced from
behind curtains, out of drawers, boxes and
shelves.

| have shot over 600 pictures and Mike has
translated many dozens of cyrillic labels, both
concentrating on some of the jewels of their
collection, the eurynotoidids, platysomids,
karaunguriids and Saurichthys. The
discordichthyid actinopterygian Geryonichthys is
my personal favourite: this creature, only scarcely
scaled, possessed several ventral and dorsal fin
spines (Figure below) - acanthodian-like in
position on its body and superficially shark-like
morphology. | now eagerly await translation of
Alla and Maxim’s manuscript on the Permian
actinopterygian fauna from the Eastern European
Platform.

Fig. 1: Dorsal fin spine of the holotype specimen
SGU 1320-4 of Geryonichthys burchardi A.
Minich, 1998 in lateral view (posterior wall a top).
Puc. 1: CniuHHOU ¢huHaHco8hbIl CriuHHOU xpebem
ak3emnnspa eosomuna SGU 1320-4 u3
Geryonichthys burchardi A. Minich, 1998 &
bokosom ripedcmasneHuu (cnedyroujasi cmeHa
8epuwiuHa).

Paynb K. MyTep nuweT: B 3ToM anpene, Maik un
1 UMenu NpuBuneruio nocetTutb Makcuma n oveHb
oonbwoe cobpaHue Onnbl MruHuMxa Permo-
TpracoBbIX pblb, pasMeLleHHbIX B [eonormyeckom
WHctuTyTe B CapatoBckom YHuBepcuTeTe. Hawa
pecsaTmaHeBHas noesaka bbina moewn nepeon
noesgkon B Poccuio 1 npeBoCXoAHbIM LWAHCOM
nnsa Marika, 4tobbl BUAETb U OLLEHUTb 6oraTcTBO
POCCUICKUX PbID, XKAyLLMX, YTOObI BbiCKa3aTbCs
Ha Permo-TpuacoBom criyyae (X) MICYE3HOBEHWS.
Mbl 6bINY AENCTBUTENTBHO OLUENOMIEHbl YACITIOM
N Ka4ecTBOM 3K3eMnnsApoB pbibbl Alla,
Npoun3BeAeHHbIN N3-3a 3aHaBECOK, N3 SALLIMKOB,
KOpoBOK 1 Nonok.

A ctpenan 6onee yem 600 kapTuH, n Mark
nepeBest MHOFO MHOXECTB KUPUMIMYECKUX
SAPNbIKOB, 06€e KOHLIEHTpaunn Ha HEKOTOPbIX 13
JparoLeHHocTel ux cobpanus, eurynotoidids,
platysomids, karaunguriids n Saurichthys.
Discordichthyid actinopterygian Geryonichthys -
MOM NNYHbIN PaBOPUT: 3TO CYLLECTBO, TOSbKO
efBa nsamepeHHoe, o6ragano HECKOIbKMMU
OPIOLUHBIMU U CIIMHHBIMW (PUHAHCOBLIMM
CMUHHBIMK XpebTamn (MNNCTpaUnNa HUXE) -
acanthodian-nogoOHbIN B MONOXEHUN Ha ee Terne
1 MOBEPXHOCTHO NoAo6HONM akyrne mopdonoruu.
A Tenepb HeTepnenueo xay nepesog Alla
pykonvcu Makcuma Ha lNepmckon actinopterygian
dayHe oT BocTtouHoeBponenckon Nnatdopmsl.

Dicynodonts

Mikhail Surkov is continuing with several studies
of dicynodonts. The group is important as the
major tetrapod group of herbivores, and as
animals that survived the PTB mass extinction
and radiated again in the Triassic.

His paper on the head kinematics of dicynodonts
has been acepted for publication by Journal of
Vertebrate Paleontology, later in 2008. The key
findings here were that dicynodonts may be
classified into three categories that reflect feeding
on low, medium and high vegetation. These are
distinguished on the basis of the occipital index,
the difference between the relative width and
height of the occiput, which gives a measure of



the relative importance of the lateral and the
dorsoventral clusters of neck muscles. High-level
feeding adaptations among dicynodonts arose by
the middle of the Tatarian (latest Permian) and
lasted until the Late Triassic. Specialized low
feeders existed only in the Middle Triassic.

