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HIGHLIGHTS

The 1st Asian Palaeontological Congressvith celebrations on the 90th

Anniversary of the Palaeontological Society of Chinavas heldin Beijing

In November 2019, the twday First Asian Palaeontological Congress (APC) with
celebrationson the 90th anniversary of the Palaeontological Society of China (PSC)
was grandly held in the Chinalall of Science and Technology in Beijing. The APC
2019 wasorganized by NIGPAStc. with the topic ofi Pal aeont ol ogy of N €
Asia: Collaboration andinnov ati ono. This congress exhib
achieved by a variety of topics of the palaeontological studies in Asia, and strengthen
the wllaborations and communications for palaeontological societies among Asian
countries in the fields of scientific research, education, fossil protection and museum

displays.

The newly established Asia Palaeontologcal Association is headquartered in
Nanjing

Pabeontologists from more than81countries in Asia participated in the first
businessneeting of the Asian Palaeontoicgl Association (APA), and decided that the
association's headquartdrs be locatedpermanentlyin Nanjing, China.Prof. ZHAN
Renbin from NIGPAS was elected s first PresidentThe establisimentof APA is
quite important for giving full play to regional international academic influence, and
will also help countries along the "Belt and Road" route to carry out international

cooperation in scientific and technological innovation.
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New Ediacaran fossils elucidate early animal evolution

The origin of bilaterally symmetric animals with a segmented body plan is a
monumental innovation in animal evolution. A research team, le®rby. YUAN
Xunlai fromNIGPASdiscovered a new segmented bilaterian fo¥slingia spiciformi3
and extraordinary trace fossils, preserved in ~&fllon-yearold rocks in the Yangtze
Gorges area, Hubei Province. The newly found fossils unravel créiaaltionary
puzzles and roll back the origin of segmented and bilaterally symmetrical animals by at
least 10 million years. The trace fossils record complex behaviors and refledeshmort
fluctuations of dissolved oxygen levels in the bottom sea wate. appearance of
motile animals in the Ediacaran Period has profound environmental and ecological
impacts on the Earth surface system and ultimately led to the Cambrian substrate and

agronomic revolutions. The researches were publishBatireandGeobgythis year

Reference: CHEN Zhe, ZHOU Chuanming, YUAN Xunlai*, XIAO Shuhai*. 2019. Death
march of a segmented and trilobate bilaterian elucidates early animal evdNdione 573: 412
415.DOI: 10.1038/s415861915227.

XIAO Shuhai*, CHEN Zhe, ZHOU Chuanming, YUAN Xunlai*. 2019. Surfing in and on
microbial mats: Oxygenelated behavior of a terminal Ediacaran bilaterian ani@ablogy47:
10541058.DOI: 10.1130/g46474.1

Body fossil (right), trace fossil (left) and econstruction (middle) of Y. spiciformis


https://doi.org/10.1038/s41586-019-1522-7
https://doi.org/10.1130/G46474.1
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Cretaceous Burmese amber reveals ancient forest environment and insect

pollination of angiosperms

An international research group led Bsof. WANG Bo from NIGPASreported an
ammonite alongside a mixed assemblage of terrestrial organisms and a pollinating
beetle respectively in mi@retaceous Burmese amber (100 million years old). The first
discovery indicates that the Burmese amber fonest growing near a dynamic and
shifting coastal environment. The amber ammonite also provides supporting evidence
for the age of the amber, which is still debated, and represents a rare example of dating
using fossils present inside the amber. The sedsubvery provides multiple lines of
evidence, including pollefeeding mouthparts, pollecarrying hairs on the body, and
zoophilous pollination attributes of the tricolpate pollen, which strongly supports a
specialized beetlangiosperm pollination moddt shows early evidence of insect
pollination of flowering plants and demonstrates that insect pollination of flowering
plantsexisted alreadgt least 100 million years ago.

Reference: YU Tingting, KELLY R., MU Lin, ROSS A., KENNEDY J., BROLY P., XIA
Fargyuan, ZHANG Haichun, WANG Bo*, DILCHER D.* (2019) An ammonite trapped in Burmese
amber PNAS 116: 1134511350.D0I: 10.1073/pnas.1821292116.

