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TRILOBIIDID

Trilobiidid kuuluvad koéige vanemate teadaoleva-
te lilijalgsete hulka. Enamgi veel, need esimesed
kova kestaga loomakesed kuulusid Ghtede esimeste
keerulisema ehitusega eluvormide hulka, kes Maal
tekkisid. Esimesed trilobiidid ilmusid maailmamere-
desse Vara-Kambriumis, 521 miljonit aastat tagasi.
Sellest ajast alates saavutasid nad kiiresti ditsenqgu ja
olid vdga laia levikuga loomagrupp Vanaaegkonnas.

Trilobiitide suure arvukuse ja nende sagedase kes-
tumise tottu on vanades settekivimites sailinud hul-
galiselt nende kivistisi ehk fossiile. Fossiilileidude
kaudu tunneme praequ juba ile 15 000 (mdnede
andmete jargi koguni 20 000) erinevat trilobiidiliiki.
Uusi liike leitakse igal aastal aina juurde. Selline liiki-
de arvukus nditab, et tegemist on siiani liigirikkaima
loomagrupiga koikidest seni vdljasurnud organismi-
dest.

Trilobiitide uurimine on andnud teadlastele vadrtus-
likku informatsiooni liigitekke kiiruse hindamisel nn
Kambriumi Plahvatuse perioodil. Kambriumi Plah-
vatuseks nimetatakse tohutu kiiret elustiku evolut-
siooni ning happelist liigirikkuse kasvu, mis leidis
aset umbes 542 miljonit aastat tagasi tolleaegsetes
meredes ja ookeanides. See oli umbes 70-80 miljo-
ni aasta pikkune periood Maa ajaloos, mille kestel
ilmus seniste pehmekehaliste ainuraksete véi kolo-
niaalsete algloomade korvale vdga suur hulk erine-
vaid keerulise ehitusega hulkrakseid skeletiga loomi,
trilobiidid nende hulgas.

Eesti vanimad trilobiidid on pdrit Vara-Kambriumist.
Rohkesti leidub trilobiidikivisitsi aga veidi noorema-
test, Alam-Ordoviitsiumi ja Siluri vanusega, lubjaki-
vides. Neist noorematest setenditest meil trilobiite
pole leitud. Eestist on teada kokku ligi 150 trilobiidi-
perekonda enam kui 500 liigiga.

Uks ilusamatest trilobiitidest Eesti polevkivist - Reraspis
plautini.
Foto: M. Isakar

One of the nicest trilobites from Estonian oil shale - Reraspis
plautini.
Photo: M. Isakar.

0AUH U3 KPaCcuBeUWUX TPUNOBUTOB U3 ICTOHCKUX rOPIOYUX CNaH-
ues - Reraspis plautini.
®orto: M. Ncakap
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TRILOBITES

Trilobites belong to some of the oldest known ar-
thropods. Furthermore, these hard-shelled creatures
also belong to some of the first more sophisticated
life forms that evolved on Earth. The first trilobites
appeared in the world’s oceans in the Early Cambri-
an, 521 million years ago. Since then, they rapidly
reached their prime and were a very widely distrib-
uted group of animals in the Palaeozoic Era.

Due to the high abundance and frequent moulting of
trilobites, their fossils are preserved in old sedimen-
tary rocks in great abundance. Over 15 000 (accord-
ing to some data, even 20 000) different trilobite
species are known at present through fossil finds.
New species are discovered every year. Such a diver-
sity of species suggests that trilobites were the most
diversified group of animals among all organisms
that have gone extinct to date.

Trilobite research has given scientists valuable in-
formation for assessing the rate of speciation during
the period of the so-called Cambrian Explosion. The
Cambrian Explosion refers to a period of extremely
rapid evolution of life and soaring increase of spe-
cies diversity that took place in the world’s seas
and oceans about 542 million years ago. This was
an about 70-80-million-year period in Earth’s history
during which a vast number of various sophisticat-
ed multicellular skeletal animals, including trilobites,
suddenly appeared next to the earlier soft-bodied
unicellular or colonial protozoans.

The oldest trilobites in Estonia date back to the Early
Cambrian. Trilobite fossils are particularly abundant
in limestones of Early Ordovician to Late Silurian age.
They have not been found from younger deposits in
Estonia. A total of nearly 150 trilobite genera with
over 500 species are known from Estonia.

TPUNOBUTDI

Tpunobutbl - 0AHU U3 ApeBHeUWUX U3BECTHLIX Hayke
YNEeHUCTOHOrUX. ITU >KUBOTHbIE OTHOCATCS K ApeBHel-
WUM CNOXHbLIM (DOPMaM >KU3HU, KOTOpble NosiBunuChH
H3 3emne; UMEeHHO Y HUX Bnepsble NosiBUNCA Teepabll
NaHUUpb, 3aWUWaswul Teno. Mepsble Tpunobutsl No-
ABUNUCL B MUPOBOM OKeaHe 521 MUNNUOH neT Ha3agn
B nepuoa paHHero kembpus. TpunobuTbl ObICTPO A0-
CTUrNU CBOEro pacuseta u ObiNU O0YeHb WUPOKO pac-
NPOCTPaHeHbl B Naneo3oucKyto 3py.

bnarogaps BbICOKOU YUCNEHHOCTU TpunobuTos, a Tak-
Ke N0 NPUYUHe UX YacTblX NUHeK B APEeBHUX 0Caao0y-
HbIX TOPHbLIX NOPOAA3X COXPAHUNOCL MHOXEeCTBO UX
OKameHenblx 0CTatkos, unu doccunul. Mo Haxoakam
doccunul cedyac u3BecTHO okono 15000 Buaos Tpu-
nobutoB (N0 HEKOTOPLIM A3HHLIM 3TO YUCNO AOX0AUT
no 20000). Kaxxabld roa 06Hapy>KUBatOT BCe HOBbIE U
HOBble BUABI. Takum 0bpasom, TpunobuTsl OTNUYANUCHL
cambiM DonbWUM BUAOBLIM pa3Hoobpasuem cpeau
BCeX OPraHu3mMoB, BbIMepWwuX K HaweMmy BpemeHu.

MccnepoBaHue TpunobuTtoB Aano cneuuanucram Bax-
HYl0 UHGhOPMaUUI0 Ang OUEHKU CKOpoCTuU 0bpa3osa-
HUS HOBbIX BUAOB BO BpeMsi KeMDOpulckoro B3pbiBa.
KembpulckumM B3pblIBOM HA3bIBAIOT Npousoweawud
0KONo 542 MunnUOHOB NeT Ha3aa Ype3sBbl4alHo pe3-
KUU CK3YoK 3BONIOUUU BCEro XUBOro U CTpemutent-
HbIO POCT BUAOBOrO Pa3HOODPaA3UN B MOPAX U OKeaHax
TOro nepuoaa. 3a 310T Agnuswudca 70-80 munnuoHOB
net Nepuoa B UCTOPUU 3emMnu Hapaay ¢ MArkotenbimu
0AHOKNETOYHBIMU UNU NPUMUTUBHLIMU KOMOHUANbHbI-
MU (OPMaMU >KU3HU BO3HUKNO OrPOMHOE KONUYecTBo
Pa3HOODPA3HLIX UMEIoWUX CKeneT MHOrOKNeTOYHbIX
CO CNOXKHBIM CTPOEHUEM, cpeau HUX U Tpunoburtbl.

Camble apeBHUe TpunobuTbl, HaUAEHHbIEe B ICTOHUU,
XUunu B paHHeM kembBpuu. 0BunbHLI HaxoaKU Tpuno-
BuTOB B OPAOBUKCKUX U CUNYPUUCKUX U3BECTHSKAX. B
Bonee no3aHUX 0CagoyHLIX NOPoAax TPUNObUTLI Ha
HaweU TeppuTopuu He 0DHAPY>KeHbI. Bcero B ICTOHUU
HalaeHo bonee 500 BuaoB TPUNOBUTOB, OTHOCAWUXCSA
K npubnu3utenbHo 150 poaam.



TRILOBIITIDE TOUS JA LANGUS

Trilobiidid elasid irgsetes maailmameredes kokku
le 270 miljoni aasta. Selle aja sisse jadb nende era-
kordne ja kiire ilmumine Kambriumi ajastu alguses,
nende ditseaeg ning domineerimine Ordoviitsiumi-
ja Siluriaegsetes maailmameredes, aga paraku ka
nende jarsk langus Devonis ning 16plik valjasuremine
Permi ajastu I6pul. Seega surid viimased trilobiidid
vdlja juba enam kui 20 miljonit aastat enne seda, kui
esimesed dinosaurused maismaale ilmusid.

Kambrium (541-484 miljonit aastat tagasi). Maailm,
mida esimesed trilobiidid vallutasid, oli Gpris erinev
sellest, mida me tanapdeval oma koduna tunneme.
Valitses ldiselt jahe kliima, ning kogu maismaa
paiknes Idunapooluse imber, moodustades iihe su-
perkontinendi - Gondwana. Kogu elutegevus toimus
ainult meres, maismaal laius elutu kivikorb. Meredes
leidus nii vetikaid, kasnasid, ainuddsseid, baktereid,
ussilaadseid organisme, molluskeid kui ka keeruka-
maid skeletiga loomakesi, nagu naiteks trilobiidid.
Siiski, veesambas vabalt ujuvad organismid olid ha-
ruldased, suurem osa loomastikust tegutses mere-
pohjas ringi askeldades vdi merepdhjale kinnitudes.

Ordoviitsium (484-443 miljonit aastat tagasi). Kliima
muutus vdhehaaval soojemaks ning troopilisemaks,
vorreldes eelnenud Kambriumiga. Superkontinent
Gondwana hakkas aeglaselt lagunema ning sellest
eraldunud vdiksemad mandrilaamad (teiste hulgas
ka Baltica manner, millel asus praegune Eesti ala)
triivisid vaikselt [dunapooluselt ekvaatori suunas.
Meredesse ilmusid esimesed algelised selgroogsed
loomad - nn louatud kalad. Trilobiitidele tekkisid
esimesed tosised vaenlased peajalgsete molluskite,
nautoloidide, ja lulijalgsete hulka kuuluvate meris-
korpionide ndol. Ordoviitsiumi ajastu [6pul leidis aset
kdige kilmem jddaeg kogu Maa ajaloos (nn Hirnan-
tia Jadtumine). Selle 1,9 miljonit aastat valdanud
jadtumise kaigus suri vdlja 85% kogu selleaegsest
mereloomastikust. Teiste hulgas kadusid nautiloidid
ning palju trilobiidiliike.

Silur (443-419 miljonit aastat tagasi). Jddaja taandu-
des hakkas kliima tasapisi uuesti soojenema. Kogu
Maa sisenes pikka aega valdanud troopilise kliima
perioodi. Soe kliima soodustas ennejddaegse liigi-
rikkuse kiiret (2-3 miljoni aasta jooksul) taastumist
ning peagi kihas meredes taas vilgas elu. Siluri ajas-
tu 16puks joudis Baltica manner ekvaatorile ning on
teada, et ka Eesti aladel valitses sellel perioodil troo-
piline kliima. Meredesse ilmusid esimesed kaanid
ning voimust hakkasid meriskorpionide korval vot-
ma esimesed lduaga selgroogsed kalad ehk nn paris
kalad. Kuid ka trilobiidid levisid laialt. Lisaks leidus
arvukalt kasijalgseid brahhiopoode, erinevaid mol-
luskeid, meriliiliaid, hulgaliselt erinevaid koralle ja
rohkelt teisi loomi. Ajastu 16puks ilmusid esimesed
amblikulaadsed ja tuhatjalgsed. Soodsad kliimatingi-
mused andsid voimaluse esimeste maismaataimede
ilmumiseks veekogude ddrsetele aladele. Nendeks
olid ilma lehtede ja tugeva juurestikuta samblalaad-
sed eostaimed.

Devon (419-358 miljonit aastat tagasi). Maal valitses
kuiva kliimaga kasvuhooneperiood, kus merepinna
temperatuur troopilistel aladel pisis keskmiselt 30°C
Umber. Taimed vallutasid massiliselt maismaa, ning
kuna taimtoidulised maismaaloomad puudusid, laiu-
sid peagi lopsakad Grgmetsad suuremal osal konti-
nentidest. Kiiresti levisid ka maismaa lilijalgsed ning
oma esimesed katsetused dhu kdes tegid neljajalg-
sete selgroogsete loomade eelkdijad. Paralleelselt
toimus markimisvadrne kalade areng ning levik
maailmameredes. Selletdttu on Devonit nimetatud
ka Kalade ajastuks. Devoni alguses lisandusid mere-
desse ka esimesed ammoniidid. Kdikjal vohas mas-
siliselt korallrahusid ehitavaid loomakesi (korallid,
sammalloomad, kasnad, vetikad jt). Devoni [6pul,
374 miljonit aastat tagasi, toimus jarsk mereelustiku
valjasuremine. Trilobiitidest elasid selle sindmuse
ule vaid Ghe seltsi, Proetida esindajad. Paraku kadus
ka see grupp jdddavalt jargmise, 250 miljonit aastat
tagasi toimunud liikide valjasuremise kdigus Permi
|6pul.

Huvitavaid pehmekehalisi loomi Kambriumi ajastust
Interesting soft-bodied animals from the Cambrian
MHTepecHble MarkoTenble XUBOTHble keMbBpulckoro nepuoaa

Kiskjalise eluviisiga Anomalocaris oli toeli-
ne Kambriumi mere kosmopolitaan, kelle
fossiile on leitud Hiinast, Kanadast ja Aust-
raaliast.

Pilt: wordlesstech.com

Carnivorous Anomalocaris was a real cos-
mopolitan of Cambrian seas, with its fossils
found from China, Canada and Australia.
Picture: wordlesstech.com

Anomalocaris, Beaywul 06pa3 »XU3HU xuwl-
HUK3, BblN HACTOAWUM KOCMOMONUTOM Kem-
Bpuiickoro Mops, ero 0kaMeHenocTu Haxo-
nat 8 Kutae, KaHaae u Asctpanuu.

McToyHuK u3obpaxeHus: wordlesstech.com
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Ussilaadne Pikaia oli alla 5 cm pikkune
peata olevus, kes arvatakse olevat Grgne
selgroogsete loomade eelkaija.

Pilt: dinosaurs.wikia.com

Wormlike Pikaia was a less than 5 cm long
headless creature, who is regarded as the
ancestor of ancient vertebrate animals.
Picture: dinosaurs.wikia.com

YepseobpasHbIl ANUHOU A0 5 CM U NUWEH-
HbIO rONOBbI OPraHu3m Pikaia cyuTaloT aa-
NeKUM MPeaKoM MO3BOHOYHBIX >KUBOTHBLIX.
McToyHUK u3obpadkeHus:
dinosaurs.wikia.com

Naiteid Ordoviitsiumiaegsest mereelustikust

Examples of Ordovician marine life

Mpumepbl mopckod BuoTbl OPAOBUKCKOro nepuoaa
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Nautiloidid olid trilobiitide agressiivsed
vaenlased. Need molluskid kuuluvad pe-
ajalgsete gruppi, kelle hulka loetakse ka
ammoniidid ning tanapaevased kaheksa-
jalad ja kalmaarid.

