BSCC | f R dzR2 Yt y & A
DS2t 5 3dza aLISOAl



100% Calcium

ook Calcium
Plaglociase

Yy A
J

‘Z?
(&
(@

(en-N
m<< Cirm—? —
QDO T '

Uy D— @ Uy~
<& T o
<, —



AP (GPa)

sztisovit

coesit

600 1400 2200 T (°C)

1 al € + 0N YK S3e FtilAa

H® aA 4+ OKIFGs | 1

2000°G{ sAfy Rdzf @I YA f & Swabilakht T RIGRINA Sl §FB10al 1 1Sy Sac

V1T 160 1SLI ! Ry §1a @t y18Ref | K/ 666t ER & PLEGh R Kdzf & ab- I | N
19FND 111143462 YAteSy 3ASySGiAillA NISySGsS gl ykK

9f SYSTT S | oa5¢ Oaraiz2flribdfeendawalbn F3d 2 Syad
1! NNf YSyesS]y 2StftSYT A1 YA | 1!'TSGK LaYSNI 2t @
St! ¥F2NRdz K



UB. YSfaasaa
o v A
a

<,
(9]
0p)
P
fot
< W
-
L N

I 3él NB



4. AG -5 LISt RB H NG antasSaleShbgy- ! | @)l 0 Sd 2 SAF R REIfaAdal S
I f | Lidkleaéka ] ! T SIASE O | hdgymhjellemezegyf + O {.lal S®$ Mlaz2 (- FI R
KAt 5R0SaarBEGST 0 Sl 910 SAIBENBEO NI rhird yial a{ NA & @INR &SI {0
Milyen Yy SK ST & ]NTI§ || Ry 1 1ST1a S $ip S!ydiagramokK | & T y' 1 fmbkiol &2 |
YA ] NR &l $ IR EzeafINR 0 € nlyeh Yas R Zpy milyendiagramK | & T y' + dldhétjukd |
fel?

Hol fordulnakSfdl 3 & NP WA SI A Rajgz&0yB, NS B dzf (|HYSTBELIKaRT 3
K21 1 vaRdityenS NO/8gynem S NI S330 tnyedsdnyagdane S3 e &St Sy (i malyS&td N |
3S2f y3RB T S NI N /& SRS {0 dzy |



Na,0+K,0

16 11 T[T I I T[T T[T I T[T T[T I T T[TTTT[TTTTI[]
14 : fonolit :
12 | teii o .
L Ua;;& i
10 — fonds trachidacit —
[ foidit & RAgaLit rolit |
8 - [= + L -
. o X pazpios — ]
6 Hazanit tr;_a:'.'n:—m“J“/'t -
Dagalt .
I . dacit ]
4 A andezit ac .
izaltos
- bazalt neat .
2+ pikro- ]
bazalt
0 o by b e b b b b P ba v nan banaa |l

35 40 45

50

55 60
Sio,

65

70

75

minta/primitiv Kopeny Sun és McDonough, 1989

1000

100

10

IIIIIIIIIIIIIIIIIIIIIIII

T T TTIT

|
1 IJIIIIl| 1 lII!IIII L1 Liii

T 11T
;
3
D

TT TIIIITI

CsBRbBaTh UNb K LaCePb Pr Sr P Nd ZrSmEu Ti Dy %Y YbLu

5.a A SONEGi I f | QIBUE ¥ v 0 | medTS!§ BiybrhelemeketMutassabeezt@dzt 14 ¥ A S |
B) LISt Rt Bilyeyy 3S2 1 Sellft Sy dvad TS St SYk y ekSviSat Syl S a N i
b Agt ye Milyenl YK S 6 &ISPA Jotyanmatokrad ST S (viksSadztl ! 1 6 NyirgssalS &
1S1jeBedtt 1! 1 ST A2N2E T §2ictiSH G271 SR FE & 3MSHRien

AY T2 NYarOASANT N1 a SBN®KR NE Y a IS Hild @dusszalielzett { | T Sporios

St ySoSi sakSi K
Mi okozzaa & . t¢ 6 Ndenfutatott | Sbizaltosminta nyomelemt S F dzi 128 B & b § Ndy@ni K
( N Litlagrgmokon(B)Y A S/NEINNG & Adnbdk 6 & T @NIGFIT 81y & @elPN y 1



0 100 200 300 460 500 600 700 800 9001000

T(C)

co® LI¢ abSt Rt | &

SINGasS3ISWSE Ydzil aal 06S3 K23ely
Milyen metamorf¥ O At&tazaak, milyen B dzi | 1$LJ@)\é§fy§1 650K
YAf@Sy fSYST S 1U2yAlFA F2ftel YI (21 K2 Ii-napylTii A & !
nagyPkisFiG 2SfT! 1! 1TSGS1TSGK a2yR22y N} LISftRt GH a
ahfe@Sy yeNN aaStil! 262S1Gdzy21 2SSt SykKSiySi] YS
arAfe&Sy F¥SYS] RgadzZt at i St NBI 1 a!é (GNLdzaK2I
6f St KSteS1Si sSa tagtyez21t id0H
arAfeSy YSiOiFY2NF (1!'1SG6Sy {SNBayS ! &Yl NI RG}t yé&
f SKSG tS@2yyA | YSIAI NI!'RS&A tEtl LGl FflLety



