G202Lab4 - Introduction to Sedimentary Structures, _

Sedimentary Facies, and Stratigraphy A’I‘ES WER l(%

Part 1 - Introduction to Sedimentary Structures

Examine the samples that are located at the labeled stations in the lab.- Answer the associated
questions. .For reference, use the attached "Sed:mentotogy Tool Kit", and p. 95-98 in your lab
manual.

Station 1 - Sedimentation Patterns |
Fine “muddy” sediment was mixed with water in the jar, shaken, and left to sit for 1 week.

Turn on the light / illuminator, and examine the results. Pay close attention to the subtle
distribution of grain size from the bottom of the jar to the top Answer the following qguestions:

1-1A. What are your initial observations of sedument size dlstnbutlon'? __
GrApe0  from. Bo_ﬁ?m __ > ToP
Copfe ST ~—— > A Ster —> CLAY
1—1 B. Isthe deposat graded or ungraded'? (refer to p 96 of the fab manual for help with these

terms). (j'fLPlﬂ 0

1-1C. Where do you find the coarsest sediment? What is it's approximate grain size? (answer
in both millimeters, and with the appropriate. size term)

bomm Cmmse St

~ 1-1D. Where do you fi nd the fi nest sediment? What is it's approxlmate grain size?
Tof — cLAY |
1-1E. What is the implication for grain settlmg veloclty VS. graln diameter? (i.e. which sediment
sizes seftle faster - or first? and which sizes settle slower - or last?).
LAtEL O AmETr (et EmE fAsTOL —
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1-1F. Consider a natural depositional condition in which pebbles, sand, silt and clay are
deposited during flood discharge in a broad river valley. What would be a likely arrangement
of grain sizes that you might find in such a deposit? (based on your above observatlons)
Draw a diagram to lllustrate your. answer.
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11G. Is the sediment sampie in the jar "ithified” or "unconsolidated"?
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Station 2 - Cross-Bedding

 Station 3

Examine the freshly broken surface of the red rock sample at Station 2A. - Answer the following
questions. @
1-2A. What is the grain size and rock name of this sample?
Five —-m&0ium  GANED Sﬂwos M
1-2B. Is this sample well sorted or poorly sorted'? )

wewe S o'?—TFO
1-2C. Is this sample graded or ungraded‘-"

UM GLADEO Cmns&\/e)

-20 Is this sample best descnbed as masswe or cross-bedded? (massive is used where
cross-bedding is not evident, see p. 96 of your fab manuat for diagrams of cross-bedding)

MASS(VE
Examine the sampfe at Statron 2B and answer the fo!lowmg quest:ons

1-2E. What is the grain size and rock name of this sample’? :

Fve T MeDm Gnm:,m Otracse SAISTEAES
1-2F. Is it well sorted, moderately sorted, or poorly sorted’? '

wee Son e
1-2G. Is this sample massive of cross-bedded‘? o
Cﬁoss BepdHEn

.1-2H. Using p. 96-97 of your lab manual for companson is thls sample nght-sude up, or
upside down compared to it's original depositional position?

p_«,err‘ &oC UP

1:21. Examane the north arrow taped to the top ofthe sample Determine the general
compass direction of paleocurrent that prevailed at the time of deposition. {north, east,
northeast or'?'?'? refer to' p. 96-97 for help in your determlnatlon)

B AN T T

' 1-3A What is the sedimentary structure displayed in this sample?
L RupfE m (B AN
1-33 ﬁre,these structures symmetric or asymmetric?
A'S‘-I mm TG 5




1-3C. Can you determine the paleocurrent direction at the time of geposition? if so, what is it

(note north arrow on sample). _

- .

Station 4 - Sedimentary Processes and Determining "Up Orientation" o

Drop the loose shells into the tub of water, repeat 10 times and tabulate your results in the
table below. Place a check on the appropriate line, determining whether the shells land
convex-up, or concave-up. ST e _ '

Shell .:..mﬁha TrialNo.  Convex Concave
3 . v UP
Convax Side Concave Side 5 : — )
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1-4A. What can you deduce about the position of a shell thét is deposited on the sea floor,

when the animal dies? LwFS biFG_'fT' gll m C&ATC)‘NE—LJO!