Pilt: YoungEarth.com

Nautiloids were aﬁgressive enemies of tri-
lobites. These molluscs belong to the class
of cephalopods, which also includes am-
monites and modern octopuses and squids.
Picture: YoungEarth.com

Haytunougeu bbinu arpeccusHbIMU Bpara-
MU TPunobuToB. 3TU MONAIOCKU OTHOCUNUCH
K rpynne ronoBOHOrUX, B KOTOPYIO OTHOCAT
TAK>)Ke aMMOHUTOB U COBPEMEHHBIX OCbMU-
HOr0B U KanbMapos.

MctouHuK u3obpadkeHus: YoungEarth.com

Kasijalgsed ehk brahiopoodid asustasid tri-
lobiitidega samu keskkondi.

Brachiopodes lived in similar environments
as trilobites.

MneyeHorue, unu 6anU0ﬂ0ﬂbI, 3dHUManu
Te Xe Mecto0buTaHus, Yto U TpUﬂOﬁUTbI.

Kummaline Opabinia oli arvatavasti sugu-
luses lulijalgsete eelkdijatega.
Pilt: Nobu Tamura

The peculiar Opabinia was probably relat-
ed to the ancestors of arthropods.
Picture: Nobu Tamura

CTpaHHas Opabinia, BupuUMo, SBNSETCS poa-
CTBEHHUKOM NPeaKoB YNeHUCTOHOrUX.
ABTOp KapTUHbI: Hoby Tamypa

Tanapaevased merisiilikud sarnanevad pal-
juski oma Grgsetele eelkaijatele.
Foto: Marco Busdragi

Modern sea urchins are quite similar to their
ancient ancestors.
Photo: Marco Busdragi

CoBpeMeHHble MOpPCKUEe eXu UMelT MHOro
obulero co cBOUMU AaneKumu npeakamu.
®oto: Mapko bycaparu



Nditeid Siluriaegsest elustikust

Examples of Silurian life

Mpumepbl 6uoTbl cunypuiickoro nepuoaa

Kunstniku nagemus Siluri kaladest.

Pilt: Joseph Smit

Artist impression of Silurian fishes.

Picture: Joseph Smit

Pa3HoobpasHble cunypulickue pbibbl.

ABTOp KapTuHbl: Axoced CMut

Meriskorpionid olid enamasti 20 cm pik-
kused, kuid on teada ka 2.5 m pikkuseid
isendeid. Need hirmuaratavad kiskjad olid
oma Oitseajal ilemaailmse levikuga.

Pilt: vikipedia.com

Sea scorpions were mostly 20 cm long but
also 2.5-metre-long specimens are known.
These dreadful predators had a worldwide
distribution during their prime.

Picture: vikipedia.com

Yaule BCero pakockopnuoHsl Buinu okono
20 CM B ANUHY, 0AHAKO U3BECTHbI U 0cobu
2,5 M AnuHOU. 3TU BHYWaloWUe yxac Xuw-
HUKU B nepuoa CBoero pacuseta boinu pac-
NPoCcTpaHeHbl No Bcel NnaHete.

McTouHuk u3obpaxkeHus: vikipedia.com

Cooksonia - esimesed maismaataimed olid
lehtedeta ning tugeva juurestikuta.
Pilt: Ville Koistinen

Cooksonia - the first terrestrial plants were
leafless and lacked a strong root system.
Picture: Ville Koistinen

Cooksonia — nepsble Ha3eMHble pacTeHus
Bbinu NUWeHbl NUCTbeB U Pa3BuTOl KOpHe-
BOU CUCTEMB.

ABTOpP KapTuHbl: Bunn3 KoucTuHeH

Nditeid Devoniaegsest elustikust

Examples of Devonian life

Mpumepbl GuoTbl AeBOHCKOrO Nnepuoaa

Ammoniidid - keerdus kojaga
peajalgsed loomad, kes oﬁd
osavad ujujad ning toitusid pea-
miselt planktonist.
Pilt: Arthur Weasle

Ammonites - spiral-shelled
cephalopods that were dexte-
rous swimmers and fed mainly
on plankton.

Picture: Arthur Weasley

AMMOHUTBI - rONOBOHOTUE C 3a-
Kpy4eHHOU pakoBUHOU, ymenbie
NNOBUbI, NUTAOWUECH B OCHOB-
HOM NNAHKTOHOM.

ABTOp KapTuHbl: ApTIOp Bucnbel

Aal

Rugoos-korallid olid Devoni ajas-
tul oma evolutsiooni tipul.
Pilt: www.mcgill.ca

Rugose corals reached the peak
of their evolution in the Devonian.
Picture: www.mcgill.ca

YeTblpexnyyesble Kopanabl unu
pyrosbl AOCTUFNU B AEBOHCKOM
nepuoge Nuka csoel 380NIOUUU.
NcTouHuk u3obparkeHus:
www.mcgill.ca

Varajastel kahepaiksetel, nagu
Tiktaalik, polnud kaimiseks so-
bilikke jalgu, mistottu nad lii-
kusid suurema osa ajast vees.
Pilt: Stephanie Comino

Early amphibians had no legs
suitable for walking and there-
fore spent most of their time in
the water.

Picture: Stephanie Comino

Horu paHHUX 3eMHOBOAHLIX He
Boinu npucnocobneHbl Ans Xox-
AeHus, no3tomy Honbwyio YacTb
BPEMeHU OHU Nepeasuranuch B
BoAe.

ABTOp KapTUHBbI:

CrecaHue KomuHo

Maismaa kattus lopsaka met-
saga. Taimede suremisel hak-
kasid tekkima esimesed tohu-
tud soelademed.

Pilt: museumvictoria.com.au

The land became covered with
lush forest. As the plants died,
the first huge coal deposits star-
ted to form.

Picture: museumvictoria.com.au

Cywa bblina nokpbiTa rycTbiMu
necamu. MMpu rubenu pacreHul
Hayanu 0bpa3oBbIBATLCS Nep-
Bble 0bwupHble 3anexu ape-
BECHOro yrns.

MICTOYHUK u30bpadkeHus:
museumvictoria.com.au

THE RISE AND FALL OF TRILOBITES

Trilobites lived in primeval oceans for over 270 mil-
lion years. This period witnessed their unparalleled
and quick appearance in the Early Cambrian, their
prime time and domination in the oceans of the Or-
dovician and Silurian, but unfortunately also their
steep decline in the Devonian and final extinction
at the end of the Permian Period. Thus, the latest
trilobites went extinct already more than 20 million
years before the first dinosaurs appeared on Earth.

The Cambrian (541-484 million years ago). The
world conquered by the first trilobites was quite
different from the one that we know as our home
today. The climate was generally cool and the en-
tire land was concentrated around the Southern
Pole, forming a single supercontinent - Gondwana.
All life was restricted to the seas, whereas the land
was lifeless stony desert. The seas were inhabited
by algae, sponges, cnidarians, bacteria, wormlike
organisms, molluscs, as well as more sophisticated
skeletal creatures, such as trilobites. Still, organisms
swimming freely in the water column were rare and
most of the fauna was active either bustling around
on the sea bottom or attached to it.

The Ordovician (484-443 million years ago). The cli-
mate gradually became warmer and more tropical
compared to the preceding Cambrian Period. The
Gondwana supercontinent slowly began to break up
and the separated smaller landmasses (including the
Baltica continent, which included the present terri-
tory of Estonia) slowly drifted off the Southern Pole,
toward the Equator. The first primitive vertebrate
animals - the so-called jawless fishes - appeared in
the seas. Trilobites became faced with their first se-
rious enemies in the form of cephalopod molluscs,
nautiloids, and a group of arthropods known as sea
scorpions. The end of the Ordovician Period saw the
coldest ice age in Earth’s entire history (the so-called
Hirnantian Glaciation). During this 1.9-million-year
glaciation, 85% of the entire marine fauna of the
time went extinct, including nautiloids and many tri-
lobite species.

The Silurian (443-419 million years ago). As the
glaciation receded, the climate gradually began to
warm again. The entire Earth entered a long-last-
ing period of tropical climate. The warm climate fa-
voured the rapid (within 2-3 million years) recovery
of pre-glaciation species diversity and the seas were
soon teeming with life again. By the end of the Silu-
rian, the Baltica continent reached the Equator, and
also the territory of Estonia is known to have expe-
rienced tropical climate during this period. The first
leeches appeared in the seas, and the first jawed
vertebrate fishes, or true fishes, began to dominate
the seas next to sea scorpions, while trilobites were
also widely distributed. There were also great num-
bers of brachiopods, as well as various molluscs, sea
lilies, numerous different coral species and a variety
of other animals. By the end of the period, the first
arachnids and diplopods appeared. The favourable
climatic conditions enabled the first terrestrial plants
to appear in areas adjacent to water bodies. These
were moss-like spore plants or cryptogams without
leaves and lacking a strong root system.

The Devonian (419-358 million years ago). Earth was
experiencing a greenhouse period with dry climate,
with average sea surface temperatures in tropical re-
gions fluctuating around 30°C. Plants were massively
invading the land and, in the absence of terrestri-
al herbivores, lush primeval forests soon expanded
across most continents. Terrestrial arthropods were
also rapidly expanding their distribution, and the an-
cestors of four-legged vertebrate animals were mak-
ing their first steps in shallow waters while partially
breathing air. In parallel, a remarkable evolution and
spreading of fishes took place in the world’s seas.
Therefore, the Devonian has also been called the
Age of Fishes. Also the first ammonites appeared in
the seas in the Early Devonian. Reef-building small
creatures (corals, moss animals, sponges, algae, etc.)
were proliferating worldwide. At the end of the De-
vonian, 374 million years ago, an abrupt extinction
of marine life took place. Of trilobites, the represent-
atives of just one order, the Proetida, survived this
event. Unfortunately, also this group disappeared
forever during the next mass extinction at the end of
the Permian, 250 million years ago.
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B3MET N NAAEHUE TPUNOBUTOB

TpunobuTbl XXUNu B APEBHUX MOPSIX HAa NPOTSKeHUU
270 MUNNUOHOB NeT. 3TOT OTPe30K BpeMeHU BMewa-
eT B ceDs ux BHe3anHoe BO3HUKHOBEHUe B Hayane
Kembpulckoro nepuoaa, pacuser U 33aHATUE AOMU-
HUPYIOWUX No3uuuld B MUPOBOM OKeaHe OpAO0BUKCKO-
ro Nepuoaa, a Takxe, Kak 3T0 HU neyanbHo, pe3koe
COKpauleHue B YUCNEHHOCTU B AeBOHCKOM nepuoge u
OKOHYaTenbHoe BbIMUPAHUE B MEepMCKOM. Takum 00-
pa3om, nocnegHue TpunobuTbl BbiMepnu bonee yem
3a 20 MUNNUOHOB NeT A0 TOro, Kak nepBble AUHO3aBpbl
NosSBUNUCL Ha cywe.

Kembpul (541-484 munnuoHa neT Ha3aa). Mup, Ko-
TOpbll 33BOEBLIBANU NepBble TPUNObUTHI, A0BONLHO
CUNbHO OTNUYANCA OT TOro, YTo Mbl cedyac cyutaem
CBOUM AOMOM. KNumat Obin A0BONLHO XONOAHLIM, U
BCS Cywa bbiNa pacnonodeHa BOKPYr K0XKHOro nonto-
ca, 0bpasys cynepkOHTUHEHT FOHABAHY. YKU3HbL bbina
C0CpeaoToyeHa ucknioyutenbHoO B Mope, Ha cywe Xe
NpOCTUPanach De3XKU3HeHHAs KaMeHHAs! NyCTbiHS. B
MOPSIX HapAAy € BOAOPOCNAMU, rybkamu, CTpekarowu-
MU, BakTepusimu, 4yepseoDpPA3HbLIMU OPraHU3MaMU U
MONNKCKAMU KUNU Takxe U bonee CnoxKHble umeto-
wue ckeneT XUBOTHblE, HaNpumep, TpUNObUTHI. Tem
He MeHee, (BoDOAHONNABAOWUE B TONULE BOAbI OPra-
HU3MbI Bbinu peaku, bonbWwasg YacTb XKUBOTHOrO MUPA
obutana Ha AHe MOpS, NON33s UNU NPUKPennsach K
Hemy.

Opaosuk (484-443 MunnuoHa net Ha3aa). Knumart no-
CTeneHHo CTaHoBUNCS Bonee TennbiM U TPONUYECKUM
N0 CPABHEHUIO C NpeAwecTBYoWUM Kembpulckum ne-
puoaom. CynepKOHTUHeHT fOHABaHa Hayan MmeaneHHo
packanbiBaThbCs, U 0TAeNSowWUecs 0T Hero Kycku cywu
(cpeau KOTOPbIX U KOHTUHEHT banTuka, Ha KOTOPOM
HAX0AUN3Cb COBPEMEHHas Tepputopust ICTOHUU) Mea-
NeHHo Apeud0oBanu NO HANPAaBNEHUIO OT KXKHOro no-
nioca K 3kBatopy. B mopax noasunucb nepsbie Npumu-
TUBHblE NMO3BOHOYHbIE XUBOTHbIE, T.H. DecyentocTHbIe
pbibbl. Y TpUnobuToB NOSBUNUCL NepBble CepbesHble
Bparu B nuue ronoBOHOTUX MONNIOCKOB HayTunouaed
U pPaKoCKOPNUOHOB, OTHOCAWUXCA K YNeHUCTOHorum. B
KOHUe OpAoBUKA HAacCTynun Cambll XONOAHLIU NeaHu-
KOBbIU Nepuoa 33 BCIO UCTOpULD 3eMnu (T.H. XUPH3HT-
(KOe onegeHeHue). B TeyeHue 3TOr0 oOnegeHeHUs
AnutenbHocTbio 1,9 MunnuoHoB neT BbiMepno 85%
MOpPCKOU (payHbl TOro nepuoaa. Cpeau Npoyux ucyes-
NU HayTUNOUAEU U MHOrue BuAbl TpunobuTos.
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Cunyp (443-419 MunnuoHOB neT Ha3aa). M0 OKOH-
YaHUU NeaHUKOBOrO Mepuoaa KNumat Hayan BHOBb
Tennetb. Ha Bced 3emne yCTaHOBUNCA AnuUTeNbHbIU
nepuoa Tponuyeckoro KNumara. bnaropaps tennomy
KNUMaTy AoneaHUKOBOE BUAOBOE pa3Hoobpasue BOC-
CTaHOBUNOCL BbICTPO (33 2-3 MUNNUOHA NeT), U (KO-
PO B MOpSIX BHOBb 3akunena BypHas >Ku3Hb. K KoHUY
CUNYpUUCKOr0 Nepuoaad KOHTUHeHT banTtuka poctur
3KBATOpA: A0KAa3aHo, YTo U Ha Tepputopuu ICTOHUU B
3TOT Nepuoa uapun Tponuyeckud KNUMATt. B mopsax no-
SIBUNUCb NepBble NUABKU, Hapsay ¢ pakoCcKOpnuUOHaMu
cuny ctranu HabupaTb nNepsble YenioCTHOPOTLIE NO3BO-
HOYHble pbibbl, T.e. UCTUHHbIE pblbbl. 0AHAKO U Tpu-
nobutbl bbiNU WUPOKO pacnpocTpaHeHbl. Kpome 310ro,
MHOroYUCNeHHbl bbiNu NneveHorue, pasHoobpasHble
MONNIOCKU, MOPCKUe NUNUU, pa3nuyHblie BuUAbl Kopan-
NOB U MHOrUe agpyrue XUBOTHble. B KOHUe 3Toro nepu-
003 BO3HUKNU nepsble NaykoobpasHble u ABYNapHO-
HOrue MHOroHOXKU. bnaronpusaTHble KnumaTuyeckue
YyCNOBUS CAeNanu BO3MOXXHBIM NOSBNEHUe NepBbiX
pacTeHul Ha cywe no Beperam Boaoemos. 310 Obinu
HanNOMUHalowue Mox TalHoDpauHble pacteHus bes
nucTbes U 6e3 pa3BuTol KOPHEBOU CUCTEMbI.