Proportions of detrital constituents, %

TO® | 238y 2S¢t Y 1
al SYOaSYSNBGS i (ias
aAtesSy F2tel Yl (2] Y
AN RISt ONd e NOG2G G & H
2SttSyitoeltt Y &S | (18 (&SI G\
INflyolTGSGyS YS3 SHe Klazyts QSG!I!TSﬁu!tK

of | IKI2ZSe 'y o6SF2ftet azfet | GBENBIENRIKL GISE&Ra 9ASHE Tt
Milyen{ ! T SGdFyA S&a 3S2 °[$YsZHIcMaszto¥5ﬁSﬁ§lNﬁﬁfI- A BEAN
YSAKFGENRT AT NG K] 4T SYOASYSNBGS YA|ISyild o0S¥2f



kapcsolataY Sy y & hapymakS (i Niedal F ND 2§ 1 U @6 8 8 NMkod nevezifinom-
vagyR dzNIB I 1 NJ 290 ! f 52025y Ickiscsanlt 1 £SADS MilyBrit Hi &+ wilkoghite + al
fenti 1! 1 S0 MlyénilKa Y I NI R GyakoriaR{! 1 S0 |VESy2yish aYSTHISY! 06 |
Mondjon LJS f Rolyahokra,amik szabadszemmel t § K ) nielydk §sakt dzLIJS@rhefyek csak
YA 1 NP alatt] D) L5 LI ! Hogan$ | LIO & 2a4Sst R AGA fYih 3 irdeftek, hogy alakult a

1 SLI | R¥sSye2 AR laf Bi 13RINS WK

Mi az Sf 4! R& ZayStad 2 R {LU2IN2Ral Wila Kapesolata LIS NI S | 6,AAf tAf (dzaal
Ysal 1| @fyvenisRriegeti | £ ( KbBaiyySRll 1 dad S|y K A rBidEZzeleRbén?

v 4

u






Crater lake

S0,, HCI, CO,
i €0,y 5 3 CO,, HCI, §
il = 7 gg ™ Acidic fluid r?\/
o R e e S e SN
TS
099‘, N NG
%
.\Q// U Ve

Saline magmatic fluid
/" Liquid flow
ﬁl Vapour ascent

2N
st O

,k " Pirrhotin

K-csillam | Kalifsldpat

1km 50 [ (EesEh B a8

“_‘ > 4 6 8 10 pH
Mn® aAiféSy SNOGISESLI GNLWHza21 {SLI! RSaAaA Y2RSftf
F2f el YFaK2T 114! RyS|y fS33&l {Nrooly S&a YAfeaSy
Mondjon hazalJS f(kB
aAfeSy Al dekt {2 IINKVERAIBND GdzRyt KFGS12yely
INflyolTl! SNBRSUGA FfdzARdzY21FGK | ao. ¢ KAORNEIS!
2f RFGoly @Ffs altfftNGtat NstK aixdiefy YSBR! baAD
al AyldasSy S&a YASNIK
1T Afé&Sy SNOS] otyetrtalldr YAteaSy (11 NyesSiSivl
arfesSy FTSftal NYSyYy YSIFAdesSt KSiO!KA RNRIGERISAEARRP 0 A



2000

Depth (km)

4000

6000

2 4 6 8 10 12 14
Velocity (km/sec)

HO mSi WAl mFe mCa mNa HK EMg W Egyéb

d.t Lt ys Kz2z3ely &1 SNBI KSiNy
yI3e oSuA& 11lS|fISBLSLIII)/S)\uu$aSEIEb$2$1
Gso0o0AK21 KFralyttalr | a/é +0
| £t NBal S1{K ! a5¢ +toN¥ | ClI
I {NflyollT! FIfR | @dS1 1SYA
NRA 0 éend Jelleezde G + & @t yé O0a 2 LJ2 NI



b Volcanogenic massive
sulphide deposits

¢ Crustal growth

(emplacement ages
of juvenile crust)

60°

a lron formations
180° 140° 100°  60° 20° 20° 60° 100° 140° 180°
7 ) A} Al
5 s 2 » .
. S lv'
\
2,

Graat Onddafon Evert

40°

e Mass-independent
i fractionation
signature in sulphur  ©
(sedimentary sulphides) k 0°
o
[

J)S

e
w o LNOY\) » O
T e

A

20°

| f Atmospheric oxygen
(percentage of present 1 .
atmospheric levels) 40

@ archaikumkratonok
O proterozoikum

&
% | 5 e =8 =1
E_-- . a2+ -~ . termediate wate
3 Fe2+ Deep ocean \ - c
* 60° S »
T T T T :
35 3.0 25 20 15 1.0 . ~

Age (Gyr)

12. Hol vannak$S anilyen{ ! 1T S (1151 ©gftifS|3 A RirafioBoi?@ellemezzea koraiCl § B NH Sy
FSa2ft | M gBIBlogyanS anikor { S LJ ! it (NBHFR korai C | feBox @A a1 2 yNilyeA N.
S ND (i (BN 19dzismdra LINS | F Y 6 gHedekiterdi| Nt | y oS & YV SNEI y SNR | 2 5
HogyanS & A SOWLit (2t Sd RIENISBe S dazs OSt kemiymusaaz archaikumbanS a
proterozoikumbar? Mely 1 NI O 2 Yy &sihedakf S&4 mk az St SUS3I! Adyanai?
NI SfasiSo Nt | YN Al H S Ny A2 (61518 & S DRoRozGilia a1 STNIISA.



