Litostratigrafie

Korelujte litologické profily na obratku 3.15. Jaky druh diskordance se na profilech vyskytuje?

Figure 3.15(f) Continued



Korelujte litologické profily na obr. 3.16.

Figure 3.16



Korelujte litologické profily na obr. 3.17. Pojmenujte facidlni zmény ve stratigrafickych urovnich.
Oznacte typy diskordanci, které na obrazku naleznete. Korelujte a pojmenujte strukturu intruzivnich
hornin.
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Ukol 2 (obr. 2.10)
Prosudujte si geologicky profil Grand kafionem a odpovézte na nasledujici otazky:
e Jak se jmenuje nejstarsi horninova jednotka v tomto profilu?
e Co je starsi, zoroastersky granit nebo superskupina Grand kanonu?
e Jak se jmenuje nejmladsi prekambrické souvrstvi uvedené na profilu?
e Vypiste vSechna paleozoicka souvrstvi.

e 7 dostupnych tdajh urcete, ve kterém geologickém obdobi zacala feka Colorado vyhlubovat
Grand kanon?
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Figure 2.10 Cross section of Grand Canyon



Ukol 3 (obrazek 3.18):

Korelujte profily A az E na obr. 3.18. Dvé markerové vrstvy jsou rohovcovy vapenec a evaporit.
Poznamka: Na obrazku je pfitomna diskordance a témét vertikéIni zlom mezi profily B a C.
Ptredpokladame, ze zadné vrstvy nejsou ohnuté v disledku zvrasnéni.

e Velikost pohybu na tomto zlomu dosahuje metra

e Jaky typ diskordance se zde vyskytuje?
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Korelujte litologické profily na obrazku pomoci klicovych (markerovych) vrstev (vapence) a pomoci do
nadlozi hrubnoucich trendd a sedimentarnich struktur
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Ukol 5 (obr. 3.19)

Na obrazku je tzv. plotovy diagram, ktery se konstruuje vloZzenim dvou ¢i vice profilii do mapy tak, aby
byly vidét z ptaci perspektivy.

e Dopliite litostratigrafickou korelaci mezi vrty 3 a 4 a také mezi vrty 3 a 5.
e Z vysledné korelace urcete, ve kterém sméru byste hledali zdroj sedimentu.

e Jaky sled litologii Ize o¢ekavat v zadnim (severozapadnim) rohu okresu Powder River County?

Figure 3.19 Fence diagram



Ukol 4 (obr. 3.20)

e Zuvedenych elektrokarotdznich kiivek a litologického profilu korelujte podpovrchovou
geologickou stavbu ze tii naftovych vrtl na obrazku.

e ,Roponosnou* zonou je konglomeraticky piskovec uprostied vrtu B. Z infomaci obsazenych
v téchto vrtech stanovte, kde ma byt vyvrtan dalsi vrt, na vychod nebo na zapad od téchto tii vrta?
(vysvétlete proc).
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Figure 3.20 Electric logs for Exercise 6



Na dvou prikladech kiivek gamakarotaze a neutronové karotaze oznacte ,,nalevkovité* tvary,
,»Zvonovité* tvary a blokové tvary kiivek.

Urcete, ktery z téchto tvarli znazornuje do nadlozi zjemnujici sled facii (FU, fining upward) a
ktery do nadlozi hrubnouci sled facii (CU, coarsening upward).
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Korelujte kiivky gamakarotdze a karotdze spontanniho potencialu z vrtl triasového souvrstvi Mercia
Mudstone z Irského mote (Johnson et al., 1995) na zéklad¢ zvratt kiivek a typickych karotaznich tvara
(cylindricky, zvoncovity, nalevkovity). PovSimnéte si litostratigrafie (Pressall Halite) ve vybranych vrtech
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Biostratigrafie:

Ukol 1:
Nasledujici seznam fosilii pfedstavuje zonu spolecenstva z vapence. Pomoci téchto fosilii a jejich
statigrafickych rozsahi v ptirucce urcete, do jakého geologického titvaru souvrstvi spada.