‘1-4B. Given your experimental results, ddyou think the rock sample at this station is currently
in a right-side up or upside-down position, relative to it's original depositional environment?

1-4C. The corect answer-to 1-4B above isthat the rock is currently in a right-side up
position. Assuming that this sample was deposited in a shallow-water, near-shore marine
environment, suggest a:process or processes that might provide an explanation for the
discrepancy between your experimental results, and thefact that this sample is in a right-side

up positon. Whe/ cleeewT Acnod W Shnsoy oceM
Foips Ske  Ovpe w10 Conveve
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Station 5.

Examine the glass dish of sediment at Station 5A, complete the following observations:
@ovy = ST /cedy

Top = Shnio [Pepvied
1-5B.1s this sedlmen?sample well moderately or poorly sorted’? |

WO oATEL \-.]
1-5C. Is this sample graded or ungraded?

| 1-5A. What is the grain size?

UN
1-5D. What is the sedimentary- ure that is evident on the sedlment surface?

Mo CRACES |
1-5E. How did this sedimentary structure form (what are the variables and the process?)?

weﬂ?a\r(o-;— Cob MinerALS + PR INL = SH&aﬁFﬁ(:e
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Examine the display at Station 5B, answer the following:

1-5F. What is the primary sedimentary structure observable on this sample.

LA AED Moy CeackS

1-5G. Which of the following environments of deposition could this rock have formed in?
Check all that apply, more than 1 possmle Explain your line of reasoning for each that you
check. . . _
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" Station 6. |
Examine the sample under the protective glaSs_ - fragile, do not touch!!!

1-6A. What is the grain size (millimeters and term)? <, "Q @_% Cz. 6062 Y mh«)

1-68. Note the polygonal shape of the sample fragments, what sedimentary process might

result‘inthispattem? Q.- - pm’,\_ O\‘LA M0 CMUL POL-S G‘}'b

1-6C. What are your hypotheses as to the origin of the small circular patterns on the surface

of the sample? N Ppop I m PresSion S

1-6D. Which of the following environments of deposition could this rock have formed in?
~ Check all that apply, more than 1 possible. Explain your line of reasoning for each that you
check. : o } _

e

Envionment B -Explanation
L/?_ Deep 0'cean:FIoor -'—-‘-”Sébw-aroﬁidf A
&’L Submarine Fan — S..;wad(d -
\JES TidalFlat — NG Sobhenihe WMOD
&K River Floodplain " ) ¢
| WO Shallow Lake — S Mo
‘fQ Gravel-dominated mountain stream — AS w0
Station 7. |

| Refer to the catalog of sedimentary structures shown on p. 96-97 of your lab manual.

1-7A. What type of sedimentary structure is associated with this sample?



1-7B. Are these structures molds or casts (a mold is a form, a cast is a 3-D object made from

the mold)? e C pﬁgrs

1-7C. Is this sample right-éide up or upside down relative to it's original deposi_tionél position?
Howdoyouknow? — e LwE 90(»& , CAT ¥
| Vb g 90

1-7D. Using the north arrow, what is the paleocurrent direction represented in thls sample.
e

- Notak WS T i

Station 8.

Note the finely layered interval between points A and B on this sample. Refer to the aftached
Sedimentology Tool Kit, and answer the following questions

1-8A. Are these layers best described as bedding or lammatlons‘? What is the difference
between bedding layers-and Iammatlon layers? .

LAm (VATIOUS (v Lt
LAMWVATEY & lom THIKE
Bevots. =lem THICE

1-8B. Based on your choice above, are these features thln medlum or thick?