C)

a) Tl
['_:] e phudzem hh
Crust % l

Continental ;

e Y
Lithospheric L|thospherlc
mantle mantle

Asthenosphere

- Basalt and ryolite

L
= &
S L €7
— _ Crust Crust ettt
) (ﬁgrf | s
et
./-u$‘~/7»

4 \Lit\hosphéric" B - ' Lithospheric [
Y .mantle . mantle A1~ Moray Firth|
& Asthenosphere P | [ =g
L«-; & [ Sisr vy Prritan— ] 0‘“ |
[ alesnn s, |
' ) ~
¥ : |
| } \ o <
[ J T T N !
‘ < ot ‘
e Central North Sea |
e W ‘ ‘
‘\' \““"‘:‘.ﬂ/hk. ! ‘ o
{ ‘*\“\ 1 | ! { | ~—— %..L 2 "
L v e Q\,

13. Ismertessea] 2 y U A yNS\yFul F ShSERKpidTFs2 £ & N5 &1 @SG1 ST YSyesiaH
¢ SNRiSayt A G 2 &5laF Govmborzat ¥ S2f | RaSlal NG R dlkankmusra,S NO 1 S LI !
folyamatokra! a A S NINE | y 6 | meégSai 8zM] S aposztrift ¥+ | Amd X I& N& | |

Nt SRS OF 5kl BY®BQ P@ANBE TG83 Y 5 1 F HO K
Milyen R S F 2 N)teRératidlemekS &Nt SRS | SLIR RBESMt Sadzihrifird (b)?
Milyen csoportokalkalmasak 2 NEB Sd(H)iSaMaS/3 2 SifISNg1 & SlaSii Sy K

A FIfRGI NYGYBdmdondion LISt Rt NK&F (52 SRSENBHISRSY OS |
MindenNA& F i SRutHEBST &Y & Nlgdndem AR IS MalyskaNA Fi YSREY OB R & 1
37T SYKARNER 3 BB BRI ISSMEBnEIS B 8 bl (i =



c) Homérséklet ['C]
a) = Plate movement sealevel D) S AN 00 e AL A g

14. a) Hogyankeletkezikazs O S feyieg?Milyen 1 ! T SSILINFéIAMilyen magmatizmus(c), milyen
@ dzf TFi2 Wastajilyen S NO@yamatok, K I & 1 y 2 & H @ KnietsdnyagoR I LJOa 2 K8 R
Milyen metamorffolyamatoke S € f 26 10!1St y Kt 1GS13IE R} & ST S So Sy K

Milyen szerkezetelemeketli | &K ( & LH DK Oz ISYagav1SyNI f S Hd, Bo§ydns anilyen
Tl RNBW! HLﬁégﬂézekﬁEﬂ) MilyenA R! éjédnlegis OS lerffekekMilyeny' I 3 & at 3

4 e o A ~ ~

a a

12Y0AYH @8 6 2 NP ® Jerfekadotta t 2] ¢ Nﬂegg&akrabtzamllyenNt Sfédih“pt)l
aKt (at I—BIE’;‘[’“&(K)\ SINIIf + X Riz/® S leyidz darabokata F St & YN NS 3 ¥ S B2 B
1!'1TSdazNel 20K



« 501-1,300

1301 - 2,500 7
< 2501-5,000

+ 5001-16,000

15. Azs O ST Yyjéldgzetesdomborzatielemeitt + &)8 b NMik'ezek,milyen magasak™Hogyan
Samikor2 | G SHINBSENI A | ]BY RS T dorgkpet), ez minek az egyik legfontosabb
6AT 2y eHodysnleli&t A (2 B F 5 a@igetek] | NN K|KAS £ f & 9|yAZRELXKA 6 | f
bEfyiilyen@l adF IMBIOUKRSARBGSE SK

Jellemezza] | LIOa@dzs REY BRI 2 f ¥ I NB&xBniekt + P2 N B &t {i@r1 S4 4|
3521 SIYAZLAS(NGIeB T (N | yovarBak I Y | S 311 1SRS.2 yidaBd SEs
Hawaiil | T $ & & S NI K




a) Iﬁth Ameérican

Eurasian plate

v late
8 ‘-. o. ’:‘.‘ 4
pe e ""‘ .'.4’ e "o " \ \
< ‘\
3 P Juan de oA
. 7y N8 Fuca plate g .
. Y 1\, -
g '« ..’éa LY CMB
yoie €hina o7y, %
: s.p.(.)p.lat(‘ o RN Hawaiian B
e S Philipadne "y chain
3 e plate ¥y .
vl g{.‘ e Pacific plate Cocos_>
NS ” ) “"l late
AT S Wy £
Ly * ;
R 2 R :
o
€ aefD
. o>
« E. :
..
Australian-Indian ../V O L3
plate g g
A
. ‘/" N 2
= T PP L
» Shallow-focus * Intermediate-focus * Deep-focus
earthquake earthauake aarthAiiala

16.a) Fl f RNBFgABE | YISSINI BB G f | S5 §didmikusa S0 Saa 5d81 64
al St.ogsygeél bt ioiNESi@Emértessea] | LIO & l2riestékmnikafolyamatot!