NeBoH (419-358 MunnuoHOB neT Hasaa). Ha 3emne
Uapun NApHUKOBbLIO Nepuoa € CyXUM KNUMATOM, TeM-
nepaTypa NOBEPXHOCTU BOAbI B TPONUYECKUX 06nacTax
aepxanacb okono 30 °C. PacteHus aKTUBHO 3aBoe-
BbIBANU Cywy, U, NOCKONbKY PACTUTENbHOSAHLIX Ha-
3eMHbIX JKUBOTHbIX eule He MosiBunocb, Ha bonbwel
YaCTU KOHTUHEHTOB CKOPO Pa3poCnuch ApeBHUe neca.
BbICTPO  PACNPOCTPAHANUCL HA3eMHble YNeHUCTOHO-
rue; nepsble MONLITKU XXU3HU Ha BO3ayxe Aenanu
npeawecTBEHHUKU YeTBePOHOrux NO3BOHOYHbLIX. 0a-
HOBPEMEHHO CyweCTBEHHO Pa3BUNUCL U pacnpocTpa-
HUNUCb B MUPOBOM OKeaHe pbibbl. Mo 3700 npuyuHe
AeBOH YacTo Ha3biBatoT “Bekom puib”. B Hayane aeso-
Ha B MOPSIX NOSIBUNUCL NepBble aMMOHUTLI. MoBcoay
npouBeTanu OpraHu3mbl, obpasylowue Kopannosble
pudbl (Kopannbl, MwaHku, rybku, Bogopocnu u np.).
B KOHUe AeBOHAa, 374 MUNNUOHA NeT Ha3ad Npou30-
wno pe3koe BbIMUpaHUe mopckod buotbl. Cpeau Tpu-
nobuTos 310 COBLITUE Nepexxunu NUWbL NpeacTasuTeNnu
oaHoro otpaaa Proetida. K coxaneHuto, u 37a rpynna
NpekpaTuna CBoe CywecTBOBaHUE B npouecce cneay-
lowero BbIMUpPaHUs, npousoweawero 250 MUNNUOHOB
neT Ha3aa B KOHUE NepMCKOro nepuoaa.

KEHA- JA SISEEHITUS

Trilobiidid olid Ghed esimestest loomadest evolut-
siooni rajal, kelle pehmeid kehaosasid kaitses kdva
kitiinist ja mineraalainest vdliskest. Selline kaitsekilp
kattis loomakest valise skeletina, andes talle olulise
evolutsioonilise eelise enda kaitsmisel kdikvdimalike
kiskjate ja muude vdliste ohtude eest.

Koiki teadaolevaid trilobiidiliike thendab kehaehitu-
se isedralik kolmikjaotus. Selle loomariihma esinda-
jate selgmine kest koosneb nii pikku- kui ristipidi eris-
tuvast kolmest osast. Peast sabani liikudes jaguneb
kest peakilbiks (nn cephalon), paljulilliliseks kereks
(nn thorax) ning sabakilbiks (nn pygidium). Ristipidi
jagunevad need omakorda keskmiseks kdrgemaks
teljeks ning parem- ning vasakpoolseks kilg-pool-
meks. Kogu selgmine kest on servaaladel imbritse-
tud kéhupoole keerduva kdanisega (nn duublur).

Alumisel poolel oli lisaks kaanisele ehk duublurile ka
kohtmine plaat - hipostoom, mis kattis oma taga-
osas trilobiidi suud. Hipostoomi servade alt tuli vdlja
paar tundlaid. Teadlased on arvamusel, et suurem
hipostoom kaitses ka suuremat magu, mis omakor-
da viitab monede isendite voimalikule kiskjalisele
eluviisile.

Toendoliselt harunesid kdikide trilobiitide jalad wht-
viisi kaheks - endo- ja eksopoodiks. Moned tead-
lased on arvamusel, et Glemised udusulesarnased
endopoodid voisid olla |6pused ja teiste arvates olid
need vaid vee segamiseks, et kesta all paiknevates-
se lopustesse uut varsket vett ligi kaarutada ja voib-
olla ka lisada ujuvust loomakesele. Alumisi tugevaid
jalgu kasutas trilobiit liikumiseks. Peakiiljes olevate-
le jalgadele jargnesid kereltlidele vastav arv liiku-
misjalgu kere all. Voimalik, et peakiiljes paiknevatel
jasemetel oli erinevaid funktsioone, toidu haaramine
ja peenestamine, ja naiteks filtertoidulised trilobiidid
voisid neid kasutada ka toidu otsimisel muda sega-
miseks.

Trilobiitide siseehitus oli tolle ajastu kohta isna kee-
rukas. Nende loomakeste suu paiknes peakilbi all,
hipostoomi tagumise serva juures. Nende ham-
masteta suu oli vdikese neelutoru kaudu ihendatud
suust hoopis eespool asetseva maoga. Sooled aga
kulgesid tahasuunas. Pea kiljes paiknenud séémis-
jasemetega viisid trilobiidid eelnevalt hipostoomil
peenestatud toidu suhu.

Kahe erineva trilobiidiperekonna - Olenoides ja Ceraurus - kdht-
mine ja selgmine vaade Stormeri jargi.

Ventral and dorsal view of two different trilobite genera - Ole-
noides and Ceraurus - according to Strémer.

[lopcanbHbll U BEHTPaNbHLIU BUA ABYX poaos Tpunobutos Olenoi-
des u Ceraurus, no CTpémepy.
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Trilobiidi siseehitus.
Allikas: S.M.Gon Il (2004); http://www.trilobites.info

Anatomy of trilobites.
Source: S.M.Gon Ill (2004); http://www.trilobites.info

AHaTomus TpunobuTos.
NcTouHuk u3obparkeHus:
C.M.ToH 111 (2004. r.); www.trilobites.info

Endopood;
Endopod;
JHaonoaut

Eksopood;
Exopod;
JK3o0noaut

Endo- ja eksopood trilobiit Triarthus eatoni jala naitel.
Allikas: Harrington (1959.a.); http://www.trilobites.info.

Endopod and exopod of trilobite Triarthus eatoni.
Source: Harrington (1959.a.); http://www.trilobites.info.

3HAONOAUT U 3K30M0AUT HA npumepe Hory Tpunobur Triarthus eatoni.
VicTouHuK u3obpaxkeHus: TappuHrToH (1959. r.);
www.trilobites.info.

Selgmine vereringe (siida);
Dorsal vessel (heart);
Seedekulgla (sooled); Uupkynsuus (cepaue)

Alimentary canal (gut);

Magu;
NuwesaputenbHbIU TPAKT

Stomach;
)KenyﬂOK

Aju;
Brain;
Mo3r
Hdpostoom;
Hypostome;
Funoctom
Parak; s Suu;
’ Narvisisteem; e
ﬁnus; Nerve cord; Mouth;
HyC Port

HepBHag cuctema

BODY PLAN AND INTERNAL
ANATOMY

Trilobites were some of the first animals on the evo-
lutionary trail whose soft body parts were protect-
ed by a hard shell of chitin and mineral substance.
Such a protective shield covered the creatures as an
exoskeleton, giving them a significant evolutionary
advantage in defending themselves against various
predators and other external threats.

All known trilobite species share a specific three-part
body plan. The dorsal shell of the representatives of
this group of animals consists of three distinct sec-
tions both longitudinally and transversely. From head
to tail, the shell is divided into the head shield (ceph-
alon), a multi-segmented thorax, and a tail shield
(pygidium). These, in turn, are transversely divided
into the higher central axis and right and left side
lobes. The entire dorsal shell is fringed by a ventrally
curled doublure.

In addition to the specific fringe - the doublure -,
the lower side of the head also incorporated a ven-
tral plate - the hypostome. The rear part of the hy-
postome covered the mouth, and a pair of antennae
protruded from beneath the edges of the hypos-
tome. Researchers believe that a larger hypostome
also protected a larger stomach, which in turn refers
to the possible carnivorous life style of the specimen.

The legs of all trilobites probably branched into two
-an endopodite and an exopodite. Some researchers
believe that the upper ones or the endopodites may
have represented a type of gills, while others believe
that they were just used for stirring water in order to
bring new water to the gills, which were located un-
der the shell, or perhaps also to add buoyancy to the
creature. The stronger lower legs, the exopodites,
were used for moving. The legs attached to the head
were followed by pairs of walking legs underneath
the thorax (one pair per each thoracic segment). The
head legs may have had different functions, such as
grasping and grinding food, and e.g. filter-feeding
trilobites may have used them also for shuffling mud
when foraging.

The internal anatomy of trilobites was rather compli-
cated for that era. The mouth of the creatures was
located underneath the head shield, at the rear edge
of the hypostome. A small esophagus linked the
toothless mouth to the stomach, which lay forward,
not backward of the mouth. The intestines led back-
wards from there. With the feeding limbs attached
to the head, trilobites fed food into the mouth.

CTPOEHME TENA N AHATOMUA

TDUﬂOﬁUTbI Bbinu 0oaHUMU U3 NepBbIX XXUBOTHbLIX HA 3eM-
ne, Markue TKkaHu KOTOpbIX NOKpbiBana 1Bepaasa BHeW-
HA9 000NOYKa U3 XUTUHA U MUHepanbHbLIX BeuwecTs.
3TOT 3aWUTHLIO MAHUUPb NOKPLIBAN TeNno XUBOTHOrO,
06pa3yﬂ BHeWHUU ckenet - ABHOe 3BONIOUUOHHOE npe-
uMywlecrtso B 3aWiute OT BCEBO3MOXKHbLIX XUULHUKOB U
NPOYUX BHEUWHUX onacHocted.

XapaKTepHbIM NPU3HAKOM Bcex Tpunobutos sBnsieTca
Teno, pasaeneHHoe Ha TPpU YacTu. Y 3TUX XKUBOTHbIX
CNUHHOU NAHUUPb OTYETAUBO AENUTCA Ha TPU YacTu B
HanpaBNeHuU Kak BAONb, Tak U nonepek Tena: ronos-
HOU WUT, CErMeHTUPOBAHHbIU TYNOBUWHBIU OTAen U
XBOCTOBOU 0TAEN. Becb CNUHHOU NAHUUPbL OKPYXKEH no
Kpasiv 3aBopoTom (ay6niop), HanpaBneHHbIM K bprow-
HOU CTOpOHe.

C 6pIOWHOU CTOPOHBI TeNa KpoMe XapaKTepHOro 3aBo-
POTA CNUHHOIO WUTA, UNU Ay6NIOPbI, HAX0AUNACH TaKXKe
u bploWwHas NNacTuHa - rUNOCTOMa, KOTOpas NPUKPbLIBA-
Na HaxoAAWUCa y ee 3aaHero KoHUa pot Tpunobura,
Kpome TOro, U3-noa Kpaes runocTomMbl pocna napa ycu-
KOB. Y4YeHble CYUTAIOT, YTO Y XKUBOTHbIX C rUMNOCTOMOU
KPYNHOro pa3mepa OHa 3aWUWana KPYNHbIG Xe xeny-
0K, YTO B CBOIO OYepeb MOXET YKa3blBaTb Ha TO, YTO
AaHHas 0cobb Bena 06pa3 XU3HU XUWHUKA.

04yeBUAHO, KOHEYHOCTU Bcex Tpunobutos pa3seTsns-
NUCb HAa ABe BETBU: IHAONOAUT U 3K30MmoAuT. Hekoro-
pble yyeHble NOoNaralT, YTo T.H. 3HAONOAUTHI MOrNU
BbITb Xkabpamu, apyrue Xe CYUTaIOT, YTO 3TU BETBU KO-
HeyHocTeld cNy>Kunu TonbKo ANs Toro, 4Tobbl NOAroHATH
K PacnonoXeHHbIM C HUXHeU CTOPOHbI Tena abpam
(BEXYI0 BOAY, U, BO3MOXHO, YToBbl NpUAaThb XKUBOTHO-
MY AONOMHUTENbHYI0 NNABYYeCTb. 3@ HOramu, Haxoas-
wuMucs no Bokam OT ronoBbl, CNEAOBANU XOAUNbHbIE
HOrU, KOTOpble COBMAAANU Mo Yucny C KONUYECTBOM
CermeHToB TYNoBUWA. BO3MOXHO, UTO Y KOHEe4HocTed,
PACNONOXKEHHBIX Y ronosbl, BbiNu panuyHbie GyHKUUU,
Takue KaK XBaTaHue U U3MenbyeHue nuwu; Tak, Hanpu-
Mep, TpUNobUTLI-PUNBTPATOPBI MOrAU UCNONL30BATHL UX
ANS NepeMelWwuBaHuUs UNa B NOUCKAX NPONUTAHUS.