BAO Tong, WANG Bo*, LI Jianguo, DILCHER D.* (2019) Paihtion of Cretaceous flowers.
PNAS 116: 2470v24711.DOI: 10.1073/pnas.1916186116

Ammonite Puzosia (Bhimaites) Matsumotdright); t he beetleand tricolpate pollen grains(left)


https://www.pnas.org/content/116/23/11345
https://doi.org/10.1073/pnas.1916186116
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The Early Ediacaran Caveasphaer&oreshadows the Evolutionary Origin of

Animal-like Embryology

Animals evolved from singleelled ancestors, before diversifying into 30 or 40
distinct phyla. When and how animal ancestors made the transition from-catigle
microbes to complex multicellular organisms has been the focus of intense fielmte
long time Until recently, this question could only be addressed by studying living
animals and their relatives, but now an international research team lecbhyIN
Zongjun from NIGPAS and Prof. Philip CJ Donoghue fronuniversity of Bristol has
found evidence that a key step in this major evolutionary tranditagppenedong
before complex animals appear in the fossil record. The team investigated the fossils
named Caveaphaerain 609 millionyear old rocks in Guizhou Province of South
China, using Xray microtomography. The results show tiGstveasphaeralevelops
within an envelope by cell division, ingression, detachment, and polar aggregation in a
manner analogous to gfaulation of animal embryos. Together with evidence of
functional cell adhesion and development within an envelope, this is suggestive of a
holozoan affinity. The discovery of gastrulatitke development occurring in an

extinct Ediacaran holozoan sugtgethe evolutionary origin of animéike embryology.

Reference:YIN Zongjun*, K Vargas, J Cunningham, S Bengtson, ZHU Maoyan, F Marone,
PCJ Donoghue*. 2019. The early Ediaca@Gaveasphaerdoreshadows the evolutionary origin of
animatlike embryology.Current Biology 29: 43074314.DOI: 10.1016/j.cub.2019.10.057

Proposed life cycle ofcaveasphaera


https://doi.org/10.1016/j.cub.2019.10.057
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INTERNATIONAL COLLABORATION

NIGPAS signed the Cooperation Memorandurs

On Deember 12, 2019, Prof. Igor Eltsov and Prof. Nikolay Sennikovfrom
Institute of Petroleum Geology and Geophydilf3GG) of the Russian Academy of
Sciencesin Novosibirsk, eastern Russpaid a visit to NIGPASDuring ther visit,
Eltsov (director of IPGG) and Director ZHAN Rerbin of NIGPAS signed a
Memorandum of Understanding QU) betweentwo institutesto establish a formal

academic link

On November 19, 2019%he representative of Mahasarakham University in
Thailandand NIGPAS signed aMOU of cooperation in Beijingto piomote the future
bilateralcooperation onasearch and education in the fields of mutual interest

o) Sighng Ceremon b ean wi(ms andzheserathamUiers?
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On March 1, 2019, NIGPAS and the Department of Geosciehbgsersity of

Durham signe@n Agreement of Cultural, Educational and Scientific Cooperatrater

the witness oProf. WANG Kegiang,the SecretaryGeneral of the Chinese Academy of

Sciences

Scientists fromNIGPAS carried out field work

At the invitation ofDirectorMuhammad Amjad Sabfrom Instituteof Information
Technologyof Pakistan's COMSTS, theUpper Paleozoic research team of NIGPAS
carried outafield expeditionin the Salt Rangef Pakistan from March 11 to March,19
2019 Theexcursionwas supported by the local government gadlogiststhroughout

the whole process, which fully demstrates the friendship between China and Pakistan.
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Scientists from NIGPAS participated ininternational conferences

On November 12, the 20l9ternationalConferenceon the Cambrian Explosion
hosted by NIGPASvas held in Chengjiang;hina The Chengang biota, at theritical
interval of the Cambrian explosiomad been discovered for 35 years since 1984. The
purpose of this internationalymposiumwas to commemorate the 8Sanniversary of
the discovery of the Chengjiang biota,exchange the laseé research progress of the

Cambrian explosion and discusdutureinvestigations

209 B R Z A B REBERBRMH WS A B

INTERNATIONAL CONFERENCE ON THE CAMBR[AN EXPLOSION Hr[E T 2090102

During October 1117, 2019, theFirst InternationalSymposium of IGCP 679
project "Cretaceous Geodynamics and Asian Paleoclintaisted by NIGPASwvas
held in QingdaoChina
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From July 29 to August 2, 2019, the M9nternational Conference on the
Carboniferous and Permian was held in Cologne, Germany. A total of 15 people from
NIGPAS attended the meeting aalll presented thelatest research progressn their

own fields.

During July 2531, 2019, the 20 annual meeting of thénternational Union for
Quaternary Research (INQUA) was held at the Dublin Convention Center in Ireland.