A G SNJ ek S i 19 tf S 2sif ISR O Melgek ézek? Emeljeki a { Nf | y 6 &S 3 §
geometria,a Y Sf & (| S WWPINME aa3 N-8 & | NifiSSRS 1 1 $ W INBSNH LIO& 2
magmatimus & 1 SY LJ2 ¢ e 6 BD G & N Sl 25 Y LI2 v GNetft | oysoffans Y NG S
1 S0P ﬁ‘lzliil | Milyierknagy1 A G S NE SRSa ﬁéc)iz‘ﬂ@ﬂ N eg/kosY[F IYN@AS |

A N A

NB 1 2 v & (i NHE| YK AN SRS fizME2 NP A 8 1 6 !



C) Meridian 1000 km

vViluy

»~
Izland 60°N A N("' 4
Columbia OﬂhK

~ ¢ = Siberian
poDY
River , « Atlantic by
o
—_— A/CcAnp . Emeishan

,  CEthiopia- &

CAMP Yemen ¥
* eccan
* Ontong J
y 'y Equator CAMI_D * I ’ O e né e
"-: : : N WMadagascar 5
> 5 b 4 il
e v . Parana and Kalkarindji
) - N o 30°S = K 3 Dy
= o, : ' : 5 Etendeka ®Karoo
e | k) ) “\ " %
Mt. { U DI ém&m\a\\\‘,_ - - Kerguelen

17.1 b &2 Y1t ANGHAR T G S 3 G)EZeuK &dbo R dz|(9h b KID & Btizs R Y2 AN |
KI Gt iad o @ narésgefLIS t RAngnh(0git GYRGEEAG 65 ¢ H
Hogyan] I LJO& 2l S RA &riadyY | I YRINE O AvlKdhizmyisaPAdjamegazoknaka { 2 N3

~

melyek] Nf | ynbgy@tyt (i 2 TokodtakazIS @ K | 2 fs [OiSddlyghiatokbanS & G G S G &f S
St ! @A fMutssa bg lézeket a folyamatokat! Mely LIRek vezettek NA F G S & S BsSGiKt S
YSRSYyFG&GIly @ Nf + at K21 K

Ismere olyanLJS f Rielyhez@ A £ + Shietsanyaigtefef) S LI iRI &S RA 1 K



Moho

0 100 200 300 400 500 600 700 800 9001000 44

T(°C) 50

0 25 50 75 100 125 150 175 200 205 250 275 300 325

18. Ismertessea 1 2 f fF)elf B3 YA RIIRPHYISHPNIA G 113 DBIFIST rSNB BV (
11 LIO0&a2NB RS S LIKYDAUBNEB)SS 4B)t 6 NX | Ind8tasgabe annakmetamorf

1! 7T SHMiBeh & NO| SLUHLBEOSRZ K 2 RKMKKEA T + Y 2jdlzett 1! T S(B)BEredetileg

hol, hogyankeletkeztekerre Y' A 1 $t§ﬂa'aizl avYl NI t&rl@lmqk'é

Jellemezzez2 N2 3 Szgrkeyett St S LINBEY 3 & t & dangidhkeT S 2 f dzakeBZaik
Alkalmazzaezt a D-n bemutatott helyzetre'+ bl ank(ﬁ-llmlyenIemeztektonlkals 11 Y@o;t’a& SA
eme2 NP I QY | | ddolfFf 8 f ¢ HugyaseRA2INE B @40 S NN NBénszunK | G+ &t y
vanl A .8z 8 Y 2 a1 igamatdkidmgyanhatnakitt af A (0 2 avagys NBNE f R | LISy &



a) b)
10 Mt. Everest (8.85km) #

o

Land=29 %

Elevation (km)
S

L%
L

0- t—<‘_ ?‘

-4
B
£
a
&8 Ocearr71 % !\F f a

-1 Mariana Trench (11.04 km)

iIJ 16 zlo 30
% of Earth's Surface

0 100 200 300 400 500 600 700 800 9001000

T(°C)

19.a I 3 & MIdbribbrzatY I 3| ASift 235 afCl HaRikezeteS @z A 1 2 & 11 & tLIORAIZ f |
Milyen folyamatokvezetnekazS 3 & S W HO® Y { lerdehdgahNSD | artighlmast A G2 ail F
L f f dzayTSIKNLIIGESR b)@t N 8NEhhez] | LJO& 2 Y5 BR& F MIhbdgl mhilyen medence
21 fyS PNNR 3 /S|t ! G S Ndech8gyanhat a d | | FHNBW 2 S Rdgyaha KSIT e &S
SNk 1T s ARK Mdgyah SNNF 6 &1 N SBBANBE BV § Mil &zek, milyen

A s AN 7

I & @1t v & NbetaindX 5 D 5 BuiaSstbehogyanNB | 2 v 4 (i At T @Y St.1 SRS



Rodinia

[

20. Ismertessea WilsonciklusT 2 3 | .t Y H &d &W 2 R A ytAH VS &S A Bziderkontinens
ciklust, mutassonbe LIS f RNA F G S ActoBeBazidelse] Nt | /11 yad & §zf9 daNBRUIE R G |
F St S LINforfoafQyarBayokra Mit 2 S £ | aPitdSvbnal(c)t 6 NMiy tkkarafogalom$S @nilyen
1!'1T SOENIINY ST SGSoSYK

AWilsonciklusegyesszakaszaihomilyen(i N LJgza § N& | y & | BIyaSatiikdtiRt SNSBAN (0 K
aiAl 8PF 2 awibahéiklusaselfekSt | gAt + 3t (K