BHyTpeHHee cTpoeHue TpunobuTtoB BbINO AOBONBLHO
CNOXHBIM ANS CBOEr0 BpeMeHU. POT XKUBOTHBIX pa3me-
WaANca ¢ HUXHeU CTOPOHbI FONOBHOMO WUTA Y 33AHEro
Kpas runoctombl. MuweHHbIO 3yboB pot bbin coeauHeH
C XKenyakoMm, HaxoasawuMcs nepea HUM, C NOMOWbIO
Hebonbwol rnotatensHol TpYOKU. KuweyHuK, 0aHaKo,
TAHYNCS B HaNpaBneHuU Ha3aa. TpunobuTbl 0TNpasns-
NU U3MeNbyeHHYI0 NUWY B POT C NOMOWIbIO XeBaTenb-
HbIX KOHEYHOCTel, PacnoNoXKeHHbIX No Bokam ronosbl.
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ELUTSUKKEL

Arvatakse, et sarnaselt tanapdeva lilijalgsetele pal-
junesid trilobiidid sugulisel teel, kuigi selle kohta
puuduvad otsesed fossiilsed tdendid. Nad arenesid
munast ning kasvasid jark-jargult kestudes. Elu jook-
sul 1abisid trilobiidid mitmeid vastsestaadiume. Igale
kestumisele jargnes IGhike ja kiire kasvu periood, mil
elastne kest oli veniv enne selle kdvastumist ehk mi-
neraliseerumist.

Kuju muutumise jargi voib trilobiidi elutstklis eris-
tada kolme staadiumi: muna, vastne ja tdiskasvanu.
Vastsestaadium jaguneb omakorda sabakilbi eristu-
mise jargi protaspise ja meraspise staadiumiks. Tais-
kasvanud isendit nimetatakse holaspiseks. Varajases
ehk protaspise staadiumis oli pisikese trilobiidi kest
lihtne ning sellel oli ndha vaid vaevumadrgatav kesk-
sagar ja sellega risti jooksev vagu, mis eristas tkstei-
sest loomakese pea ja sabaosa. Keskmises ehk me-
raspise staadiumis, hakkasid iga kestumise kadigus
lisanduma kerelilid. Trilobiidi kest muutus keeruka-
maks ning loomake hakkas jarjest enam meenuta-
ma taiskasvanud isendit. Tdiskasvanu ehk holaspise
staadiumis saavutas trilobiit sellele taksonile iseloo-

muliku kerelilide arvu.

Trilobiitide keerukas elutsiikkel ajas teadlasi pikka
aega segadusse. Kuigi nende vastsestaadiumi avas-
tas Beecher juba 1893. aastal, omistati esialgu sama
liigi erinevas elutstklis olevatele isenditele tihti eri-
nevaid liiginimetusi. Ka Eestis on juhtunud, et varem
kaheks eri liigiks peetud trilobiidi - Proetus buccula-
tus ja Stenoblepharum zalesskyi - ndol on tegelikult
tegemist he ja sama trilobiidi erinevas staadiumis
olevate isenditega.

Erinevate trilobiiditaksonite tdiskasvanud isendite
keskmine suurus voib varieeruda noopndela pea
suurusest loomakesest (nt Shumardiidae) kuni mé-
nekimne sentimeetrini (nt /sotelinae). Suurim tea-
daolev terviklik trilobiit on Kanada teadlaste poolt
1998. aastal leitud 72 cm pikkune Isotelus rex.

Tihti leidub trilobiite, mis on tihedalt kerra tombu-
nud. Seda peetakse nende kaitseviisiks kiskjate eest,

nagu nditeks Kambriumi ajal trilobiite jahtinud ano-
malokariidid.

Protaspis;
Protaspis;
Mportacnuc

Planktiline elustiil;

Planktonic lifestyle; Elgf[)cfil[l]?.lﬂe;
MNaHKTOHHbIO 06pa3s Xu3HU ;
moone; i P BbinynneHue
Metamorposis;
Metamopco3a

— T

Meraspis; - . Holaspis;
Meraspis; Bentlll.ne‘elustul; Holaspis;
Mepacnuc Benthic lifestyle; ronacnuc

NoHHBIG 06pa3 Xu3HU

Trilobiitide elutsiikkel koosnes kolmest p&histaadiumist: muna,
vastne ja taiskasvanu.
Allikas: trilobites.info

The life cycle of trilobites consisted of three main stages: eqg,
larva and adult.
Picture: trilobites.info

XKu3HeHHbIO uukn Tpunobuta coctosin U3 Tpex craaul: aluo, nu-

YUHKA U B3poCnas ocobb.
McToyHuk uzobpadkeHus: trilobites.info
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Armin Opiku 1937. aastal kirjeldatud liigid Proetus bucculatus ja
Stenoblepharum zalesskyi. Nagu hiljem on selgunud, on tege-
mist sama liigi isenditega ning Proetus bucculatus esindab Ste-
noblepharum zalesskyi vastsestaadiumi.

Foto: A. Opik

The species Proetus bucculatus and Stenoblepharum zalesskyi
described in 1937 by Armin Opik. As it has appeared later, they
are specimens of the same species, with Proetus bucculatus rep-
resenting the larval stage of Stenoblepharum zalesskyi.

Photo: A. Opik

Pohja Portugali Valongo piirkonnas on harukordselt sailinud ter-
ve kiht paljude eriti suurte trilobiitidega. Need on vaga eksklu-
siivsed ja meelitavad ligi palju huvilisi, mistottu on sinna loodud
Arouca Geopark koos muuseumiga.

Foto: H. Parnaste

In the Valongo region of Northern Portugal, an entire bed con-
taining numerous exceptionally preserved trilobites of signifi-
cant size. These are highly exclusive and attract many interested
visitors. Therefore, the Arouca Geopark and museum have been
established there.
Photo: H. Parnaste

Ha cesepe lopTyranuu 8 paldoHe BanoHry 04eHb XOPOWo COXPa-
HUNCA uenbld cnod, BKAYAIWUD MHOXECTBO 0CODEHHO KPYMHbIX
TPUNoBUTOB. ITa HAX0AKa YHUKANbHa U NO3TOMY NpUBNeKaeT K
cebe nocetuteneld, ana KOTOPLIX B 3TOM MecTe bbin co3aaH leo-
napk u my3eld Apoyka.

¢orto: X. NsipHacTe

Proetus bucculatus u Stenoblepharum zalesskyi, onucaHHble Ap-
MUHOM 3nukoM 1937 roay. Kak BbIICHUNOCL NO3AHee, 3T0 npea-
CTaBUTeNU 0AHOr0 BUAA Stenoblepharum zalesskyi, nu4UHOYHYIO
cTaauel koToporo aBnsietca Proetus bucculatus.

¢doro: A. dnuk

Fag!

Kerratombunud trilobiit Chasmops wenjukowi, kirjeldatud Fr.
Schmidti poolt 1881. aastal ja uuesti avaldatud Armin Opiku
poolt 1937.

Enrolled trilobite Chasmops wenjukowi, described by Fr. Schmidt
in 1881 and republished by Armin Opik in 1937.

CBepHyBwulcs knybkom Tpunobut Chasmops wenjukowi, onu-
CaHHLIU B 1881 rogy ®p. Wmuatom, U 33HOBO 0BHAPY>XEHHbLIO B
1937 roay ApMUHOM INUKOM.




LIFE CYCLE

Similar to modern arthropods, trilobites are thought
to have reproduced sexually, although there is no
direct fossil evidence to support this. They developed
from an egg and grew through successive moult
stages. Trilobites passed through several larval stag-
es over their lifetime. Each moulting was followed
by a brief period of rapid growth, when the new
flexible shell was still stretchy before its hardening
or mineralisation.

Three stages can be distinguished in trilobite life cy-
cle according to the change of shape: eqg, larvae,
and adult. The larval stage, in turn, was divided
into protaspid and meraspid stages according to the
separation of the tail shield. The adult is known as
holaspid. In the early, protaspid stage, the shell of
the tiny trilobite was simple, with just a barely no-
ticeable central axial lobe and a transverse groove
separating the creature’s head and tail sections. In
the middle, meraspid stage, the number of thorac-
ic segments started to increase with each moulting.
The shell of the trilobite became more complex and
the creature increasingly resembled an adult. In the
adult or holaspid stage, a trilobite would acquire the
number of thoracic segments characteristic of the
particular taxon.

The complicated life cycle of trilobites confused re-
searchers for many years. Although the larval stage
of trilobites was discovered by Beecher already in
1893, specimens of the same species in different
stages of their life cycles were initially often given
different species names. It has happened also in
Estonia that two trilobites were formerly regarded
as two different species - Proetus bucculatus and
Stenoblepharum zalesskyi (Opik, 1937) - although
they actually represent two different developmental
stages of the same species.

The average size of adults of different trilobite taxa
can vary from the size of a pin head (e.g. Shumar-
diidae) to a few dozen centimetres (e.g. Isotelinae).
The largest known complete trilobite is 72-centime-
tre-long Isotelus rex, which was discovered by Cana-
dian researchers in 1998.

Trilobites are often found in a tightly enrolled po-
sition. This is thought to be their means of defence
against predators such as anomalocaridids, who
were hunting for trilobites in the Cambrian.
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YXV3HEHHbIN UMKN

Cyutaetcq, uTO TDUﬂOGUTbI Pa3MHOXXanucb NoNoBbiM
nyTem noaobHo COBpeMeHHbIM YNeHUCTOHOrum, Xotd
npamo noarsep>KAarwux 3T0 UCKONaemblX O0CTaT-
KOB He HauAaeHo. TDUﬂOﬁUTbI Bblnynnanucb U3 4quy U
pocnu, npetepnesas nocneaosatenbHbie NUHbLKU. 3a
(BOIO >KU3Hb OHU NPOX0AUNU Heckonbko CTaaul pa3Bu-
TUS NUYUHKU. locne Ka)kaod NUHLKU cneaosan KopoT-
KUl nepuoa pocTa ToNbKO YTO NONUHABWEro XKUBOTHO-
ro, NOKa ero HoBblU NAHUUPbL COXPAHAN 3NACTUYHOCTL U
pactarusancga nepea Tem, 4100 BHOBL 3aTBepaertb, T.e.
MUHepanu30BaTbCA.

Mcxoas U3 BHeWHero BuAa XXUBOTHOro, MOXXHO Bblae-
NUTb TpU CTaAUU XXU3HEHHOro uukna TpUﬂOﬁUTa: aduo,
NUYUHKa U B3pocCnad 0cobb. B (BOIO ovyepeab, Ha (Ta-
AuUU NUYUHKU NOo CTeneHu otaeneHus XBoCToBOro otae-
Nna MOXHO pa3nuyuTtb Takue CTaauu, Kak nporacnuc u
mepacnuc; B3pocnylo Xxe 0C0bb Ha3bIBAOT ronacnuc.
Ha paHHel (Taguu npoTtacnuca NaHuupb MoNnoAaoro
TpUﬂOﬁUTa Bbin npocTbiM, HA HEM eABad Bbina 3ameTHa
UEHTpanbHaga nonactb U uaywaa nonepek Hee bo-
p03AKa, pa3aensioulasa ronoBHoU U XBOCTOBOU 0TAENbI
ocobu. Ha cneaylouled CTaauu mepacnuca nocne Ka-
XA0U NUHLKU A0DaBNANUCL HOBbIE CErMeHTbI TynoBu-
wa. NaHuupb TDUﬂOﬁUTa CTAHOBUNCSA CNOXHee, U Xu-
BOTHOE HAYuHano Bce bonbwe HaNOMUHATbL B3poCnyto
0Cobb. B3pocnblil TDUﬂOGUT, Ha3blBaembll ronacnucom,
Y>Xe umen XapaktepHoe Ansg (Boero TakCoHa 4ucno 1y-
NOBUWHbLIX CErMeHTOoB.

CNOXHbLIO >KU3HEHHBIO UUKN Aonroe Bpems BBOAUN
yyeHblx B 3abnyxxaeHue. HecMoTps Ha To, YTO CTaauu
Pa3BUTUS NUYUHOK ODHapyxun buyep yxe 8 1893
roay, No Hayany 4acto ocobsm oaHoro BUA3 HAa pas-
HbIX 3TaNaX )XU3HeHHOro UUKNa AaBanu pa3Hble BUAO-
Bble Ha3BaHUS. Takod cnyyad npouowen U B ICTOHUU:
paHee CYUTaBWUECS ABYMS Pa3HbIMU BUAAMU TPUNO-
Butbl Proetus bucculatus u Stenoblepharum zalesskyi
Ha CaMOM Aaene SBNSIOTCA 0COBSIMU 0AHOrO BUAA Ha
Pa3HbIX CT3AUAX PA3BUTUS.

CpeaHss BeNUYUHA B3pocnblx 0cobel pa3HbIX TAKCOHOB
TpunobuTtoB Morna BapbUPOBaThb OT pa3mepa bynasou-
Hod ronosku (Hanpumep, Shumardiidae) ao Heckonb-
KUX 1eCATKOB CaHTUMeTpoB (Hanpumep, Isotelinae). Ca-
Mbl0 60NbWOU U3 U3BECTHLIX COXPAHUBLWIUXCS UENUKOM
Tpunobutos Isotelus rex, 0BHapy>eHHbIO KaHaACKUMU
yyeHbIMU B 1998 roay, umen B ANUHY 72 CaHTUMeTpa.

Hepeako HaxoaaT TpunobutoB, NNOTHO CBEpPHYBWUX-
s Knybkom. C4uTaeTcq, YTo Tak OHU 33aWUWANuUchL oT
XUWHUKOB, Hanpumep OT aHOManokapuaos, OXOTUB-
WUXCcs Ha Tpunobutos B kKembpuu.

KESTUMINE

Trilobiidid kestusid oma elu jooksul korduvalt. Elut-
stkli alguses toimus kestumine sagedamini, tdiskas-
vanuks saades aga jdrjest harvemini. Tanu sellele
protsessile on trilobiitide fossiilsed kestad suhteliselt
arvukalt settekivimites sadilinud ning seetdttu suu-
reparane uurimismaterjal teadlastele. Esmakordselt
kirjeldas trilobiidi kestumist 1840. aastal James de
Carle Sowerby. Ta tegi oma jareldused sellise elut-
stkli isearasuse kohta trilobiidi Trimerocephaluse
nditel, kelle peakilp oli selgelt kere- ja sabaosa kiil-
jest eraldunud ning imberp6oératud asendis. Niud-
seks on kirjeldatud juba terve rida erinevaid trilobii-
tide kestumisviise.

Enamiku liikide puhul on taheldatud, et kestumise
protsess algas peakilbil asuvate killgmiste osade ehk
nn poskede kohalt, kus avanesid nn pdseémblused.
Nditeks Pseudogygites ankurdas kestumise ajaks
oma peakilbi selle kiljes olevate pikkade pdseo-
gadega pinnasesse kinni. Seejarel murdus peakilp
posedmbluse kohalt lahti ning varske, poolpehme
kestaga trilobiit ronis tekkinud avausest vdlja, jattes
posed koos kadnise ehk duubluriga ja kéhtmise plaa-
di ehk hipostoomiga endast maha.