In further work with Marcello Ruta (see 'Numerical
Palaeobiology' above), Misha and Mike Benton
are comparing the characteristics of dicynodonts
'‘before’ and ‘after' the PTB mass extinction. Initial
results indicate that the post-extinction forms
showed less overall morphological disparity than
those before. This theme will be developed
further.

AuuuHodonmsr: Muxann CepkoB
NPOAOIIKAKTCA C HECKONBbKMMU UCCrenoBaHNAMN
OvumMHOAOHTOB. ["pynna BaXkHa Kak rmaBHasd
YyeTBEPOHOrad rpynna TpaBosaHbIX XUBOTHbIX, U
KaK XXMBOTHbIE, KOTOpblE NepeXxnnm MmaccoBoe
ncyesHoseHue PTB n nsownm cHosa B
Tpuacosom nepuoge.

Ero 6ymara Ha rmaBHbIX KUHEMATMKaxX
ONUnHOOOHTOB Gbina acepted ansa nybnukauum
XypHanom No3soHoYHOW NManeoHToNornn, Nosxe
B 2008. KritoueBble nonyyeHHble AaHHbIE 3[ecCb
ObINK TO, YTO AULMHOOOHTLI MOTYT BbIThb
KnaccuguuupoBaHbl B TPU KaTeropum, Kotopble
OTpaxalT NUTaHne HU3KOW, CpedHen N BbICOKOW
pacTUTenbHOCTLI0. VX OTnMYaloT Ha OCHoBe
3aTbIIOMHOrO MHAEKCA, pasnuyne mexay
OTHOCUTENbLHOW LUMPUHOW N BBICOTOW 3aTbifika,
KOTOpbI AaeT Mepy OTHOCUTENbHON BaXXHOCTU
OOKOBOro 1 JOPCOBEHTPATbHbIX FPYMM MYCKYOB
wewn. NuTaTenbHas agantauns BbICOKOTO
YPOBHSA cpean AMUMHOOOHTOB BO3HMKMA K
cepeauHe TaTtapckoro (nocnegHui
Mepmckuin) u gnunacb go NocnegHero
Tpuacosoro nepuoga. Cneunanm3mpoBaHHble
HU3KNEe eOKU CcylleCcTBOBanu ToNbKO B
CpegHem TpuacoBoMm nepuoge.

B ganbHenwen pabote ¢ Mapyenno Pyton (cwm.
‘Uncnoson Palaeobiology' Beiwe), Muwa n Marik
BeHTOH cpaBHMBaT 0COBEHHOCTU ANLMHOOOHTOB
npexge' n 'nocrne' MaccoBoro Mc4e3HOBEHUA
PTB. HavanbHble pe3ynbTaTbl yKa3biBatoT, YTO
hopMbl MOCTUCYE3HOBEHNS NOKa3anM MeHee
norHoe mopdonornyeckoe HepaBeHCTBO YEM Te
npexge. 3Ta Tema OyaeT pa3suTa garnee.

Papers published in 2007
and 2008 (so far)

Sahney, S. and Benton, M. J. 2008. Recovery
from the most profound mass extinction of all
time. Proceedings of the Royal Society, Series B
275, 759-765.

Number of tetrapod families
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Figure 1 from Sarda Sahney’s paper, showing
variations in global familial diversity of tetrapods
through the Permian and Triassic (upper, dashed
curve), and the more modest variation in mean
community diversity (lower, solid line).

Unmocmpayusi 1 uz 6ymazu Capdbi CaHel, nokasbieasi
usmeHeHus 8 enobanbHom famial pasHoobpasuu
yemeepOoHO2UX XUBOMHbIX Yepe3 [Mepmckoe u
Tpuacoenbili (8epxHsisi, pacrrowWeHHas Kpueas), u
6oriee CKPOMHOE U3MeHeHUe 8 cpedHeM pasHoobpasuu
coobujecmesa (Huxe, meepdasi IUHUS).