Prof. WANG Weiming and &olleagus from NIGPASwere among the delegates

1 human activities
y pollen result

Nunjing 210008, China

bly INQUA Dublin 2019
Thank you for

ending this meeting

Have a good trip home

See you all-in Rome in 2023
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During Juy 19-22, 2019, the 18International Ordovician Conference was held in

Novosibirsk, RussiaProf. ZHAN Renbinand8 colleagus from NIGPASattenekd the
meeting All of them reported the academic research resuti their own fieldsand

participated irthe fieldexcursions affiliated with the conference

T S
]

Druing July 25, 2019, the3 International Stratigraphic Congress was held in
Milan, Italy. The theme of this meeting focuses on the progress of stratigraphic research
from Precambrian to Holocene.dvk than 500 experts and scholars from all over the
world participated in this grand event. A total of 10 people from NIGPAS &itkehts
meeting and gave oral reports respectively to introduce the latest scientific research

progresssin theirown fields.

11
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Dring June 23227, 2019, the 1 North American Paleontological Convention was

held at the University of California, Riverside, with more than 600 experts and scholars
from 34 countries attendind?rof. PENG Shanchiand other 9 peopléom NIGPAS
atterded the meeting andave oral presentationsespectively which were widely

recognized and positively evaluated by international counterparts.

MNORTH 2 3
PALEONTOLOG ,\/?\ ‘(M( v}\,$ 4' \(r';\u,:'

During April 7-13, 2019, the 8 International Conference on Ancient Insects,
Arthropods and Amber was held Banto Domingo, the capital of the Dominican
Republic.Seven peoplérom NIGPAS patrticipated in the activities of the International
Society of Palaestomology (ISP) and this conferencé?rof. HUANG Diying from
NIGPASwasselectedas an honorary member @R and received a recognition award
from ISP.Prof. WANG Bo from NIGPASwas elected as the new wipeesident of ISP.
Marina Hakim, a PhD student of NIGPAS, won the only award for the best exhibition
board and the winning prize at the conference.

12
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Seminas given by international scholars, January- December 2019
Dr. Cui Huan: 20194-1
Primaryor secondaryReinterpretingcarbonandsulfur isotopeanomaliesn
Earthhistory
Prof. RyosukeMotani: 20194-3
Is therea missingPermiarnrecordfor Mesozoicmarinerepties?d Bayesian
andstratigraphicapproaches
Prof. Andrea Tintori 20194-3
The actinopterygian fishes across the P/T boundary
Dr. Dieter Korn: 20194-9
Premassextinctiondeclineof latestPermianammonoids
Prof. Dr. JoachimReitner: 20194-10&
Topic: Deep Carbon Archives 20194-11
1. Early carbonategArchaean)
2. Critical reviewon earlyorganiccarbonrecord
3. Geobiologyof Archaearbarite:a newwindowto anearly microbialworld
Topic: The Metazoanconundrum
1. Neoproterozoienicrobialinnovation
2. Critical reviewandnewdataon the Neoproterozoicecordof spongesand
possible ancestors
3. NamibianEdiacaranawindow to earlymetazoarbiomineralization
Associate ProfTais W. Dahl: 20195-9
Atmosphereoceanoxygenatiorandproductivitydynamicsduringthe
Cambrianexplosion
Prof. Dr. Gabriella Bagnoli: 20195-15
Recommendinghe Xiaoyanggiacsectionin Dayangchaf North Chinaas
Aucxiliary StratotypeSectionandPoint(ASSP)for the baseof the Ordovician
System
Associateprof. JosephBotting & Associateprof. Lucy Muir : 20195-17
Spongeandthe CambrianExplosion:newevidencdrom theendOrdovician
Anji Biota of Zhejiang
Prof. Heyo Van lten: 20195-22
Revisingthe Treatiseon InvertebratéPaleontologyandecological
relationshipsetweenconulariidsandbrachiopods
Prof. ThomasServais 20195-23
GreatOrdovicianBiodiversificationof land plants

13
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Prof. Robert Riding:
Microbial Carbonategn Time andSpace

20196-3

Prof. SachikoAgematsu:
Naturalassemblagef Hindeodusparvus the earliestTriassicconodont