40
""" %00
10 - RCO,
[N
@)
Q
o
20 —
S
X ,
,I
10
o Preele.]o S[DIC [P TrIIJ
-600 -500 -400 -300 -200
Time (millions of years)
HmMd adzil aal 0S |
31 NDS| YSteée ailil
aiteSy KIFataal t2 g A
Ytfttaa F2tet Yl : st dal
I Lk S21 2A1 dzY nﬁulasmms)/Rélyd$|1N4/eesaltlsal SGSa Nf SRS
aAl2NE YASNI s&RvaééomtéK@zfgmms YIAIf 8 Sy 2S5t Sy
adzib ad2y LISTRtG I NNF X YA 2N S DHamhiatl AZgbd St € 0
St!1ESyeOazLRNLI S@g2f gOAsat yl ] Y)\-y[ orRd Kk s Sy
aAftesSy G20t 00A tSYSTGS1l2yAll 2121+ KNb)GdziaR?Y



+20

Sinkhol _
3) Strong 0) R o in 7 . \oes ﬁ;’j:gr‘;'jf,zpe”s
woatone | enarest i RS LS S, o,
+10 g e ' SELE G Stream appears from. /_/ Y
® i : & underground /(‘5‘4
6 4 Cave mouth = 50 " / i \\ .
1‘; B \ l ol %
2 0 7 Moderate — i )
g chemical e
g with ice wedging == ==
] = Tt e
g, ~10 - 3 ——— S
© & ‘ TG
$ AT |
-20 - < 5 — b -
&) oS (o Sea water ,
Ny 5@%@3\ ‘ ) River water
= V' < ! Dissolved species ppm % of total (average)
0 5(; 3 ‘100 150 200 Cr 18000 55.05 7.8
recipitation (cm /year) Nat 10770 30.61 6.3
S04 2715 7.68 11.2
Mg 1290 3.69 4.1
Ca® 412 1.16 15.0
K* 380 1.10 2.3
HCO; 140 0.41 58.4

22 Milyen (i Sy & &It NBEved &4 vt £ f folyjarhatokat, azok A Y (i Sy 1ak (B}na t (
bemutatottakon (i gi€? Mi a kapcsolata fizikaiS & 1 SYNUI X 1 & | Az 8 K R 5 Rdagy

1!' 7T S008NKINaR8z2 f RsTRI fal STI2St eS-AXEZ({ tRE MRyamatokmilyenK I G+ & &
vanazs OSt PR 1 SY M &ISKJIt I yAINGtiyBBEgmat, mi a § SNXY §21SS ! ¢ B A
1! 17 S06a6 egezzazN IS LI H RSB ye21 I GH

MilyenK I (i vagadz2 f Rs Ralalyll §adaafluiduin + NRPSI&@ S ASH(dgalA2 R2y at 32
hf RsRA @Z | HoyahataY Sail dfalyd NI RYS 3181 !1?RS & SNEB

MilyenY s Ra 1 S N#&Rmfelatniakialakultbarlangok] 2 NI G K



23. Milyen ¥ i $ye BT 01 Nmelgeh'-ﬁ aa al ¥eABIL wmynrﬁ'-FLElﬁ auIJ\j\LﬂdZaad;&ldr’?l ¥

| | & 2 yI faNsdicIBlyamatokatS @zokS NBERY SMiaGz dHa A f f PRIABAL Sy li ISy S
Mondjon jura A R! &1J$ f] Ribdmutdtdaa 1 SLI ' {TRSNEME YSYEB S N § B yoif &
St ! F2NiRveENsl RDt y e i

Af SNI R & RR $dgpahldsz] ! T Smiekessenneklegfontosablt f f 2 Y Afantigkeh ¢d-c)

(i gafdiageneziamelyf S LJ§yakbrole St SK/IG0 a8 ST ! NI ISESVNESS\WF 2 &z 4 2
I &Yl NI R d/teeR 1 + at 6K

A0 S0 SYSai2 NRGyal NIiheta szgrkesanyaggal?Milyent S LIS a &dkuwhaty (iMelyeka

V| @ Syedvdsanya® A | 3 Sy F1SALASERGRKEZIKS @i mutatjaazS NB GT211St3d K



24. MilyenT 01 S yé BF 64 Lﬁebézls ! oSt lal N& 1 ftengeli$ & R S 414 NNJ/Ae
zetekbe? ACO& A G &1 | 3 ehbgydn alkalmazkodtaka Nt | yioll NNt Y S yNMutds&bs |
Y SKILISE RENB AT G N H
Nevezzemeg az aljzati $ a@J\IT 01 YSSE310KSS R, &dla Srég ezekK 2 T T + J SN (f SNIESS
EzekbermmilyenS f S (i ¥zeriRegeteket! | ft1Sif KR Indvé&zyeimegl-1 Jellegzetessoportot!

a 2 yl taNid)-a$t € | laj@ategzoikumimezozoikumB &kainozoikumselfekSt | @A £ + It