Tt LA vk s (3 mm Trhce)

Refer fo the contact between the hght gray and dark gray strata at points A and B. Answer the
foﬂomng

1-8C. At contact A, is the break in strata sharp (smooth) or irregular (rough)?
S Mmoo TH- f

1-8D. At contact B, is the break in strata sharp (smooth) or irregular (rough)?

Ipm%vpm_,\/f

1-8E. Based on your observétlons' and oonsidering the process of erosive scour in a
sedimentary environment (erosive scour = high-energy removal of previously deposited
sediments), which direction do you thjnk is deposntnonally right-side up? (i.e. is A toward to

top, or is B toward the top?). I TH'M/F A-B ™ Tﬂ‘E-—Mo Ano

B s A .?,Ow,mﬂYLFCvéthcd aouLd
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Station 9

Examine the stratal interval between Pt. A and Pt. B on Sample S3-39. Using your
Sedimentology Tool Kit, make the following observations:

1-9A. Grain size? Fe‘@ﬂ,\rﬂ MWU\,ETS, : Com{t S HvO

1-9B. Sorting? w -3

1-9C. Grain Rounding? A"AJ (7\5‘« A — (YOQ ﬂw’ oL A
1-9D. Graded or Ungraded? S

GrA9eED
1-9E. Referring to p. 96-97 of your lab manual, what sedlmentary processes result in your
answer to 1-9D above? _ {J_ﬂf "
DE\"w 100 9,\9 Tmt-ybu »avr Jro jm eVUT L,A-JQFI\[ Mﬁrm,{ 5 _aoaé’fﬁob
Station 10. -

1-10A What does the nng structure of thls sample remrnd you of?

. TrsE /L(MbS

1-10B. Guess what the name of thls sample is?

Pm el wool -

-100 Vw'iateouidsucha!amplemro&eutemptellyeuabomWstclmwteoondﬁmns
 relative to ancient Earth history? - Now M VG PEPDS (T
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Station 11 - ClastSh&peMeasmements PR

“ " This station consists’of 5 black pebbles and 5 light-colored bebb:es. Your job is to measure
the length of 3 mutually perpendicular axes of diameter, as illustrated below.



- Intermediate
Axis Diameter

Leng Axis
: Diameter .
" “Short Axis s
Diameter

For each pebble measure the short lntermedlate and Iong axis dtameters in CENT iMETERS Fill in
thetablebelow . S o L . _

Pebble L.D. | Pebble - | Short Axis | imtermed.. }leng Axis " {S/] 1/L "~ | Shape

Color {cm) Axis {cm) | (cm) (divide) (divide) Typehgﬂom
grap

1 [Peace] L2 [ Lb (2.6 | 043 |obd |Bravey

2 1 1,3 | 20 f T ] 0.65 | 0.9Y¢ |otlArE
3 L2 2. 4 2.9 0.57 &, 22 | B
4 ) 1. 8.1 36 [ 6,5 | ©0.69 H
s J YV |l Lo lLb [ar lews o3| "

6 |LLHEl 0 .20 .1.3.5 lo.40 | 0.57 |[aswe

7| | Ok | 119 127 {30 | 9:70 | ObATE

8 ‘s 1.8 .| 32 0.3 10.56 |BuAved
9 0.b | L9 3.0 |©.30 |0,63 !
L 10 | V |o.7 [V.6 |3 |Jo¢ge o850

Now using the attached graph paper, plot each pebble with the ratio of S/l on the x-axis, and the ratio
of /L on the y-axis. Determine the shape type of the pebble from the graph, and write the type in the
last column of the table above.
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Questions

1-11A. Do the black and light pebbles piot the same or differently on the graph? How so? -
explain the graph patterns that you see. —_
Do T—

’ﬂ’r‘e BLACKE Ane moee OfSULATE
W thee THe LOHTT Ars Mo
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1-11B. What is the general grain roundness of the pebb!es (use your sedimentology tool kit to
determine angular subanguiar rounded, etc.).