Need trilobiidid, nditeks Pliomerops linnarssoni, kel-
lel polnud tugevaid pdseogasid, millega ennast kes-
tumise ajaks pinnase kiilge ankurdada, nihutasid en-
nast esmalt tugevalt ettepoole, nii et hoopis pdsed
servapidi mudasse kinni jdid ning peakilp seet6ttu
samuti posedmbluste kohalt rebenes. Jatkuval ette-
poole liikumisel poérdus poskede osa tagurpidi ning
trilobiit sai vana kesta vahelt valja ronida.

Osa trilobiite, kelle posedmblused elujooksul ei ava-
nenud, pugesid kestumise ajal vdlja pea ja kere va-
hele tekkinud avausest.

Hoopis erinevat kestimisviisi on kirjeldatud silmadeta
trilobiitide puhul, kuna ka nendel puudusid peakilbil
posedmblused. Toendoliselt keerasid need trilobii-
did, naiteks Plasiaspis, end selili ja tagurdasid mutta,
nii et pinnasesse jdid kinni hoopis sabaogad. Seejarel
edasi sipeldes ja nihkudes murdus saba kere kiiljest
lahti ja trilobiit vabanes oma vanast kestast keha ta-
gaosas tekkinud avause kaudu. Sellise kestumisviisi
tunnuseid on kirjeldatud ka Eestist leitud Cybellela
grewingki ja Rootsist pdrit Evropeitese kivististel.
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Plasiaspis bohemica kestumine kirjeldatuna Jana Bruthansova
poolt 2003. aastal.

Moulting of Plasiaspis bohemica as described by Jana Bruthan-
sova in 2003.

NuHbka Plasiaspis bohemica onucaHHas B 2003 roay bpyTaHcosoU
N0 YeWCKUM MaTepuanam.
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Kanada Ordoviitsiumi asaphiidi Pseudo-
gygites kestumine vastavalt Rolf Lud-
vigseni kirjeldusele aastast 1979.

Moulting of Pseudogygites, an Ordovi-
cian asaphid from Canada, according to
the description of Rolf Ludvigsen, 1979.

NuHbka acaduasl Pseudogygites u3 Ka-
HaaCkoro opaoBUKA NO onucaHuio MNioa-
BUrceHa 1979 roaa.

Hintzeia kestumise jdljed kivimis.
Moulting examples of Hintzeia.

Mpu3Haku nuHbku Hintzeia B ckane.

MOULTING

Trilobites moulted repeatedly over their lifetime.
Moulting occurred more frequently in the early stag-
es of their life cycle and less and less frequently as
the animal matured. Thanks to this process, fossil
shells of trilobites have preserved in relatively high
numbers in sedimentary rocks and therefore provide
an excellent research material for scientists. The
moulting of a trilobite was first described in 1840 by
James de Carle Sowerby. His discovery was made on
a specimen of the trilobite Trimerocephalus, whose
head shield was clearly separated from the thorax
and tail sections and was in an inverted position. A
number of different modes of moulting of trilobites
have been described by now.

In most species, moulting has been observed to have
started at the lateral lobes of the head shield or the
so-called cheeks, where ,cheek sutures” would open.
Pseudogyagites, for instance, anchored its head shield
to the substratum with its long cheek spines for the
duration of moulting. The head shield would then
break open at the cheek suture and the trilobite with
a new semisoft shell would crawl out of the new-
ly formed opening, leaving behind the cheeks along
with the doublure and the ventral plate or hypostome.

Trilobites who had no strong cheek spines to attach
themselves to the substratum for moulting, such as
Pliomerops linnarssoni, would first shift themselves
strongly forward so that the cheeks themselves
would stick in the substratum, causing the head
shield to tear open at the cheek sutures. As the tri-
lobite continued to move forward, the cheek section
would invert so that the trilobite could crawl out of
the old shell.

Some trilobites whose cheek sutures did not open dur-
ing their lifetime would moult by crawling out of an
opening that emerged between the head and thorax.

A quite different mode of moulting has been de-
scribed for eyeless trilobites. As they also lacked
cheek sutures on their head shields, these trilobites,
such as Plasiaspis, would probably turn themselves
on their backs and reverse into the mud so that the
tail spines would stick in the mud instead. Then,
as the trilobite kept fidgeting and shifting forward,
the tail would break off the thorax and the trilobite
would squeeze itself out of the old shell through an
opening at the rear of its body. Features of this mode
of moulting have been described also for Cybelle-
la grewingki found from Estonia and for Evropeites
from Sweden.

NNHbKA

TpunobuTbl Npoxoaunu 3a (BOKO XXU3Hb HECKONbKO
NUHeK. B Hayane >U3HEHHOro UUKNa NUHLKU Npo-
UCXoAuNU Yaule, N0 Mepe B3pPOCNeHUs 0cobu OHU
CTAHOBUNUCL BCe pexke. bnaroaaps 3ToMy npoueccy
OKameHenble NaHuupu Tpunobutos 8 usobunuu coxpa-
HUNUCb B 0CAA0YHBIX TOPHBIX NOPOAAX U NpeaCTaBNsioT
3ameyaTenbHbIl Matepuan aAng uccnenosaHud. Bnep-
Bble NUHbKY TpunobuTos onucan 8 1840 roay Cay3pbu,
KOTOpPBIU Npuwen K 3aKnoyeHuto 06 3100 ocobeHHoCTU
XKU3HEHHOro UuKna TpunobutoB Ha npumepe ocobu
Trimerocephaluse, y koTopoU ronoBHoU wuT Bbin Yert-
KO OTAeneH oT TynoBUWA U XBOCTA U Haxoauncs B ne-
peBepHYTOM NONOXeHUU. Ha AaHHBLIU MOMEHT OnuCaH
yXe uenbld psa pasHbIX TUNOB NUHLKU TPUNOBUTOB.

BbiN0 3ameyeHo, yTo y BoNbWUHCTBA BUAOB NpoUeCC
NUHLKU Ha4yuHancs ¢ BOKoBbIX Nonacted ronoBHOMO
WUTA, T.H. WeK, C PAaCKPLITUS T.H. WeYHbIX WBoB. Ha-
npumep, Pseudogygites Ha BpeMs NUHbKU 33aKOpuBan
33 NOBEPXHOCTb CBOU rONOBHOU WUT C NOMOULbIO pac-
NONOXEHHbIX N0 ero BOKam WeYHbIX OCTPOKOHeYud.
Mocne 3Toro ronoBHOU WUT PAcKanbiBanca no WeyHbIM
WBaM, U TPUNOBUT O CBEXUM NONYMSrKUM NaHUUPEM
BbINON33N Yepe3 0TBepCTUe HApY>y, 0CTaBNAS WeKu
BMecTe € 33BopoToM, unu aybniopou, u bprowHod nna-
CTUHOU, UNU FrUNOCTOMOU, No3aau cebs.

Te TpunobuTHI, Y KOTOPLIX HEe DblNO Kpenkux WeyHbIX
OCTPOKOHEYUU ANS 3359KOPeBaHUS Ha NOBePXHOCTU HA
Bpems NUHbKU, Hanpumep Pliomerops linnarssoni,
CHayana C ycunuem Tonkanu cebs Bnepea Tak, yTo-
Bbl Boka wek 3akpenunuch B une, Npu 3TOM roNOBHOU
WUT NoNancsg no weyHoiM Weam. Mpu npoaon>KeHuu
ABUXEHUS BnepeAa WeKu BbIBOPAYUBANUCL Haszaa, u
TPUNOBUT MOr BLINON3TU U3 CBOETO CTAPOro NAHUUPS.

Yactb TpUI’IOﬁUTOB, Y KOTOpbIX WeYHble WwBbl 3a XXU3Hb
He pacKkpbliBanucb, BO BpeM4 NUHbKU Bblneé3anu u3 0b-
pa30BaBwWerocs 0TBepCTud mexay ronosod U Tynosu-
wem.

Y 6e3rnasbix TpunobuTtos onucaHbl COBCeM apyrue cno-
coBbl NUHBKU, TaK KaK y HUX OTCYTCTBOBANU WeYHble
wsbl. Buaumo, Takue Tpunobutel, Hanpumep Plasiaspis,
NepeBopayUBaNUCL HAa CNUHY U 3apblBanuch B Un 33A-
Held YacTblo Tena TaK, YTobbl 3aKpenuTLCs Ha NoBepX-
HOCTU C NOMOUWIbIO XBOCTOBLIX WUNOB. Mpu AanbHelwem
KPYYEHUU U BEpYeHUU XBOCT OTBANUBANCS OT TyNOBU-
w3, U Tpunobut BbICBODOXAANCH U3 CBOErO CTApOro
NAHUUPS Yepe3 oTBepcTue, 0bpazosasBweecs C3aau.
MPU3HAKU TaKoro cnocoba NUHLKU ONUCAHbLI B YACTHO-
CTu no okameHenoctam Cybellela grewingki, Hauaew-
HbIM B ICTOHUU, a Takxe Evropeitese u3 Waeuuu.
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ELUKESKKOND JA TOIDULAUD

Trilobiitide erinevaid kehalisi tunnuseid omavahel
kombineerides on leitud, et mdoned neist liikusid
mooda merepohja nagu kiskjad, teised olid aeglaselt
mudas ukerdavad raipes66jad voi hoopis pohjamu-
dast toidu vdljafiltreerijad. Veemassis erinevatel si-
gavustel ringi ujuvad trilobiidid toitusid wpriski toe-
ndoliselt hoopis planktonist. Moni liik vdis elutsukli
jooksul oma eelistatud elupaika ning ka toitumis-
harjumusi muuta. Naiteks vdis kujuneda vees vabalt
héljuvatest vastsetest elu jooksul hoopis merepéhjal
usinasti ringi liikuv taiskasvanud isend. Uhe néitena
seosest kehaliste isedrasuste ning toiduhankimise
viisi vahel voib tuua musklijalgede leiud kerelilidel.
Tugevate musklijdlgede olemasolu viitab aktiivsele
likumisele, kehaosade omavahelised proportsioo-
nid aga ujumisvdimele voi selle puudumisele. Uju-
misvoime omakorda kirjeldab trilobiidi ujuva saagi
plidmise voimekust. Samuti on pea- ja pdseosade
kuju jargi voimalik teha jareldusi loomakese toidu-
hankimise viiside kohta.

Kiskja tunnuseks peetakse massiivseid jalgu, millel olid kere
keskjoonel hammasjad servad. Viimased toimisid toidupeenes-
tajana.

Allikas: Fortey ja Owens

Predators are thought to have been characterised by massive
legs with tooth-like edges at the centreline of the thorax. The
leg-"teeth” operated as food slicers.

Pictures: Fortey and Owens

MPU3H3aKaMU XUWHUKA CYUTAOTCS MACCUBHBIE HOrU € 333yOpeHHbI-
MU KPasiMu €O CTOPOHbI, 0bpauwleHHoU K ueHTpy TynoBuwla. Mocnea-
HUe Cny>unu Ans u3menbyeHus nuwu. VCTONHUK u30BpaXkeHus:
@®opted u Oy3HC
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Trilobiidid olid vdga head kohanejad ning asustasid
koikvoimalikke elukeskkondi valguskillastest ranni-
kuddrsetest madalikest kuni pimedate merestgavi-
keni. Nad olid kehakujult vdga varieeruvad. Huvitav
on aga todemus, et ka sama sugukonna esindajad
voisid olla oma kehakujult Gsna erinevad. Teisalt,
erinevate sugukondade esindajad voisid omavahel
valiskuju poolest vagagi sarnaneda. Selline kehaku-
ju varieeruvus voi sarnanemine tulenes trilobiitide
markimisvddrsest omadusest kohastuda eluks eri-
nevates elukeskkondades. Naiteks trilobiitidel, kes
elasid mere sigavamas ja pimedas osas, olid silmad
tihti vaikesemad (taandarenenud) ning kere laiem
kui nende valguskullastes rannikuvetes elavatel su-
guvendadel.
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Osakestesddja tunnuseks peetakse muuhulgas hiipostoomi suh-
teliselt nérka kinnitust skeleti kilge: see ei kinnitunud tavapa-
raselt duubluri kiilge, vaid oli hoopis lihaste abil kinnitunud dor-
saalse kesta kilge.

Allikas: Fortey ja Owens

Particle feeders were characterised by e.g. a relatively weak at-
tachment of the hypostome to the skeleton: it was not attached
to the doublure as normally, but to the dorsal shell by means of
muscles.

Pictures: Fortey and Owens

Mpu3Hakamu NUTAHUS YacTuuamu (Hanpumep, N3Aanbio UNU Ya-
CTUUaMU BOAOPOCNel) CYUTAEeTCsl, HANpUMep, OTHOCUTENbHO He-
NpoyHoe KpenneHue runoctombl (BPIOWHOU NNACTUHLI) HA CKe-
nete: OHa Kpenunacb He Ha aybniope (3aBopoTe), a NUWL Ha
CNUHHOM WuTe C NOMOWbIO MblWU.

VicTouHuk u3obpaxkeHus ®opted u Oy3HC
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Filtertoidulise peamine isedrasus oli suuremahulise peakilbié'a
selle tugevate servade olemasolu. Filtertoiduliste trilobiitide
silmad olid suhteliselt vaikesed v&i puudusid taiesti. Mdnda
lesophycuse liiki on interpreteeritud filtreerijate elutegevuse
dljena.
{t\lﬂikas: Fortey ja Owens

The main specific feature of filter feeders was the presence of a
spacious head shield and its strong edges. The eyes of filter-fee-
ding trilobites were relatively small or completely absent. Some
species of Rusophycus have been interpreted as traces of acti-
vity of filter feeders.

Pictures: Fortey and Owens

FnasHoU oTAUYUTeNbHOU yYepToU unbTpatopoB ObING Hanuyue
KPYNHOro roN0BHOMO WUTA € Kpenkumu Kpasimu. Fna3a Tpunobu-
T0B-(UNLTPATOPOB ObINU CPABHUTENBHO MANEHLKUMU unu Boobule
OTCYTCTBOBANU. Hekotopble «BuAbl» CnenoB nokos Rusophycus
CYUTAIOT CNeaamu XXU3HeaesTenbHOCTU uNbTPATOPOB.

McTouHuk u3obpaxkeHust Gopted u Oy3HC

Planktontoidulistel vees ujuvatel trilobiitidel olid tohutu suured
silmad, mis paiknesid ringiratast timber pea. Nende hypostoom
oli lai ja kinnitus kéhtmise kilbipoole esiserva kilge.