25. Jellemezzea G Sy I SANSNI NI KK WYENES) 250 ¢ 0 &R € & AINNilgen (i &
St! fSyeOdkaimigakh Ab G NIBlad KYYSNEASS OS U SMieNE K2 { SYA
1t NY I LONRPEABMEIFEWI S HD MO!ISYSANE ST £ S S K

aAolltat t GOAf T SylanRian® € | Jmdbst (A la) S dhogyanT S 2 f & Rrlerdzdikum

a 2 NIMifye&n LIS £ + IsAapottasismer (0)29 1 S ndilyed 1 ! T Skél&Keznek?Mikor jelentek
mega ¥l f R BB S46kA LIS + AR| dzal briedssedzta Kt NE By & Sélylali
legnagyobbK I (i t vad [N | y1d3$ i 1 WX 1SS T 8§ B NB EReBrairpldgEkeT N 2 3

1 £ N YHogyantKblvashatjukealJSt + HA B &&ktall fENY I KI Gt 24K



Oxygen [ umol/kg]
0 — : ;
e 28 =l P e 300
1000 o i = -
: A N R . 250
. e e e
E b el e
£ 000 e 00
: P
Q o - k 3 :‘ A16
4000 —x _ i 150
Wi § s
5000 - H l 100
=]
6000 = S
40°8 20°8 EQ 20°N 40°N 60°N

C)

Northern & eastern

! Atlantic P Pacific Pacific
4
4
R o o0,
; e _

Greenland B Antarctica

26. Mik azoka termohalint NJ Y f(&)2H&nhanindulnakmiaK | 2 i M8 &J Kt  Riémezté ]
azs OSt gBNBSY | 2y OPF1GING 28 xisete(d S Brmhékbkait! A1 £ N3t SISR
vagy K £t Sralyen K I { tgyakorolhat a termohalin + NJ Y t & 5% WK RzNB G tmd |
jellemezhetteazs O St MIA Yréndszekeket?

Azt NI YEAyERSY 1 O&EH A N @ilgisa B NI e £ Skl okodhatazls © S hljigaton?
JellemezzezN &S LI | IR Sii0 1@ A 2 F+, 04 @8 g3a $ P Qvdkf [ A2 R 2Wart =
ilyenkor] S LJI {! IRl Spart21St Sy (! aS3ISK

Mit + 6 Nlalcptfo Nikos vonala?Mi 0 S T 2 f &hnékx{S& 18 aSEzPdhyan hat az aljzat
Nf SRS S\ IneKitkgttel annakR 2 Y 0 2 NJ Milien folMankatokhoZl | K Sinhg&slatok?



a)
The Europe That Was

Depth (meters) i Southern New England
SN0 0 <y SR 02 o gl R
New York 3’

i
Nt L e
P b

Continental Europe

ot
A Long Isfand D

- DENROERO00 “

27. Afenti (i SNJ S kibriendISEHA SY ST SN A& Milyen] | NI/ 881 £ &2k 1 (& 24
11 9SG pMely&d N1 NNT vy &1 INBNOBUSINS §i INS &8 Slib GEMValylerdFsSTE KD S G S f
alakul ki egyikvagy Yt & M| &Y | 3 & | Mia] hogy egy hosszabbpartszakaszi t OB &1 S )
YA Y RKilegyZefred S| | @S lisinétestehdgyanzajlanakezeka folyamatok, milyenS 3 & S 6
2S5t SYASIWETHT A 4 Y Shremtidoanitok - £ F | pedki dgyf 112 Y F 2 Nvha igena 2
melyeket?Hogyandt f (i &&euBziailkugengerszintazdz(i 2 10@ezerS @6 Sy K

Mikor volt az St Y @300 A f $ & & & yegmagasabba tengerszint S dmelyek voltak ennek
legfontosablokai?



Llavdina

Namacalathus

>x
(N ¢

™~ QuN N W

UpC > ™ R =

:—°"’C:\QJ<(\)\<‘
NN W— N —™ ;U<

<,

11 Ny&STSGA Sa
38 NYT Fdt N K
asS3S1 aretizaa
AdAYSNIGSoo f St
ft+ OKFGs 1! 1 84GS
fFGA 11 NNfYSye

Spjf teriozmku&ﬂaﬂférbzoﬂwﬁ%ifh}\l\u $y$SEIL$33ySS 1

Sp2f



e nber st 19004
900 - M'«';WE oy

Number of Families

1 € I.e ISIID C IPIF|
600 400 200 0
Geologic Time (108 yrs)

29. Jellemezze fanerozoikumitengeriSf | GRAMMA@SENT A (1t &(&)F MRSV SINFVRETIS 6.
1A KIStAISAIS Y 5 ST S @abloted I§ Oz & 4 NEEBRD ¢ | &Sdosrjaik(b-d) S &
01 NI S&IS& WNJ2 yIén@itedsed nezozoikumitengeri forradalom @t £ (1 2$ & & KK @d :
Nf SRS11SLI! RSaNk

£} 1 2T BKE f B K S ioka®!3 S &

AT | € RO NN & B A1 | Ykt | Sagbtinkdafenti S &

Sysyesik
AKITK I GAINIT S Biyen3 §2 1 6N SWB2 Y8t vi K



3180 (%0) 313C (%o)