20196-5

Prof. Ethan L. Grossmané& Prof. Michael. M. Joachimski:
1. Introduction and Proxies
Introductionto Paleotemperatur@roxies
Introductionto Oxygenlsotopes
Introductionto ClumpedisotopesandOtherPaleothermometers
2. SamplesMethods,andConsiderations
Carbonatesspaleotemperaturarchive
Phosphateaspaleotemperaturarchive
Practicalwork/exercises
3. DeepTime Paleotemperaturi@ecords
Cenozoid ELG) andMesozoictemperatrerecords
Paleozoidemperatureecords

ClumpedisotopesandPaleozoicTemperatures

20196-17to
20196-19

Prof. Hugh Jenkyns:

1.CretaceougreenhouselimateandOceanicAnoxic Event2 (Cenomaniah
Turonian)

2.Depositiorof organicmatterandOceanicAnoxic Events
3.TheToarcian(T-OAE) andAptian (OAE 1a)OceanicAnoxic Events

4. OceanicAnoxic Eventsithelacustrinerecord
5.RedoxsensitiveandchalcophilicelementandOceanicAnoxic Events
6.MetalisotopesandOceanicAnoxic Events

7.SulphurandnitrogenisotopesandOceanicAnoxic Events

20196-18to
20196-20

Dr. Christopher Cleal:
Vegetationdynamics in tropical wetlandsa Palaeozoic perspective

20196-17

Prof. JacquesLaskar:
Astronomicalsolutionfor paleoclimatestudies

20197-12

Dr. ThomasDenk:

Currenttrendsin Fagaceaépaleo)biogeography

20197-15

Conrad C. Labandeira:
1. A Reviewof WhatKinds of EcologicalandEvolutionaryQuestionsCanbe
Answeredby the DamageGuide

2. Mid MesozoicPollinationModes

20198-6

Prof. Jace&k Szwedo:
The evolutionof arthropods

20198-13

14
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Alexander Pohle:
Diversity andpalaeobiologyf nautiloid cephalopod$rom the Devonianof

the easterrmAnti-Atlas (Morocco)

20198-23

Prof. YIN Qing-Zhu:
Fossilmeteoritesasteroidbreakup Ordoviciantimescale,andthe butterfly
effectto the GOBE

20198-28

Prof. JadoonIshtiag Ahmed Khantan
Distributionandrole of Eocambriarevaporitesn the Himalayanforelandin
Pakis

20199-6

Dr. Cedric Aria
A middle Cambrianarthropodwith cheliceraeandproto-bookgills

20199-12

Dr. Moriaki Yasuhara:

Deepseadrilling perspectiven paleobiology:"co-evolution™of
paleoceanographpaleoecologyandmacroevolution

Dr. Yuanyuan Hong (Circle):

Baselinefor ostracoebasedhorthwesterrPacificand Indo-Pacific shalbw-
marinepaleoenvironmentakconstructionsecological modelingof species
distributions

Dr. Yunshu Tian (Sky):

Shallowmarineresponsefo Paleocendocenghermalmaximum:evidence

from ostracods

2019108

Prof. Robert Riding:

1. Introductionto Microbial Carbonates

2. Microbial carbonate# an Archeanoxygenoasis

3. ProterozoidCO2-concentratingnechanism¢CCM) andcyanobacterial
calcification

4. Phanerozoitlybrid Carbonatesabiotic, microbial, skeletal

5. Microbial carbonatetn Recenffreshwaer creeks

6. RecentagglutinatedstromatolitesAndros,SharkBay andLee Stocking
Island

7. Recentreefstromatolitecrusts:Tahiti andGreatBarrier Reef

8. PermeabldkeactiveBarriers:anexperimenin carbonatgrecipitation
9. GEOCARBto COPSEmodelng Phanerozoi€€ 02

10 Calculatingseawatecarbonatesaturatiorstatefor the Phanerozoic

2019109to
20191012

Dr. lan G. Percival:
Geoconservatiom action:someAustralianexamplesrom the Ediacararand

Ordovician

20191015

15
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Linking Late Triassicmarineandterrestrialecosystemshangesa
palynologicalapproach

Dr. Micha Ruhl:

Linking Early Jurassidglobal ChangeEventswith LargelgneousProvince

volcanism

DR. Petr Schnabl& PavelNemec 20191015
PaleomagnetisnMagnetostratigraphgndOrientationof Flying Dinosaursy
Geomagneti¢ield

Prof. Tatsuo Qji : 2019101610
1. Introduction:Geographygeologyandpaleontologyof Japan 20191018
2. Early evolutionof MetazoaMolecularandfossil eviderce