Allikas: Fortey ja Owens

Free-swimming plankton feeding trilobites had huge eyes loca-
ted in a circle around the head. Their hypostome was broad and
attached to the anterior edge of the ventral side of the shield.
Pictures: Fortey and Owens

Y NNaBalouwlux B Tonule BoAbl TPUNODUTOB, NUTAIOWUXCS NNAHKTO-
HOM, Bbinu OrpoMHble rNasa, pacnonoxeHHsle no obeum cTopo-
HaM ronosbl. 3TU XKUBOTHbIE NUTANUCb B OCHOBHOM OpraHu3mamu,
Apeddyowumu B ToNwe BOAbI, T.e. MNIHKTOHOM. VX runoctoma
(bprowHas nnactuHa) Bbina WupoKol U Kpenunach K nepeaHemy
Kpato HptowHOU YacTu NaHuups.

VicTouHuK u3obpaxeHus: ®opTel u Oy3HC
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HABITATS AND DIET

By combining the various body features of trilobites,
it has been found that some of them moved across
the sea bottom as predators, while others were ei-
ther scavengers clambering slowly in the mud, or fil-
ter feeders filtering their food from the bottom mud.
Trilobites swimming around in the water column at
different depths probably fed on plankton. Some
species may have changed their preferred habitat
and feeding habits during their life cycle. For exam-
ple, free-floating larvae may have turned into active-
ly bottom-crawling adults. Connections between the
body traits and ways of foraging can be illustrated by
the example of muscle traces on thoracic segments.
The presence of muscles suggests active movement,
while the proportions between body parts refer to
the lack or existence of swimming ability. Swimming
ability, in turn, determines the trilobite’s success in
catching prey. Also the shape of the head and cheek
sections enable researchers to draw conclusions on
the animals” ways of foraging.

Trilobites were excellent adapters and inhabited a
large variety of living environments, from well-lit
coastal shallows to dark ocean deeps. Their body
shape varied greatly between species. Interesting-
ly, representatives of the same family could some-
times be quite different in their body shape, while
representatives of different families, on the other
hand, could be very similar in their outer shape. Such
variability or similarity of body shapes was due to
trilobites’” remarkable capability to adapt to life in
different living environments. For instance, trilobites
living in the deepest and darkest parts of the sea
often had smaller (degenerated) eyes and a broader
thorax than their kin living in well-lit coastal waters.
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CPEAA OBUTAHUA N TUTAHUE

Mpu CpaBHEHUU NPU3HAKOB CTPOEHUS! Tena PasHbIX
TpunobuToB bbINO 0BHAPYKEHO, YTO HEKOTOPbIE U3 HUX
ABUranuCb NO AHY MOPSA KaK XUWIHUKU, apyrue bbinu
Naaanbwukamu, KOTOpble HecnewHo KOBbIpSNUCh B
une, a HekoTopble U BoOBCe OT(UNLTPOBLIBANU cebe
nuuly, Nnpokayusas Yyepe3 cebs npuaoHHbLIO un. Tpuno-
BuTbl, Nnagaswue Ha pa3Hol rnybuHe B Tonwle BoAbI
€ bonbwol aoned BEPOATHOCTU NUTANUCL NNAHKTOHOM.
HekoTopble BUAbI MOrNU MeHSATb CBOU NpeanoyTeHus
B cpeae 0DUTAHUS U NUTAHUU Ha NPOTSXKEHUU CBOEero
XKU3HEHHOro uukna. Hanpumep, u3 ¢soboaHonnasato-
wed B8 Tonwle BoAbl NUYUHKU MOrNa BbIPACTU aKTUBHO
noN3alowas No MOPCKOMY AHY B3poCnas 0cobb. B ka-
ye(TBe Npumepa CBA3U 0cobeHHoCcTel CTpoeHuUs Tena
U cnocoba aobblYU NUWU MOXHO MPUBECTU Hanuyue
MYCKYNUCTBIX HOT H3 CermeHTax Tynosuwa. Hanuyue
CUNBHBIX MYCKYNUCTBIX HOM NOApa3ymeBaeT akTuBHOe
ABUXKeHUe, a 0THOCUTeNnbHble NPonopuuu Yacted Tena
MOryT roBOPUTHL 0 CNOCODHOCTU NNABaTb UNU ee OTCYT-
cTBuUU. CNOCOBHOCTL NNABaTh B CBOK OYepeab roBOPUT
0 TOM, YTO TpUNobuT NOBUN NNasyyyio A0bbIYY. Kpome
T0ro, No opme ronoBbl U WeK MOXHO CyauTb 0 Cnoco-
Bax, KoTopbIMU >XXUBOTHOe A0bbLIBano cebe nuwy.

Tpunobutbl 0TNUYaNUCL OYeHb Xopowed CNOCcobHO-
CTbiO K 34aNTaUUU U 3aHUMANU BCe BO3MOXHbIe cpeabl
0buTaHUN, HaYUHas ¢ BoraTbiX CBETOM NPUBPEXHBIX
oTMeneld U KOHYas TEMHbIMU MOPCKUMU rnybuHamu.
(TpoeHue Tena y 3TUX >KUBOTHLIX 0YeHb B3APbUPOB3-
no. ViHTepeceH ToT (baKT, UTO A3Xe y npeacTasutened
OAHOTO0 CeMel(TBa CTPOEHUe Tena Morno A0BONBHO
CUNbHO 0TNUYaTbes. C ApyroU CTOPOHbI, NpeacTasu-
Tenu pasHbiX cemelcT8 mornu BbiTb BHEWHe 0YeHb
NOXOXUMU APYr H3 Apyra. Takoe BapbUPOBaHUe UNU
CXOXeCTb B CTPOeHUU Tena 0bycnoBneHbl 3ameyatens-
HOU cnocobHoCTbIo TpunobuTtos nNpucnocabnusatbes K
XKU3HU B Pa3HbIX ycnosusix. Hanpumep, y Tpunobutos,
KoTopble Xunu B Bonee rnyBoKUX U TEMHBIX YaACTSIX
MOPS$, rNa3a YaCTo 0KA3bIBANUCL MeHbwe (peayuupo-
Banucb), a Teno wupe, Yyem y npeacrasutened Toro
Xe (emel(TBa, >XUBYWUX B NpubpexHbix boratbix
(BETOM BOAAX.

NAGEMINE

Kuigi trilobiidid ei olnud kodige esimesed silmadega
loomad, kujunes neil ometigi Ghtedena esimeste
seas terves loomariigis vdlja kdrgeltarenenud ja kee-
rukas nagemissisteem. Isegi kdige varajasematel
Kambriumiaegsetel trilobiitidel olid keerulised liit-
silmad. See viitab asjaolule, et tdendoliselt olid sil-
mad juba eelnevalt olemas monedel varajastel luli-
jalgsetel ja ka teistel loomadel. Nagemise (silmade)
arenemine sedavord keerukaks raagib kogu elustiku
mitmekesistumisest sellel perioodil. Hea nagemine
aitas ellu jaada toidu otsimisel ja enesekaitsmisel
ning viis edasi koigi eluvormide arengut. Arvatakse,
et just nagemise kujunemisel on oluline roll liigirik-
kuse hippelisel kasvul nn Kambriumi Plahvatuse pe-
rioodil.

Trilobiitide silmad olid vaga erineva suuruse ja ku-
juga, millest voib teha teatavaid jareldusi erinevate
trilobiidiliikide elustiili erinevustest. Naiteks kooni-
lise kujuga, bifokaalsed liitsilmad andsid osale lii-
kidest nagu Phacops suurepdrase nagemisulatuse.
Monedel vabalt ujuvatel trilobiitidel, nagu nditeks
Opipeuterella, aga hdlmasid tohutu suured silmad
suurema osa kogu peakilbist, voimaldades neile
panoraamndgemise. Nendel liikidel, kes elasid pea-
miselt pohjamudas, nditeks Neoasaphus, kasvasid
silmad varretaoliste moodustiste abil peakilbist kor-
gemaks. See oli vajalik, et loomake saaks end vaja-
dusel pinnasesse peita, samal ajal kui silmad imbru-
se takseerimiseks mudast vdlja jdid.

Monedel trilobiidigruppidel, naiteks Cryptolithus,
ei olnud silmi. Need olid evolutsiooni kdigus taan-
darenenud, kuna tdendoliselt kaotasid nende silmad
teatud keskkonnatingimustes (nt stigaval pimedas
merepohjas) aja jooksul oma funktsioni.
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Neoasaphus'el asetsesid silmad
peast eemal.
Allikas: trilobites.info

Neoasaphus's eyes were located
away from the head.
Source: trilobites.info

rnasa poaa Neoasaphus Buinu
pacnonoXxeHol Ha HEKOTOPOM
PaCCTOSHUU OT FONoBbl.
McTouHUK u306paxkeHus:
trilobites.info

Opipeuterelld'| olid kuni 1500st
vdikesest laatsest koosnevad
suured liitsilmad.

Allikas: trilobites.info

Opipeuterella had large com-
pound eyes consisting of up to
1500 small lenses.

Source: trilobites.info

Y poaa Opipeuterella Bonbwue
thaceToYHble rnasza cocTosnu u3
MHOXecTBa (00 1500) ManeHb-
KUX NUH3.

MCTOYHUK u30bpakeHus:
trilobites.info

Phacops'il olid keskmiselt 700st
|datsest koosnevad bifokaal-
sed silmad.

Allikas: trilobites.info

Phacops had bifocal eyes con-
sisting of an average of 700
lenses.

Source: trilobites.info

Y poaa Phacops budokanbHble
rnasa cocroanu B CpeaHeM U3
700 nuH3.

McToyHUK u3obpakeHus:
trilobites.info

Cryptolithus oli silmadeta tanu
nagemise taandarengule.
Allikas: trilobites.info

Cryptolithus had no eyes due to
the degeneration of its vision.
Source: trilobites.info

Cryptolithus bbin nuweH rnas
N0 NPUYUHE peayKuuU 3peHus.
McTOYHUK u306paxkeHus:
trilobites.info
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VISION

Although trilobites were not the first animals with
eyes, they were still among the first ones in the en-
tire animal kingdom who developed a sophisticated
and complex vision system. Even the earliest Cam-
brian trilobites had complex compound eyes. This
refers to the fact that eyes had already previously
been developed in some early arthropods and also
other animals. Such sophistication of vision (eyes)
may explain the diversification of all life during this
period. Good vision enabled the animals to survive
when foraging and defending themselves and fos-
tered the evolution of all life forms. The develop-
ment of vision is believed to have played a signifi-
cant role in the soaring increase of species diversity
during the so-called Cambrian Explosion period.

The eyes of trilobites varied greatly in their size and
shape, which allows to make conclusions about the
differences of life styles between different trilobite
species. For example, conical-shaped bifocal com-
pound eyes gave some species, e.g. Phacops, an
excellent range of vision. In some free-swimming
trilobites, such as Opipeuterella, huge eyes would
occupy most of the entire head shield, providing
panoramic vision. In species living mainly in bottom
sediments, such as Neoasaphus, the eyes protruded
above the head shield. This was necessary for the
animal to hide in the mud if need be, leaving the
eyes out of the mud to scan the surroundings.

Some trilobite groups, e.g. Cryptolithus, had no eyes.
These had degenerated in the course of their evolu-
tion because the eyes lost their functionality in cer-
tain environmental conditions (such as deep down
on the dark sea bottom) over time.
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3PEHUE

Xots Tpunobutbl U He BbiNu NepBbLIMU XXUBOTHBIMU, Y
KOTOPbIX NOSIBUNUCHL MNa3a, Y HUX OAHUMU U3 NepBbiX
BO BCEM >XXUBOTHOM MUpe CNoXunacb BbICOKOPA3BUTaS
U CNOXHASA 3puTenbHas cuctema. [laxke y CamblX paH-
HuX TpunobuToB Kembpulckoro nepuoaga yxe bbinu
CnoXKHble aceToyHble rnasa. To roBOPUT O TOM, YTO,
BEPOSATHO, rN333a MOSIBUNUCH Y HEKOTOPbIX APEeBHUX
YNEHUCTOHOTUX U MpOYUX >KUBOTHLIX ewe paHbuwe.
Pa3BuTue CTONb CNOXHOrO 3peHus (rnas) rosoput o
pocte pa3Hoobpasus Bced buoTbl B 3TOT Nepuoa. Xo-
powee 3peHuUe NOMOrano OCTaTbCs B XXUBLIX NpU No-
UCKaX NUWU U C3aMo33wuTe, a Takxke cnocobcrsoBano
aanbHelweMy pa3BUTUKD Bcex (OPM XKU3HU. CYuTa-
eTCsl, YT0 UMeHHO (OpMUpOBAHUE 3peHus Cbirpano
3H3aUUTENbHYI0 PoNb B CKaYKO0Dpa3HOM yBenuyeHuu
BUAOBOr0 pa3Ho0bpa3us Bo Bpems T.H. kembpulckoro
B3pbIBa.

na3a TpunobuToB CUNLHO BApPLUPOBANU NO BENUYUHE
u (opMe, N0 HUM MOXKHO B U3BECTHOU Mepe CyauTb 0
pa3nuyusx 8 0bpase Xu3Hu BUAOB TpunobuTtos. Tak,
(aceTouHble rnasa KoHuyeckol Gopmbl obecneyusa-
NU NPeKPacHbIU 0630p HEKOTOPLIM BUAAM, HANpPUMep,
Phacops. Y HekoTopblx (B060AHONNABAIOWUX TPUNO-
buTos, Hanpumep, y Opipeuterella, orpoMHble rnasa
3aHUManu 60nbWyI0 YacTb NNOWAAU rONOBHOMO WUTA,
obecneyusas UM NaHopamHoe 3peHue. Y Tex BUAOB,
koTopble 0buTanu rnasHLIM 06pa3om B NPUAOHHOM
une, Hanpumep, y Neoasaphus, rnasa noaHUManucb
HaA ronoBHLIM WUTOM C NoMoulblo cTebenbkos. Takoe
0bpa3oBaHuUe CywlectBoBano Ana Toro, Ytobbl XKUBOT-
HOe MOrno nNpu HeobxoaUMOCTU 3apbiThCs B UN, B TO
BpeMs KaK rnasa 0CTaBanucb CHApYy>u ANS OUEHKU
CuTyauuu.

HekoTopble rpynnbi Tpunobutos, Hanpumep, Cryptolithus,
Boinu coBepweHHO nuweHbl rNas. Mx rnasa peayuu-
POBANUCHL B Npouecce 3BONIOUUL, TAaK KK, 04eBUAHO,
notepsnu cgoe yHKUUOHANbHOe 3HaueHue B U3BeCT-
HbIX YCNoBUSIX cpeabl 0buTaHus (Hanpumep, B TeMHO-
Te MOPCKUX rnybuH).