Age Climatic Tectonic Biotic
(N:)a) 5 4 3 2 1 0 Events Events Events -1 0 1 2 3
Pl. 2 A LH SRR | — Large mammal extinctions |_» amf RN T
o} > i
- i Panama Ercal A_mc};ic;m'l;:;cmhax‘ls; il
il "\\-‘ Antarctic ice-sheet Seaway closes R e
J - Asu::]ll}'l:x\.zix’,;qons ] CA4 grasses expand
1 0 2 ALCTIS

| E Antarctic ice-sheet
Mid-Miocene | Columbia River

.
Miocene
T T

Qi g 5 gl filegy o

Y SYaa (23— I Climatic Optimum Volcanism
7 1TENYLI Y C;F% Horses diversify
20 — = Tibetan Plateau uplfit . .
m ﬁ = g accelerates seals & sea lions appear
44—+ —_—— _— !——%4— Mi-1 Glaciation Red Sea Rifting — Comal Extinction = —— — —_—
1z2L | ; ’ e Plate reorganization il
) %3 B=2 L’l\"'\gxl_r‘)i%‘o"“c & Andean uplift
12F — i c 3 1 3 E
— Sk Pisaada arge carnivores &
30 — _;_IJ_ <P (r:. I DN-(&)L;'J;SJSL other mammals diversify =
1CF < .'r__ s ot I Tasmania-Antarctic archaic mammals & 5
s — = Qi-1Glaciation Passage opens Ihnl“*“ll leaf "i“"lal% decnl'xm,,— o S
S2 ,5 Q $ 3' Small-ephemeral L WANR PP,
4 Kl Gt At Sa Ice-sheets appear =
B plate reorganization &
40 = I reduction in seatloor

spreading rates
Ungulates diversify,
primates decline

L
Focene
—rT

£ Partial or Ephemeral
B F:ull Scale and Permanent

Nl I VO v M TR e

7 by Archaic whales
50 4 | R _ .. E Eocen appear
i S20sy 1t NG >
N. Atlantic
—— — — — — = Late Paleocene it e Mammals disperse = —— —
= & s g Ve —_ B Spot
12 LJ £ Ss20 S Yy KS2 !vaﬁ«/)hﬂ.":]imh) IR;:l‘du;agfsi:i:::;T Benthic extinction -
15} K! YSNA S| Oagoa 4
60 -2} =
]
Stk o
-4 = - vl -
e — Meteor Impact — K-T Mass Extinctions o
1 F e { o £ g
- & e
PO T Ve 0 o ] [0 e 50 0 0 201 ) o o Yoo AL Lasa o by oa o loss oloas
70 I \ I I I I 1
0 < 8 12

Temperature (°C)”

30. Ismertessead 1 Sy 1 | AapRINES N8 £yS NY B2 3 &IS&iG & N&eimskre,ne feledje
ezek Y 32 at INBVARINGHT Sy 1| N 2NBSBIAKGE 2t | G gt q 6 20K 2
lemeztektonikafolyamatokkalMilyenS 3 @ SR RathaklemezY 2 T FtazSAIK | 2 | ( NI K
9f ! 00MESI]ARBAIT AINI A KaBORkumS IK I 2f | (0 96§ NP BYE kS § H Jokaid! 0
HogyanS & A SKNJi& T v fad2 FEEIA(HsS y AYIs2REHSRET S I A & Y S NWIyeS!KSY KNI R
csoportokonO S f Aelt$ B/ A S NI K

Milyen fontos @t (0 211 It A2 bSaz & B! 8Bt § O A kmiBdzdkunypanS dnik enneka

1 A O bkaiti 5



2 l s ' 2 AR ! j A7 a9
ST AN R LAl A R
£y { i \N\! Ml “W»M‘ RENIELRRR
e Y
SO . . 2(;:“””68 400 - 800 - Bé S . .
Pleistocene L : “Pliccene : :
: | §7 Ny A }\ ;\?\ (\’Lf\ N\ fk} Gsrégk r\\‘M«h‘W\J\\,)Gee s \/ Kowts ™ [V s _
< \E J/\ rh Uﬂ J, \ /\\ \UU\ f)fll ‘ \f \ﬁf o e U MG
o 44,[;\(\/?1‘/ L\]\ AW / ) Ff\J[ \/ ,,/ v/ V v Ulwit/g\l r{ a\ffc Tz |
Qld I I .I Gauss : -—" n Mammath :
2-61 air I ) Git7 et o s e Isn ST :Ts Tj /’T? T‘m TGS ras |
=8 G s | o L‘[\"%ﬂﬁﬁ«?\ o f\ J { AR [\I\ST‘H}‘\/ \ [‘( \/ \J Al N\/ﬂ‘
o A e TV ,\/ \f\f\ VN m \j\ L\\/\/ INATR BRI VAN
?fa-z :\/ \\/ l\ VGl@.{z\‘} :\./210522 L ! NL\J \J U o M’
Gilbarnt Dlm llllll . V\Iunij:jkOO era
Age (ka)

3L a A S BEAmiben Yt aa ySEI‘éSR RS & $ "tilBVE)\fnﬁnﬁlaﬂ 2Nl BRAAT I ]
Ismertesseaz t 0 NX ¥ i KYsiRal I‘Mﬁyia A‘ll]S | RY$Y 851 5al 2NNB £ +
alkalmasak? my YI 3t alylF 3y Sd2ail GrE aJI)\yEHNﬂ+KFI)lu25Hi8 AT 2 G3ILND
gt £ 021 S 29/2Kal+ @Bl il Ap 1244 b)3+ 0 N& iyl RISE Sy 4 &EAStestesS T S a !
yS23%34 yS3Te SRARI MY H G| MOngkyKS (0 &3ISd | AT A @ SANERSY A v A
Sg2ft g Cmajdeaérrmérii S NB@&M(BI&HIWJ\IG latoly