Ruta, M., Pisani, D., Lloyd, G. T. and Benton, M.
J. 2007. A supertree of Temnospondyli:
cladogenetic patterns in the most species-rich
group of early tetrapods. Proceedings of the
Royal Society, Series B 274, 2087-2095.

Newell, A. J., Gower, D. J., Benton, M. J. and
Tverdokhlebov, V. P. 2007. Bedload abrasion and
the in situ fragmentation of bivalve shells.
Sedimentology 54, 835-845.

Surkov, M. V., Benton, M. J., Twitchett, R. J.,
Tverdokhlebov, V. P. Newell, A. J. 2007. First
occurrence of footprints of large therapsids from
the Upper Permian of European Russia.
Palaeontology, 50, 641-652.

Papers in press

Benton, M. J. 2008. The end-Permian mass
extinction on land. Proceedings of the
Geologists' Association in press [also,
translated into Russian, in publication of
Saratov State University].

Surkov, M. V. and Benton, M. J. 2008. Head
kinematics and feeding adaptations of Triassic
dicynodonts. Journal of Vertebrate
Paleontology, in press.

You can get copies of these papers from:
http://palaeo.qgly.bris.ac.uk/Russia/Russia-
publications.html




The 2006 field party walks up to the basal Triassic
conglomerate on Sambulla Hill (A); Richard Twitchett
and Andy Newell get into the Permo-Triassic Boundary
on Sambulla (B). 2006 noneesasi cmopoHa
npubnuxaemcs Kk ocHogHoMy Tpuacogomy
KoHeromepamy Ha Xonme Sambulla (A); Pudapd
Teuwemm u OHOu Hbtoenn exodsim & Permo-
mpuacosyo paHuyy Ha Sambulla (6).

o

Papers planned during the
2006 Expedition

Still planned, and not yet started:

1. The Permo-Triassic trace fossils (RJT)

2. Lilliput Effect among trace fossils, and other
fossil groups (RJT)

3. The Kulchomovo halite story (AJN)

4. Climate change evidence from the
palaeosols (RJT)

5. Lower Triassic aeolian/ fluvial interactions
(AIN)

6. Description of the earliest Triassic alluvial
fans and conglomerates (AJN/ VPT)

7. Stratigraphic overview — what is the
Tatarian? (MJB et al.)

8. Patterns of recovery of tetrapods after the
PTB (MJB)

9. Sampling and fossil diversity through the
Russian sequence (MJB/ RJT)

Papers in progress:

1. Isotopes across the PTB (RJT/ TK)

2. Landscape reconstruction/ facies
distributions through time (VPT)

3. Evolution of climate/ repeat aridification
(VPT)

4. Ostracods and biostratigraphy (IIM)

5. Fishes and biostratigraphy (AM, MM, RM)

My apologies to our Russian collaborators. |
used the website http://www.online-
translator.com/text.asp?lang=en to produce
automatic translations of English to Russian,
and they are probably very bad — but at least
they are better than | could do by myself.

Mou u3suHeHus Hawum pocculicKum
compyOHukam. 5 ucrnonb3oean eebcadm http: //
www.online-translator.com/text.asp? lang=en,
umobbI npou3gecmu asmomamu4eckue
nepesodbl aHeIUlCKO20 si3blKka Ha pyccKul
SA3bIK, U OHU 8E€POSIMHO OYEHb M/10XU - HO 10
KpalHel Mepe OHU fy4we, YeM s Moz coesiamb
O00UH.

Saratov, April 2006: Valentin Petrovich Tverdokhlebov, Galina Ivanovna Tverdokhlebova, Mike Benton, Evgeny Popov,
Alla Vasilieva Minikh, lya Ivanovna Molostovskaya, Raoul Mutter

10