3. Massextinctions(periodicity,endPermianandendCretaceous)

4. Mesozoicmarineandterrestrialrevolution

5. Biogeographyandplatetectonicsfocusingon "WallaceLine™

6. Crinoidsasalliving fossil: their distribution,ecologyandevolutionary

history

Petr Schnabl& PavelNemec 20191024
PaleomagnetisniMlagnetostratigraphgndOrientationof Flying Dinosaursby
Geomagneti¢ield

Prof. ElseMarie Friis & Prof. Kaj RaunsgaardPedersen 201911-11 &
1. Cretaceouangiospermsl) Early radiationandkey mesofossil 201911-12
2. Cretaceousngiosperms2) Ecologicalcontext

Prof. Olle Hints: 201911-12
An introductionto geologyof Estoniaandfossil polychaetgaws

(scolecodonts)

Prof. Jaak Nolvak:

The Ordovicianchitinozoangrom Baltica

Associate prof. Noritoshi SUZUKI: 201911-13to
1. Statistic paleontology (1) 201911-15
2. Statistic paleontology (2)

3. Current knowledge of radiolarian studies

Prof. David Harper: 2019-11-20to
1.StratigraphyDefining andusinggeologicalime 201911-26
2.Introductionto palaeoecology

3.Formandfunctionin fossils

4.0rigin,andoverview,of Precambriatife

5.Biodiversityandextinction

Prof. Wolfram M. Kirschner: 2019125

16
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Director Igor Eltsov:

1. TheTrofimuk Instituteof PetroleumGeologyand Geophysicgoverview)
2. CrossDisciplinary Studyof the NearBoreholeZone

Prof. Nikolay Sennikov:

ThealgaeEuglenalesn the Silurianof the GornyAltai

201912-12

17
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NEWS IN PICTURES

Academic Activities with NIGPAS People

During October 1113, 2019, the Palynological Branch of the Palaeontological
Society of China (PSC) convened the Second Academic Meatid@ouncil Meeting
of the Branch 10 Council in Mianyang, SichuanChing to fully demonstrate and
summarize the research progresses in various fields of palynology in recent years, and

to promoe academic exchanges and subject development.

During September 223, 2019, the Second Academic Meeting of the

Paleoinvertebrate Branch of PSC was held at the Northwest University Xi 6 a n

FEEENMESHEERIVERISE R
SIS ST
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After fully investigating the use of the GBDB database, syatieaily revisedthe

website and baecknd data NIGPAS started the construction of the new version of

GBDB since 2019. The new website has finally been launched (URL:

http://geobiodiversity.con)/and the publibeta has begun.

. Geoblodiversiy
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Two inventions completed by the Experimental Paleobiology Laboratorgf

NIGPAS were formally authorizedOne was " High pressure simulator of environnten
exchangeable for roekater reaction in wide range pressure controlling and its working
proces$ and anotherwas "High pressure vessel of media exchangeable with

environment in wide pressure controlling and its working prdcess
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http://geobiodiversity.com/
http://www.nigpas.cas.cn/xwzx/zhxw/201901/P020190129366235732924.docx
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Education

On Septemér 3, NGPAS held the opening ceremony of the 2019 freshmen and
the launching ceremony of entrance educafidrereare 17 candidates foMastes and
12 for PhDattended tis meeting.

On June27, 2019, the ceremony for the newly graduatgddents foMastess and
PhDs from NIGPAS was held. This yeahere are24 graduate students including 10
PhDand 14MSc got their degrees
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During November 19, 2019,a field teachingcourseorganized by NIGPAS was

conducted irnthe border region aAnhui, Zhejiang andliangxiprovinces EastChina
This year,besides50 graduatestudentsrom NIGPAS, 9 senior undergraduates from 4

universities including Peking University, Nanjing University, Northwest University,

and Lanzhou University participated in this teachingvagt

During July 812, the &' Palaeontological Summer Camp for College Students
with the themé&i Hi st or y S c wasobrdgasizedobly NIGRAS.tThete were 26
undergraduatgeinedthe camp.
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In January20 students from the Earth Science ElitesSlat Li Siguang College of

China University of Geosciences (Wuhan) came to NIGPAS to exchange and study.

Public outreach activities

On September 142019, a seies activitiesunder the theméNational Science
Popularization Daywasorganized by NIGPASThe Palaeontological Society of China
(PSC) and the Nanjing Musen of Palaeontology launched th80" Anniversay
Special History Ehibition".

u
e}
[
=
X
v
jd
~
=

22



PALAEONEWS NO. 9 2019 NIGPAS

The "18" Public Science Day of the Chinese Academy of Sciencvess
successfully held. NIGPASvon the Excdént Organization Award, and Nanjing
Museumof Palaemtology was awarded the Advanced Collective of National Science
Week Activities for 2019.