Ne’u, fsonoed To Sua—n_ow,ggo

1-11C. What does the degree of roundness tell you about the amount of sedimentary
transport that the gralns have been subjected to? (e.g. have they been transported... how do

ey > Rowwess » > Tme o "Pﬂﬁspofur

1-11D. Keeping in mind sedlmentary processes eomtruct hypotheses o explain the patterns
that you observe on your graph. What mlght explain the differences in graln shape between
the light and black pebbles‘?

— focg —TYPE ComposiTlen N~ PeepiE
-«Dmms o -rﬁ—w@f’mhr

~ Station 12
1-12A. Does this sample fizz with a drop of dilute HCI? \[(-:-" S

- 1-12B. What is this sample mainly comprised of? Describe your visual observations

oA rdoTEY ~ CAL gm CARLovaTe — oSSk .Zm:%w
1-12C. Which of the following environments of deposition could this rock have formed in?

Check all that apply, more than 1 possible. - Explain your line of reasoning.

10



Environment . '_ Emlanéfioﬂ-

Yes? No.?

_X Mountain River System H‘ﬁ-& mm.u\(é' é&s { L‘\

_ ¥ antérotic Continental Glacier * D
_ . . gy
g Tropical Rainforest (nonmarine)
{l
-Shallow, tropical marine environment “

____ Reef off the coast of Australia " e
>( The deepest depths of the ocean TS -, (oo T8 PPy~
(e.g. ~30,000 ft below sea level) © mgge_lla:‘pf: ac A'NIMITZ

Station 13.

Station 14.

Use your Sedimentology Tool Kit and lab manual to answer the following:

1-13A. What is the name of th:s sedimentary rock?
CHept ALEec
1-13B. Grain roundness of the gravel clasts?

A-,\r(,u:_,n-y\, T SO&MW Some

] ﬁouwep
1-13C. What is the sortmg of this sample'?
PJ@LL:J
1-13D. Is this sample graded or ungraded‘?

LN Mﬂ@b
1-13E. Do you think that this ro_ck represents a wind-blown sedimentary deposit? Explain
your answer, why orwhynot NU T I/O' NY \gz:(/l))t?'\f . S@Olm@‘f\
1% T CoAnsE Céﬂ—&f\ﬂ- -SH'@?) NM/O CAd
ow \»1 TS ot N e e cmw ~Sxe)

ATTCLES
o  (moT enov i CWF?L f o
Use your lab book and tool kit to answerme following. kn‘ow wh’atto do...

1-14A. What is the name of the pnmary sedamentary structure d;splayed in this sample?

SLJIMMWCAL F—*ﬂ"fLEB
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1-14B. Are these featurg

§ symmetrical or agymmetrical?

~ 1-14C. Canyou determine a paleocurrent direction in this sample? If so, use the north arrow

and determine. No — They M= Stjm;\m(ucm,

G

1-14D. What type of sedlmentary enwronment does this type of structure form in?
WAVE —Dywin AT —
ng oi‘cu,uqrn o

Part 2 - Introduction to Sedimentary Facies and Stratigraphy

-

Sedimentary facies refer to the physical, chemical and biological aspects of sedimentary
rock. The type of sedimentary facies is related back to the depositional environment that led
to the formation of the rock. For example, peat and coal start out as accumulations of plant
matter (trees / grasses) in terrestrial bogs or swamps. We can observe this relationship
directly in modern day envifonments. . S¢ the implication is, if one identifies coal in the rock
record, then it indicates deposition in an ancient terrestnal swamp.

Strat:graphy involves the study of rock sequences both spatially and. temporaily (with respect
to Earth history / time). Stratigraphy is a fundamental area of study in geology as it is the
foundation upon which Earth history is derived. For example, stratigraphic observations of
changes in fossilized anima! remains in the rock record provides a critical evidence that
supports Darwin's concept of evolution through time.