Ay Ss3es R)\§R3 KalTolklikua @t f 0 2BRSAEIA a Yr@detSagyotta c) 1 o Nbelyﬁutatott
Nf SR $|$nm|$e§’s§10gyan$ anllyean RAKI 2 yeez\Pﬂeﬂ’em&zzsezta°[ ' T SGSGH

Of | BfoS RS SFVI it BBV AS f elenthelNit 8 & A S NI K



LfasBial Yt NBE
20 YSTeq SV ISNAY

vk g

oH® aSfeé NBIESIGEFYA YsRal SNB] FE1FEYFTKEFEGs I

LAYSNI SaasS 121 FfFLRFAGE | YsRAT SNNBf St 1Nt
12NNBft OAsa €t SKSG! asasSrdo

cardesStesS YS3 I 1Sl {1SLI!RYSyeé NBGOS3IT SGdasasi
t 2y G2aly F23FfYFTTF YS3as Kz23& YAfeSy 7T é)Nt Sl
arAfe@Sy RSF2NNI OAs SNIS | {1SLI!RYSyesSiSiz Sa

arfeSy (1!'17TSG F YiINHIK

[0 F FSEGt N+ a 1St 2S8SttS3aT SHESBNB &IV Wi REE y& & NI
11 Nye@ST SGSNBE 2SftfSYIl! 1ayYlINIRgtye S3eNdidGdsSaido



® d &
145.5 24.0 3502 2.5 T——
oonz | & 150.8 =4.0 srasse | & | &
0.126 — T ass3s26 | & @
0781 161.2 +4.0 3916427 > @
1,808 ﬁ 164.7 4.0 » 397527 ﬁ @
g 407.0£2.8
ae0 | & 1716 23.0 » sizas| & ) %
saz | & 1756 +2.0 » 216.042.8 > @
s | & 183.041.5 e @
s | £ 189.6 1.5 > iz | A @
13.82 > 196.5 410 > cass| & @
1597 1906206 | 2 ezwzs2a | P
20.43 203615 2282423 > @
2303 > 2166 +2.0 assozie| &
28.4 401 - 2287 > a0 | & @
339201 237020 é} 4437 +1.5 }
37.2 40,1 ~ 2459 4456415 f; @
40,4202 ~ 2405 455816
6 4 251.0 204 » 2509 1.6 »
56.8 #0.2 } 263 8 207 } 468.1+1.6 }
serz02 | &° 260.4 207 » erigsis| &
=611 } 265.8 0.7 } ATRG 1.7 6§>
65.540.3 » zes0s07 | & 488317 >
70606 » 270607 > - 492+
835407 2756 0.7 ~ 496 *
558+0.7 284.4 207 ~ 499 >
~ 888 2646 408 03 >
336408 > 289.0 0.8 & ~ 5065 &
96,6 £0.9 > 303.4 £0.9 ~ 510"
1250210 317 +11
130.0 £1.5 318113 > 28
-1338 3263416 L s20110| &
140.2 £3.0 ssaszt | &
1455 24,0 ss02:28 | &

33.Melyeka¥ | f R 11 RINPYW S E S@NB 6 § BElI2 NP2 hidrdrofiiku}S 3 & 4 $ 3% RK
At f dzafdntiitNG MJE I LdehiendrchiaY t & 2 \Rdyharmadika T A y (h@ SNUREVeszémeg
annak S 3 & a 93 SIAdRNiG), S Jadjon N1 OARI S T & Ra 6 AegrgolabbF | £ RG | 1
SAaSYSYSSHHNDA.MaRAl NBBkorakREEE Sy inka|SIFHSEYNIR@A S NB A K
Mely (i dzf | & Rt@syikh i 3 IF X ab)ynd 4 1 K 5 @31 2NV SIKE Gt NBT + &4 NI K
Melyeka NBf NE WO T & RE A Si@h] £ LIS 3 eralSai Sy SEmkAY 5 R4 T Bilyd |
G1 NSy eéal Sapuiaeed S Bggyzn adja meg egy @ S (vagy egy neptuni (i S {1 NNT
Hogyaradjamegegyy & N f] & @ Vi2ly&gsagyegykarsztodN NBE 31 A @ NI i 8 &



34. Ismertessea | S LIS Y G KIf (SsR S | | PehdiszeSEINAI | S folgami&ait,ay A £ |
EAG20BA2 MRS RiykaaH el 1 S0 i §60SR! @6y R2 NI ¢ s3a GiA
S NI S fild BASTINISAAS | LIRKTS REE S WLIR ySIaBI G2 i/If NAVASF 2 & 5
( N LIdza RF 246 Sy OMilyeri & NIt BIA RaLY (513 Bavf hedeceT S2f & RS R A dzv |
1| Ga/réndszert?Milyen! & YI NI Ry & 2 { 1 Bafhéhiokosi®yahilyennel az agyagos

Ft OA SAMINed By RA ¥ LIOA 2 in-sitkRS & i + £ £ NI &xian Ff & RIRyessdnyagok
ezekhezaz Nf SRS | Miy&nSYiskR a 1 S NIBAI T &fyfilen G N LIdz@rganyagtelepeket?
Jellemezzé a4 @t ya2I119 WLI2aa 0 & £ N\ Bakad iy anyagokat!