Archimedes (Bryozoa)
Wilkigenia (Bivalvia)
Bellerophon (Gastropoda)
Aulopora (Cnidaria)
Loxonema (Gastropoda)
Sphenophyllum (Plantae)
Fenestrellina (Bryozoa)
Dielasma (Brachiopoda)
Microcyclus (Cnidaria)



Ukol 2 (obr. 4.10):

Korelujte fosiliferni profily na obrazku. Jednotlivé fosilie jsou oznaceny symbolem. (Poznamka: pokud ve
stejném poli koexistuji dvé nebo vice fosilii, 1ze predpokladat, ze tyto organismy Zily ve stejném obdobi a
1ze je korelovat i s jinymi oblastmi, kde se vyskytuje pouze jedna fosilie).
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Figure 4.10 Strafigraphic column for exercise 3



Ukol 2:
Urcete chronostratigrafické zarazeni vrstvy vapence ve stfedni ¢asti obrazku na zdklad¢ praniku
biostratigrafickych rozsaht fosilii.

Streptelasma (Co) —

< Dalmanites (T)

Phacops (T) —

Platystrophia (Br) — <« Halysites (Co)

Thamniscus (Bry) — [

Br - Brachiopod Bry - Bryozoa Co - Coral T~ Trilobite

—rimentaa 4



Ukol 7 (obr 4.12):

Vsechny fosilie uvedené v profilech na obrazku jsou trilobiti. Ve kterém geologickém obdobi
sedimentoval rohovcovy vapenec?

7. All of the fossils named in the column in Figure 4.12 are frilobites (see page
118). During what geoclogic system was the cherty limestone deposited?
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Figure 4.12 Strafigraphic column for exercise 7



Ukol 8 (obr 4.13):

Korelujte statigrafické profily na obrazku na zaklad¢ fosilii a pfiblizné urcete chybéjici interval
geologického Casu, ktery odpovida diskordanci.

94 Historical Geology

Gryphea (Bi) — ~— Trigonia (Bi)

Enallaster (E) — 1 — Exogyra (Bi)

| <~ Schwagerina (Pr)
“*— Enteletes (B)

Schwagerina (Pr) —

<— Girtyocoelia (Po)

) B = Brachiopod
Juresania (B) —
Composita (B) —* Po= Sponge
2 Bi = Bivalve
Pr = Proftista
E = Echinoid

Figure 4.13 Strafigraphic column for exercise 8
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V seismickém profilu naleznéte ptiklady ,,toplapu® a ,,onlapu‘. Oznacte ¢arou, kde se nal

diskordance.
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Dopliite do prazdného sloupce hranice magnetostratigrafickych chront, urcete, ktera obdobi jsou obdobi
normalni a reverzni polarity, a dopliite jejich nazvy
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Na obrazku je uveden profil v pleistocennich spragich v Cing.
e Do prazdného sloupce dopliite ndzvy magnetostratigrafickych chront. Vrchol profilu pfedstavuje
dnesni povrch.
e Urcete staii horizontu pohibené pidy S8 (Sikmé Srafy)
e Urcete relativni stafi nejstarSich sprasi na profilu.

e Popiste, jak se 1isi hodnoty magnetické (log) susceptibility pohibenych ptd a sprasi.
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FiG. 42. Variation of stable palacomagnetic inclination with stratigraphical height and corresponding
magnetostratigraphic record, in a section through the Chinese loess (after Heller & Tungsheng 1984). Also shown s
the stratigraphical variation of the intensity of natural remanence and magnetic susceptibility.



Sekven¢ni statigrafie:
Sestavte Wheeleriiv diagram pro zakladni sekvencné statigraficky model exxonské Skoly. Pfedpokladejte,

ze ulozeni kazdé vrstvy ohrani¢ené dvéma reflektory odpovida stejnému Casovému intervalu:
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Metody datovani

Uloha 1
Jaké metody datovani byste pouzili pro datovani nasledujicich hornin a jaky materidl k tomu pottebujete?

Recentni sedimenty piehradnich nadrzi
— Sprase

— Prekambrické granity

— Terciérni ryolity

— Holocenni organogenni karbonaty

— Papyrus ze starého Egypta

Uloha 2
Ve vzorcich fosilifernich drob a bfidlic s amonitem Protocanites byla datovéana jednotliva zrna muskovitu
metodou K/Ar na 345 Ma a jednotliva zrna zirkonu metodou U/Pb na 500 Ma.