SAILIVUS JA KIVISTISED

Trilobiitidest on fossiilidena sailinud enamasti nende
mineraalne valiskest. Vaid vdga spetsiifilistes tingi-
mustes ning haruharva voivad ka pehmed kehaosad
loomakesest sdilida. Seetdttu teame me trilobiitide
vdlisehitusest marksa rohkem kui nende sisemiste
organite isedrasustest. Enamasti on ka valiskesta ki-
vistised pdrast mattumist sekundaarselt muutunud
ja tihti Gmberkristalliseerunud, nditeks fosfatisee-
runud, dolomiidistunud voi rénistunud. Samuti voib
kest olla aja jooksul settekivist valja lahustunud ja
selle asemel on kivimis tihimik, mis monikord voib
olla taitunud osaliselt vai taielikult uute mineraali-
kristallidega. Viimast nimetatakse kavernoosseks
jaljendiks.

Kuigi trilobiitidest on sdilinud rohkesti fossiilset ma-
terjali, on leiud enamasti vaid osake loomast, kuna
kivististe ndol on enamasti tegemist kestumise kai-
gus maha jaetud valiskesta fragmentidega. Vaid har-
va voib leida terveid kivistunud loomi.

Lisaks trilobiitide ja nende kestade kivististele on
aegajalt leitud fossiilidena ka nende elutegevuse
jalgi. Trilobiitidega seostatakse peamiselt kolme tiu-
pi jaljefossiile: Rusophycus, Cruziana ja Diplichnites.
Rusophycus ehk puhkamise jalg, on tekkinud trilobii-
di kaevumisel enesekaitse, jahtimise voi puhkamise
eesmarqil. Cruziana, nn s6omisjalg, 1abib setendit
ja tekkis toendoliselt trilobiidi liigutustest soomisel
setendit 1abi segades ja filtreerides. Diplichnites ar-
vatakse olevat sedimendi pinnale tekkinud trilobiidi
kondimise tulemusel.

Eestis on trilobiitide elutegevuse jalgi leitud Savirannast ja Rock
al Mare Vabadhumuuseumi rannast.

In Estonia, trace fossils of the life activity of trilobites have been
found on the coast at Saviranna and at the Rocca al Mare Open
Air Museum.

B JcTOHUU cneabl Xu3HeaesTenbHOCTU TpunobutoB boinu obHa-
py>eHbl B CaBUPaHHa U Ha Bepery my3esl noa OTKpPbITbIM Hebom
Pokka-anb-Mape.
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Kivi katki lites jaab tavaliselt trilobiidi kest Ghe poole kilge, ja
vastaspoolele jaab selle jaljend ehk valatis.
Foto: geokogud.info

When breaking a rock into halves, the shell of a trilobite will
usually remain on one half and the imprint, or cast, will remain
on the counterpart.

Photo: geokogud.info

Mpu packone dparmeHTa ropHod Nopoabl NAHUUPL Tpunobuta
0DbIYHO OCT3EeTCsl Ha 0AHOU ero CTOPOHE, Ha NPOTUBONONOXHOU
CTOPOHE 0CTAeTCs ero cneq, Unu cnenok.

¢orto: geokogud.info
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PRESERVATION AND FOSSILS

Trilobites have been preserved in the fossil record
mostly in the form of their mineral exoskeletons.
Only in very specific conditions and in extremely
rare cases can also their soft bodyparts be preserved.
Therefore, we know much more of the external anat-
omy of trilobites than we do of the specific features
of their internal organs. In most cases, also the exo-
skeletons have undergone secondary changes after
getting buried and have often recrystallized - e.g.
phosphatized, dolomitized or silicified. Also, the shell
may have dissolved out of the sedimentary rock over
time and replaced with a cavity, which may have
been partly or fully infilled with the crystals of some
other mineral. The latter is known as cavernous im-
print.

Although abundant fossil material of trilobites has
been preserved, the finds mostly represent just
a small part of the creature, usually fragments of
the outer shell - or exoskeleton - left behind in the
course of moulting. Only rarely can complete fossil-
ized animals be found.

In addition to the fossils of trilobite shells and bod-
ies, fossilized traces of the vital activity of trilobites
have been found occasionally. Three main types of
trace fossils are associated with trilobites: Rusoph-
ycus, Cruziana and Diplichnites. Rusophycus, or the
resting trace, has formed by trilobites excavating
into sediments for self-defence, foraging or resting.
Cruziana, or the feeding trace, passes through the
sediment and is likely to have formed by the move-
ments of a trilobite while feeding - shuffling and fil-
tering the sediment. Diplichnites is believed to have
formed as a result of a trilobite walking across the
sediment surface.

COXPAHHOCTb N OKAMEHENDIE
OCTATKWU

Yauwle BCex APYrux OkameHenblx 0CTaTKOB Tpunobutos
COXPAHSINCA UX BHEWHUU MUHepanbHbIU ckeneT. Msr-
Kue TKaHU XKUBOTHbIX COXPAHSIOTCA KpalHe peako, 310
BO3MOXKHO NUWb B OYeHb Cneuuduyeckux yCnosBusix.
Mo 3T00 NpUYUHe Mbl 3HaeM O BHeWwHem CTpoeHue
Tpunobutos ropasao bonbwe, yem 06 ocobeHHOCTAX
UX BHYTPEHHEero CTpoeHUs. BONbWUHCTBO OKameHe-
NblX OCTATKOB BHEWHero NaHUups npeTepnesanu
BTOPUYHble U3MeHeHUs npu ¢occunu3auuy, Yacto
OHU NoaBepranucb NepekpucTannu3auuu: Hanpumep,
docdatuzauuu, 3ameweHUI0 A0NOMUTOM UNU Kpem-
He3eMOM. /IHOraa NaHuupL CO BpeMeHem BbIMbIBANCs
U3 0C3A0YHOU NOpOAbl, B 3TOM CNyyYae Ha ero mecre
8 nopoae nubo 3usoT NycToThl, NUBO 3TU NYCTOTHI Ya-
CTUYHO UNU NONHOCTBIO OK33bIBAKOTCH 3aN0NHEHHbIMU
KPUCTanNamu HOBbIX MUHEPANoB. locneaHue CTpyKTy-
Pbl HA3bIB3KOT KABEPHO3HLIMU OTNEYaTKaMU.

XoT9 0T TpuNobUTOB 0CTANOCh MHOMO hOCCUNLHOIO Ma-
Tepuana, HaxoaKu yYaule BCero NpeactasnAlT cobou
NuWb PParmeHTbl KUBOTHOTO, NOCKONbKY OKaMeHeno-
CTU TpUNoBUTOB SBNSIOTCA B OCHOBHOM (hparMeHTamu
3K30cKeneTa (BHeWHero naHuups), copoweHHbIMU B
npouecce NuHbKU. Uenble okameHensie ocobu nona-
A3I0TCA 04eHb peaKo.

Kpome okameHenblx OCTaTKOB TpUNOBUTOB U UX NaH-
uupeld BpemMs OT BPeMeHU HaxoasT u ¢occunu3o-
BaHHble Cneabl XU3HeAeATeNbHOCTU 3TUX JKUBOTHbIX.
Yawe Bcero ¢ Tpunobutamu CBA3bLIB3OT TPU TUNA OKa-
MeHenblX Cneaos >XKU3HeaesTenbHOCTU: Rusophycus;
Cruziana u Diplichnites. Rusophycus, unu cnea nokos,
BO3HUKaN, Koraa TpunobuT 3apbiBanca B un B uensx
33WUTbl, OXOTbl UNU oTAbIXa. Mpoxoaswas no uny
Cruziana, T.H. nuwesoU Cned, BO3HUKANA, BepPOSATHO,
Bnarogaps ABUXeHusM, koTopble Tpunobut cosep-
Wwan Npu NOrNOWeHUU NUWU, nepemewusas u Gunb-
Tpys un. MNonaratot, uto Diplichnites - 310 pe3ynbTar
nepeasuxxeHus Tpunobuta no uny.




VANIMAD TRILOBIIDILEIUD

Vanim teaduskirjanduses publitseeritud trilobiidi-
kujutis ilmus 1698. aastal Inglismaal ajakirjas “The
Philosophical Transactions of the Royal Society”, kus
tuntud naturalist Edward Lhwyd kirjeldas ,mingi
lameda kala skeletti” leidu Walesist, Llandeilo piir-
konnast. Artikli juurde oli lisatud graveering looma-
kesest, keda me tanapdeval tunneme trilobiidina
Ogygiocarella debuchii (Brongniart).

Tosise trilobiidiuurimise alguseks loetakse 1749. aas-
tat, kui Charles Lyttleton leidis Inglismaalt, Dudley
kandist, trilobiidi Calymene bluemenbach'i. Aastal
1750. kirjutas Lyttleton oma ,kivistunud putuka”
leiust Londoni Kuninglikule Uhingule, kuid 1754.
aastal vaitis Manuel Mendez da Costa, et tegemist
on hoopis koorikloomade hdimkonda kuuluva orga-
nismiga. Ta soovitas Dudley leiu nimetada Umber
Pediculus marinus major trilobos'eks (ee kolmest
kehapoolest koosnev suur meritdi). Mé6dus pea 50
aastat, enne kui Saksa loodusteadlane Johann Walch
pakkus selle isedraliku tundmatu kivistunud organis-
mi nimetuseks tdnapdevalgi kasutuses oleva termini
trilobite. Nimetus on tuletatud loomakese isearali-
kust kolmeosalisest kehaehitust (Id tri - kolm, lobos
- 053).
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Edward Lhwydi “lamekala”, mida tanapaeval tuntakse trilobiidi-
na Ogygiocarella debuchii (Brongniart).

Edward Lhwyd's flat fish”, today known as trilobite Ogygioca-
rella debuchii (Brongniart).

«Mnockas pbiba» daBapaa MnyGaa, KOTopas B HacTosAWee Bpems
u3BecTHa Kak Tpunobut Ogygiocarella debuchii (Brongniart).

Charles Lyttletoni ,kivistunud putukas” Calymene bluemenbach,
425 Imiljoni aasta vanusest Siluri lubjakividest Dudleyst, Indlis-
maalt.

Charles Lyttleton’s ,petrified insect” Calymene bluemenbachi,
found from 425 million year old Silurian limestones at Dudley,
England.

«OKameHeBUlee Hacekomoe» Yapnb3a fluttentoHa Calymene
bluemenbach u3 cunypulickux u3BecTHAKOB B [laanu, AHrnus,
BO3PACTOM 425 MUNNUOHOB NeT.

PRESERVATION AND FOSSILS

The oldest scientifically published image of a trilo-
bite was published inin 1698 in England, in the mag-
azine “The Philosophical Transactions of the Royal
Society”, in which the renowned naturalist Edward
Lhwyd described the find of ,the skeleton of some
flat fish” from the Llandeilo region of Wales. The arti-
cle was illustrated with an engraving of the creature
that we know today as trilobite Ogygiocarella debu-
chii (Brongniart).

The beginning of trilobite research dates back to
1749, when Charles Lyttleton found trilobite Caly-
mene bluemenbachi from the Dudley area in Eng-
land. In 1750, Lyttleton wrote about his discovery
of a ,petrified insect” to the Royal Society of Lon-
don. In 1754, Manuel Mendez de la Costa proclaimed
that the find was not an insect but belonged to the
crustacean phylum instead. He proposed to call the
Dudley specimens Pediculus marinus major trilobos
(large trilobed marine louse). It was not until nearly
50 years later that German naturalist Johann Walch
suggested that the peculiar unknown fossilized or-
ganism be termed |, trilobite”. The name is derived
from the unique three-lobed anatomy of the crea-
ture (lat. tri - three and lobos - lobe).

NEPBbLIE HAXOAKW TPUNOBUTOB

Mepsoe u300paxkeHue Tpunobuta B HayyHoU nuTe-
patype bbino onybnukosaHo B 1698 roay B AHrnuu
8 >ypHane «The Philosophical Transactions of the
Royal Society», rae u3BecTHbIO HATypanuctT JaABapA
Nnyaa onucan obHapy>KeHHyio B paloHe fnaHaelno,
Y3nbC, HAXoAKy KaK «CKeneT HeKoU NNockol pbibbi».
(TaTbio UNNIOCTPUPOBANA rPABIOPa, HA KoTopoU Bbino
u30bpaxkeHo XUBOTHOE, KOTOpOe B HacTosiulee Bpe-
M$ U3BeCTHO Kak Tpunobut Ogygiocarella debuchii
(Brongniart).

Hayanom u3syyeHus TpunobutoB cyutalT 1749 rog,
koraa Yapnb3 MluttentoH 0bHapy>kun B patioHe faanu,
Axrnus, Tpunobuta Calymene bluemenbach. B 1750
roay MNuTTenToH A0NOXUN O CBoed Haxoake «oKame-
HeBWero Hacekomoro» fOHAOHCKOMY KOpONeBCKOMY
obwectsy, oaHako B 1754 rogy MaHysnb MeHaec aa
Kocta 3as18Un, 4T0 HalAEeHHbLIO OPraHuU3mM OTHOCUTCH K
noatuny pakoobpasHbix. OH npeanoxun nepeume-
HOBaTb HalgeHHoe B [laHNU XXUBOTHoe B Pediculus
marinus major trilobos (1.e. bonbwas TpexaonbHas
MOpCKas BOWb). Ewe yepe3 50 neT Hemeukul ecTe-
CTBOUCNBITaTEND VIOXaHH Banbx Npeanoxun Has3biBaTb
3T0T 0C0beHHbIl Heu3BeCTHbID OKaMeHeBWUU Opra-
HU3M TepMUHOM «trilobite», KOTOpbIUO UCNONBL3YIOT U
no cell AeHb. ITO UMS NPOUCXOAUT OT XapaKTepHOro
TPEXYaCTHOro CTPOeHUs Tena XUBOTHOTO (Ha NaTbiHU
tri-tpu, a lobos-aong).
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KUULSAID EESTI TRILOBIIDIUURIJAID

FAMOUS ESTONIAN TRILOBITE

ESEARCHERS

N3BECTHbIE NCCNEAOBATENU TPUNOBUATOB 3CTOHUA

Karl Eduard von Eichwald
(1795-1876)

Baltisaksa geoloog ja arst. 1825. aastal
ilmus tema sulest uurimus, milles kirjelda-
takse pohjalikult Eestist kogutud trilobii-
te. Tegi esimese katse votta kokku kogu
Venemaal seni kogutud paleontoloogili-
ne materjal 1854. aastal ilmunud teoses
“ManeoHTonorus Poccuu”.

Karl Eduard von Eichwald
(1795—1876)

Baltic German geologist and physician. In
1825, he published a research paper with
a detailed description of trilobites collect-
ed from Estonia. He made the first at-
tempt to assemble all the existing palae-
ontological material collected in Russia in
his work ,Maneontonorua Poccuu”, which
was published in 1854.