On March 21,201%s peci al fossil exhibition of pl
Wor | d of wdsobrgaazedr by dlanjingMuseumof Palaeatology. Nearly 80
specimens which reflect the evolution of plant reproductive organs were exhibited.
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Research Updates (tilkthe end of Dec.2020
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Palynofloral evolution on the northern margin of the Indian PlatéhsouXizang, China during the
Cretaceous Period and its phytogeographic significaReda€¢ogeography, Palaeoclimatology,
Palaeoecologyhttp://dx.doi.org/10.1016/j.palae0.2017.09.p14

nearshore shelf offshore slope basin

Nandong

l 0
total - extinetis

Resmnse of Ostracods (Crustacea) to the Devondaiir Event: Evidence from the Yangdi and
Nandong seains in Guangxi, South Chinaslobal and Planetary Change
https://www.saéncedirect.com/science/article/pii/S092181811830B734

New record of organivalled, morphologically distinct microfossils from thpper
Paleoproterozoic Changcheng Group in the Yanshan Range, North Gnewanibrian Research
http://dx.doi.orgl0.1016/j.precamres.2018.11.919
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http://dx.doi.org/10.1016/j.precamres.2018.11.019
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A mid-Cretaceous tree fern of Thyrsopteridaceae (Cyatheales) preserved in Myanmar amber.
(Cretaceous Researchttps://doi.org/10.1016/j.cretres.2019.01.002
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A specialized prexapture apparatus in midretaceous rove beetle€ufrent Biology
https://doi.org/10.1016/j.cub.2019.01.002
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Late Anisian radiolarian assemblages from the YaHUsgngpo Suture Zone in the Jinlu area,
Zedong, southern Tibet: Implications for the evolution of Neotetlsiand Arc
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Re-evaluation of the systematic position of the Jura&sidy Cretaceous fern genGgniopteris
(Cretaceoudresearchhttps://doi.org/10.016/.cretres.2019.04.0p7

White-rotting fungus with clamyzonnections in a coniferous wood from the Cretaceous of
Heilongjiang Province, NE ChinaC(etaceous Research
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Possible links between extreme oxygen perturbations and the Cambrian radiation of animals.
(Nature Geosciencéttps://doi.org/10.1038/s4156119-03572)

Changes of vegetation in southern Chigziénce China Earth Sciences
https://doi.org/10.1007/s114311 893649)
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Tree ring phototropism and ptications for the rotation of the North China Bloc&cientific
Reports https://doi.org/10.1038/s41598 9-413392)

Morphological variation suggests that chitinozoans may be fossils of indlviticroorganisms
rather than metazoan eggBrdc. R. Soc. Battps://doi.org/10.1098/rspb.2019.1370

Biostratigraphical and palaeogeographical implicatioreadfy Cambrian hyolithérom the North
China Platform. Alcheringa https://doi.org/10.1080/03115518.2019.1577%492
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Sexual dimorphism in mi€retaceous silvanid beetles from northern Myanmar (Colegptera
Silvanidae, Brontinae) Palaeoentomologynttp://dx.doi.org/10.11646/palaeoentomology.2.3.14
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Shajig a new genus of polyconitid rudist from the Langshan formation of the Lhasa Xipakg
(Tibe?), and its palaeogeographical implicatior@rgtaceous Research
https://doi.org/10.1016/j.cretres.2019.05.)09

32


http://dx.doi.org/10.11646/palaeoentomology.2.3.14
https://doi.org/10.1016/j.cretres.2019.05.009

PALAEONEWS NO. 9 2019 NIGPAS

Evaporite deposition [ Evaporite exposure
|-+ Deep oce@n oxygenation

=
Neoproterozolc
900 800 700

Cr

Time (Ma)

Unique Neoproterozoic carbon isotope excursionsaswsd by coupled evaporite dissolution and
pyrite burial. Nature Geosciencéttps://doi.org/10.1038/s4156119-04343)

A middle Cambrian arthropod with chelicerae and phmiok gills. Nature
https://www.nature.com/articles/s415869-15254)

Pollen atlas for the selected subfamilies of Euphorbiaceae from southernAhoraplementary
contribution to Quaternary pollen analysfPalynology
https://doi.org/10.1080/01916122.2019.1658235
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