— Jaké je stafi sedimentti?

— Jaké horniny byly zdrojem materialu drob a bfidlic?

— Mohly tyto horniny projit metamorfézou a pokud ano, kdy?












https://pressbooks.bccampus.ca/earthhistorylab/front-matter/forward/

EXERCISE 4.1. Beginner Correlation Exercise
1. Draw lithostratigraphic correlation lines between the rock units A, B, and C in Figure 4.7. Use solid lines for
correlations you are confident about and dashed lines for ones that are tentative.
2. Draw lines to correlate any unconformities and label them with their type.
3. Answer the questions on the next page.
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Figure 4.9: Stratigraphic columns for Exercise 4.1.


https://pressbooks.bccampus.ca/earthhistorylab/front-matter/forward/

a. Were units A, B and C deposited in terrestrial or marine environments?

b. Locate the unconformity at the bottom of units B and C and draw a dark wiggly line at its location. Name
the type of unconformity at the bottom of units B and C.

c. What happens to the conglomerate from east to west?

d. In which direction was the source of sediments for the conglomerate?

e. What happens to the middle sandstone unit between B and C?

f.  What depositional environment created the middle sandstone and siltstone sequence?

g. What type of regional scale unconformity could occur below the debris flow deposit?

h. The debris flow deposit could also be just a local process where a coarse-grained alluvial fan advanced
over the sedimentary environment you identified in (g). What other information would you need to
decide which of these two options (regional erosion, local erosion) is correct?

EXERCISE 4.2. Intermediate Correlation Exercise

1. Draw lithologic correlation lines to connect equivalent rock units (shown using Roman numerals) in Figure
4.10.



2. The numbers beside the rock units correspond to time intervals. Using a different colour, draw lines
connecting equivalent time-stratigraphic units.
3. Answer the questions on the following page.
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Figure 4.10: Stratigraphic columns for Exercise 4.2.

a. Identify the depositional environment of the following facies descriptions. Transcribe these environments
onto Figure 4.9.

(i) The bedrock is granite gneiss. (No depositional environment.)

(ii) Mature white quartz sandstone with crossbeds and Skolithos trace fossils.
(iii) Tan coloured shale and siltstone, some hummocky beds and Cruziana traces.
(iv) Light grey biomicrite with thinly laminated and hummocky beds.



v) Black, thinly laminated shale with Zoophycus traces.

vi) Dark grey shale and sandstone showing graded beds, and sole marks in cyclic bedding.

vii) Greenish siltstones at base becoming tan medium sans with metre-scale crossbeds, rare shells.

viii) Reddish brown, clast supported conglomerate interbedded with Crossbedded brown, immature coarse
sandstone and mud-cracked siltstone.

—_— e~ o~ —~

b. What is happening to relative sea level between time intervals 1 and 4?

c. In which direction was the source for the sediment that forms unit (ii)?

d. Where would the deepest part of the sedimentary basin have been at time 1? Where would the shoreline

have been?

e. Where is the deepest part of the basin (the lowest elevation) at time 4?

f.  What was happening to relative sea level between time intervals 4 and 8?

g. Where was the shoreline at time 7? How did you come to this conclusion?



EXERCISE 4.3. Advanced Correlation Exercise

1. Draw lithologic correlation lines to connect equivalent rock units in Figure 4.11.

2. The numbers beside the rock units correspond to time intervals. Using a different colour, draw lines
connecting equivalent time-stratigraphic units.

3. Answer the questions on the following page.
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Figure 4.11: Stratigraphic columns for Exercise 4.3.

a. Not all the conglomerates are the same age. How could this occur?



In what direction is the sourceland for the lower sandstone layer?

What happens to the thickness of the shale layer from east to west? Considering your answer from (b)
above, how do you explain this?

Why is stratigraphic log A thinner than log G even though it represents a longer stratigraphic time
interval?

In log A, between which two time periods was the rate of sedimentation the greatest?

In which log (A-H) was the rate of sedimentation the greatest?

What is happening to water depth from time interval 1 to 67?

What geologic processes or events do you think may have created the sedimentary patterns seen in this
cross section?