Kapn 3ayapa ¢oH dixsanba,
gKar Eduard von Eichwald)
1795-1876)

feonor u Bpay U3 banTuldckux Hemues.
B 1825 u3 noa ero nepa BbIWNO uccne-
00BaHUe, B KOTOPOM NoApoBHO onucaHbl
TpUNobUTHI, HAalAEeHHble B ICTOHUU. B ony-
BnukoBaHHoM B 1854 roay Tpyae «[Mane-
OHTONOruUs Pocuu» npeanpuHsan NONbITKY
0bbeauHuTb  BeCb  ManeoHTonoruyeckuu
matepuan, cobpaHHbLIU K 3TOMY MOMEHTY Ha
Tepputopuu Poccuu.
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JOHANNES NIESZKOWSKI

KESSINGER LEGACY REPRINTS

Johannes Nieszkowski
(1833-1866)

Poola pdritolu paleontoloog ja meditsii-
nidoktor. Avaldas 1857. aastal esimese
monograafilise uurimuse Balti kuberman-
gude trilobiitidest, milles kirjeldas siinse-
telt aladelt 38 wut trilobiidiliiki, sh ka 15
teadusele tundmatut liiki.

Johannes Nieszkowski

(1833-1866)

Palaeontologist and Doctor of Medicine
of Polish origin. Published the first mon-
ographic research on trilobites of the Bal-
tic Governorates in 1857, describing in it
38 new trilobite species from these ter-
ritories, including 15 species unknown to
science.

MOXGHHEC HewkoBckul
?ohannes Nieszkowski)
1833-1866)

llaneoHTONOr U AOKTOP MEAUUUHbI NONLCKO-
ro npoucxoxaeHusi. Onybnukosan B8 1857
rogy nepsoe MoHorpaduyeckoe uccnepo-
BaHUe Tpunobutos banTudckoU rybepHuU,
B KOTOpPOM onucan 38 HOBbIX BUAOB, 0BU-
T3BWUX HA 3TUX 3eMNsX, Cpeau Kotopbix 15
paHee Heu3BeCTHbIX HayKe BUAOB.

Carl Friedrich Schmidt

(1832-1908)

Baltisaksa pdritolu Venemaa Keisririigi
akadeemik, geoloog, paleontoloog, stra-
tigraaf ja botaanik. Aastatel 1881-1907
publitseeris 6-koitelise monograafia Bal-
timaade Ordoviitsiumi ja Siluri trilobiitide
kohta. Lisaks kirjeldas 9 uut trilobiitide pe-
rekonda ja vahemalt 110 uut liiki, sh ka
Eesti vanimaid Kambriumi trilobiite.

Carl Friedrich Schmidt

(1832-1908)

Russian Empire’s academician, geologist,
palaeontologist, stratigrapher and bota-
nist of Baltic German origin. In 1881-1907,
he published a 6-volume monograph on
Ordovician and Silurian trilobites of the
Baltic countries. In addition, he described
9 new trilobite genera and at least 110
new species, including the oldest Cambri-
an age trilobites of Estonia.

KaPﬂ (DPU,CIPUX Wmuar
éCar Friedrich Schmidt)
1832-1908)

AkageMuk Poccuuckol uMnepuu, reonar,
ManeoHTONOr, CTPATurpad u DOTAHUK Npo-
ucxoxaeHuem U3 BanTulckux Hemues. B
1881-1907 rr. onybnukoBan 6-TOMHYI0 MO-
Horpaduio 0 banTudckux TpunobuTax opao-
BUKCKOrO U Cunypuickoro nepuoaos. Kpome
37T0ro onucan 9 HoBbIX poaos TpunobuTos u
no MeHbwel mepe 110 HOBbLIX BUAOB, B TOM
yucne U CaMbIX APeBHUX U3 HAUAEHHBIX HA
TeppUTOpUU ICTOHUU TPUNobuToB Kembpul-
CKOro nepuoaa.

Wladimir von Lamansky
(1874-1943)

Vene pdritolu geoloog ja teadlane. Uuris
trilobiitide fatsiaalsete koosluste levikuli-
si isedrasusi. 1905. aastal ilmus uurimus
Ordoviitsiumi esimese poole trilobiitide
tsonaalsest levikust Eesti aladel. Tema
poolt eraldatud ja tanaseni kehtivad tsoo-
nid olid hiljem aluseks (alam) lademete
eristamisele.

Wladimir von Lamansky
(1874-1943)

Geologist and researcher of Russian origin.
Studied the distribution patterns of facial
communities of trilobites. In 1905, pub-
lished a research paper on the zonal dis-
tribution of trilobites of the first half of the
Ordovician in the territory of Estonia. The
zones distinguished by him are still valid
and later provided a basis for distinguish-
ing (sub)stages.

Bnaaumup ¢oH MamaHcKkul
éwladimir von Lamanski)
1874-1943)

[eonor u yyeHbll PycCKOro npoucxoxae-
Hus. Mccneposan ocobeHHocTu auuans-
HOrO COCTaBa TPUNOBUTOB B 3aBUCUMOCTU OT
UX pacnpoctpaHeHus. B 1905 roay 6bino
onybnNuUKOBaHO ero uccneaoBaHue 30HaNb-
HOr0 pacnpocTpaHeHust Tpunobutos nep-
BOU MONOBUHbLI OPAOBUKA Ha Tepputopuu
JCTOHUU. BblaeneHHble UM 30Hbl, KOTopble
AKTYanbHbl U N0 cel AeHb, No3xe buinu no-
NOXeHbl B 0CHOBY pa3rpaHu4yeHus reonoru-
YeCKux ropu3oHTOB.

Armin Aleksander Opik
(1898-1983)

Tartu Ulikooli geoloogia ja paleontoloo-
gia professor. Tuntuim Eesti trilobiidiuuri-
ja, kes on enim trilobiidiliike kirjeldanud
teadlane maailmas. Eesti kivimeist kirjel-
das 25 uut liiki, 5 perekonda ja 2 (alam)
sugukonda. Lisaks kuulub talle ligi 50%
(295 liiki) koigi teadaolevate Austraalia
trilobiidiliikide kirjeldamise au.

Armin Aleksander Opik

(1898-1983)

Professor of geolo?y and palaeontology
at the University of Tartu. Estonia’s best-
known trilobite researcher, who has de-
scribed more trilobite species than any
other researcher in the world. From Esto-
nian rocks, he described 25 new species,
5 new genera and 2 new (sub)families.
In addition, he is credited for describing
nearly 50% of all known Australian trilo-
bite species (295 species).

ApPMUH AneKcaHaep 3nuK
§Armin Aleksander Opik)
1898-1983)

Mpodeccop reonoruu U NaneoHTonoruu Tap-
TYCKOro yHusepcuTtera. Cambll U3BeCTHbIU
U3 3CTOHCKUX uccnenosatened TpunobuTos,
onucaBwul bonbwe BuAOB TPUNOBUTOB,
yem kakoU-nubo Apyrol yyeHblU B Mupe.
Ha OCHOBAHUU 3CTOHCKUX OKameHenocTeu
OH onucan 25 HOBbIX BUAOB, 5 poaoB U 2
(noa)cemelcTBa. Kpome 3T0ro, emy aocta-
Nacb YecTb onucatb okno 50% (295 Buaos)
BCex U3BeCTHbIX TpunobuTos ABCTpanuu.

Paul von Siegfried
(1905-1995)

Harju-Madisel siindinud baltisaksa trilobii-
diuurija, kellelt on ilmunud uurimus”Uber
das Pandersche Organ bei den Asaphiden
des Ostbaltischen Ordoviciums.” Eesti
Loodusmuuseumis asub tema trilobiitide
kogu koos originaalidega.

Paul von Siegfried
(1905-1995)

Baltic German trilobite researcher born
at Harju-Madise. Published the research
“Uber das Pandersche Organ bei den Asa-
phiden des Ostbaltischen Ordoviciums”
(1936). His triobite collection, including
the original specimens, is located in the
Estonian Museum of Natural History.

Maynb ¢oH 3urdpua
gPau von Sigfried)
1905-1995)

Wceneposatens Tpunobutos u3 Hantulckux
Hemues, poXAeHHbll B  Xapblo-Maauce.
OH onybnukosan uccnegosaHue ,Uber das
Pandersche Organ bei den Asaphiden des
Ostbaltischen Ordoviciums”. OpuruHansl
ero Konnekuuu TpunobutoB HaxoasTcs B
JCTOHCKOM My3ee Npupoabl.
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Reet Mannil
(1931-2005)

Tootas Teaduste Akadeemia Geoloogia
Instituudis Tallinnas, uurides Silurimerede
trilobiite ja nende esinemist Balti Paleo-
basseini erinevates osades, naidates, kui-
das erinevale siigavusele vastavas kivimis
esinesid kehakujult erinevad trilobiidid.

Reet Mannil
(1931—2005)

Worked at the Institute of Geology of the
Estonian Academy of Sciences in Tallinn,
studying trilobites of Silurian seas and
their occurrence in different parts of the
Baltic Palaeobasin, showing that rocks
corresponding to different depths contain
trilobites of different body plans.

Pe3T MiHHUNDb
éReet Mannil)
1931-2005)

Pabotana B MHCTUTYTe reonoruu Akagemuu
Hayk B TannuHHe, u3yyas Tpunobutos cu-
NypulcCKux moped U UX BCTpeyaemoCTb B
Pa3HbIX YacTax bantudckoro naneobaccel-
Ha, A0KA3bIBad, YTO B NOPOAAX, OTHOCAWUX-
€1 K pa3HbIM rnybuHam, BCTpeYanuch Tpu-
nobutbl ¢ paznuyHol dopmou Tena.
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Valdar Jaanusson
(1923-1999)

Lahkus sﬁjapg"_)?enikuna Rootsi ja tootas
Stockholmi ~ Ulikooli Loodusmuuseumis.
Seal siivenes ta Asaphidae ja Illaenidae
trilobiidisugukondade siistemaatikale ja
levikule, mis oli alguseks Eesti ja Rootsi
Ordoviitsiumi kivimite réobistamisele.

Valdar Jaanusson
(1923-1999)

Left Estonia for Sweden as a war refugee
and worked at the Swedish Museum of
Natural History in Stockholm. He focused
on the taxonomy and distribution of tri-
lobite families Asaphidae and Illaenidae,
laying the foundation for correlating Ordo-
vician rocks of Estonia and Sweden.

Banbaap 9aHyccoH

Valdar Jaanusson)
1923-1999)

bexan Bo Bpemsa Bropou MupoBoU BouHbI
8 Wseuuto U 3aTem pabotan B My3ee npu-
poabl CTOKronbMCKOro yHusepcutera. Tam
OH yrnybuncs B cuCTeMaTuky U pacnpocTpa-
HeHue cemelcTs Tpunobutos Asaphidae
u lllaenidae, u4to nocnyxuno 0cHOBOU
ANs BbISIBNEHUS KOPpensiuul  3CTOHCKUX
U WBeaCKUX rOpHbLIX NOpoA OpAOBUKCKOrO
nepuoaa.

Harry Mutvei
(s. 1925)

Lahkus sdjapdgenikuna Rootsi ja tootab
siiani Stockholmi Ulikooli Loodusmuuseu-
mis. Trilobiitide osas kaitis teda peamiselt
nende kesta ehitus. Ta toestas, et trilobii-
did ei kasutanud oma uue kesta moodus-
tamisel vana kesta materjali, nagu enamik
teisi lilijalgseid, ja see vois olla trilobiitide
véljasuremise pohjuseks.

Harry Mutvei
(b. 1925)

Left Estonia for Sweden as a war refugee
and works at the Swedish Museum of Nat-
ural History in Stockholm. In his trilobite
research, he has mainly focused on their
shell microstructure. He proved that, un-
like most other arthropods, trilobites did
not use the material of their old shells in
forming new ones, which may have been
the reason behind their extinction.

Xappu MyTtBel
Harry Mutvei
&JQQ

be>xan 8o Bpems Bropol Muposou BouHb! B
Waeeuuto U No HacTosulee Bpems paboraet
B My3ee npupoabl CTOKronbMcKoro yHusep-
cuteta. B Tpunobutax ero BHUMaHue npu-
BNekaeT rnasHoiIM 0Dpa3om CTpoeHue ux
naHuups. OH AoKasan, yto Tpunobutbl He
uCnoNb30Banu Matepuan CTaporo NaHUUps
ANS NOCTPOEHUS HOBOro, Kak 3T0 Aenaer
BONLWUHCTBO APYruUX YNEeHUCTOHOrUX, YTO
MOrN0 NOCNYXUTb NPUYUHOU BLIMUPAHUSA
Tpunobutos.

Helje Parnaste
(s. 1961)

on parit Parnumaalt Haddemeestelt, 6pe-
tanud Tartu Tamme Gimnaasiumi ja Tartu
Ulikooli. 2004. aastal kaitses filosoofiadok-
tori kraadi paleontoloogia alal uurimusega
Ordoviitsiumi trilobiitidest. Tema peamine
huvi on trilobiitide kasvamise ja arenemi-
se kaigus toimuvate tunnuste muutumise
ja nende keskkonnavaheliste seoste vdlja
selgitamine. Hetkel tootab ta Tallinna Teh-
nikaulikooli Geoloogia instituudis.

Helg'e Parnaste
(b. 1961)

Helje Parnaste is originally from Haade-
meeste Parnu County. She attended the
Tamme Gymnasium of Tartu and then
Tartu University. In 2004 she completed a
PhD deﬁree in palaeontology through her
research on the Ordovician trilobites. Her
main interest covers the interaction be-
tween the morphological features of trilo-
bites in their various environments during
their growth and development (ontogeny
and phylogeny). She works in the Insti-
tute of Geology at the Tallinn University
of Technology.

Xenbe nﬂpHaCTe
éHtee Parnaste)

p. 1961)

pogom U3 MapHy (Xs3aemescte), 3aKOH-
yuna rumHasui Tamme B Tapty u Tapty-
CKUU YHuBepcuTet. B 2004 roay 3awutuna
dunocodckyto AOKTOPCKYD cTeneHb B 06-
NacTu N3aneoHToNOruy, uccneays Tpunobu-
T0B OpAOBUKCKOr0 nepuoaa. Ee oCHOBHbIM
UHTepecoM $BNAeTcs UCcnenoBaHUs, U3-
MeHseMblX B npouecce pocta U pas3sutus
(oHTOreHesa u dunoreHe3a) U (BA3U C
OKpY>Kawouled cpeaold, NPU3HAKOB Yy TpU-
nobUTOB. B A3HHBIU MOMEHT OHa pabortaer
B TannuHckom TexHUYeCKOM YHuUBepcutete
B8 [€0noruyeckom UHCTUTYyTe.
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