Stratigraphic analysis involves the study of rock sequences with respect to their spatial and
temporal distribution. Since sediments are commonly deposited under the influence of gravity
in a fiuid medium, sedimentary rocks are commonly layered and stacked in stratigraphic
sequences. Analysis of sedimentary facies and stratigraphic position permits the’
reconstruction of ancient sedimentary environments through geologic time.

Stratigraphy Exercise

The bookshelf at the front of the lab contains a stratigraphic sequence of sedimentary rock
layers. THe rock units are numbered from 1 to 11 and the thickness is listed on the note card
(e.g.t=30m ... reads as "fhis bedis 30 m thick™): Your job is to construct a stratigraphic
column of the "rock outcrop", and make interpretations of sedimentary environments and
changes through time. Since the "outcrop” is spatially limited to one tocahty you will be asked
to analyze the changes that oocurred at this site through tlme '

\"'s____

Step 1 - Starting at the bottom of the strétlgraphlc sequenoe fill in the chart below.

12



Key to Use In Identifying Environments of p__epps__iﬁon (Use in Combination with p. 98 in Lab Manual)

Rock Rock Type (i-d. Thickness | Environment of List Key Evidence
Unit using your lab (meters) Deposition (choose | Used to Interpret Env.
Name manual) from list below). of Deposition
unit11 .| SHAE Bom | Pl ocein QUIET WL
Unit 10 MICATE JAm | ORE S mpnane fine, ?mfm%m
units | A TS L] fSwm S e~ | Fossics [ tunE
uits  |Colomn RAm [beacd -~ 1Sew 4 omousS
unit7 | Rerf St D.Sw_| DYfonaTvb sy | BYAToRITES
[onite |fwe-twam SS | 8w [Tioa fnr | an are s G100, Gano)
Unit 5 CoAr Am | St rmiespur) BT AT 0y
Unit4 | MuesTene =T ke ‘“/%"lﬁm | P AT Fossic
Units | M e | | Om | Rk CdpveL | MO A [xgq
itz | CONCLmATe [ | IR BT el Poomwes Ghve
Unit1 |VES 0ot Basmx R Dw NoNwALINE] - | Basaur + VESieLed

Environment (in no pal_'ticular order)

Key Evidence

Nonmarine {terrestrial 'a_' Iand—dérive'd)

Nonmarine / volcanic

Swamp (warm, wet environment)

Evaporating Lake or Bay (warm, dry env.)

River Channel Deposit

River Channel Gravel

“Tidal Flat (wetting / drying)
Deep Ocean
River Floodplain -

Beach Deposit

Shallow Marine Shelf (warm ocean water)

Offshore Marine / Intermediate Water Depth (warm)

Piant Fossils, Lack of Marine Fossils
Volcanic Rock

Coal

I%vaporite Deposits (e.g. rock salt / gypsum)
Cross-.bedded sandstone, no marine fdssils

Conglomerate / Rounded Gravel, no marine
fossils

Mudcracks, Fine-Grained Sediments
" Shale (clay, no plant fossils)

‘Fine mudstone (blant fossils)
_Coqu?l]a (shell deposits)

Fossi4lif.efoﬁs Limestone ("calcirudite”)

Micrite / Microcrystalline Limestone

ores THAE  Rooe Pecorn Pocsments Sen
pSe Avo B [RoooV  of TS

LotAnos ™V The ekt PasT !/
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Questions.

2-1. What is the oldest rock unit in-the strmgrapmc sequenee'? What is the youngest rock unit?

lvrrl = OL-OES T UNT = \{UUJVGFST
2-2. Given that Umt 1 has been dated as bel;ng 60 million years old, and Unlt 11 is 55 million years

old. What was the sedimentation rate for this particutar stpetlgrapme sequenceé (Sed. Rate =
thickness of accumulation / time of accumulation). Give your answer in meters per year.

e

| ~5
< bon ‘ ; 7“0 M/"r it

Ton% TIME= EOmy. - 9s‘m = Smy, y
- 2-3. Comment on the climate change that'had taken place between fthe ttme of depesmon of Unit 5 m.y,
and Unit 7. Give your answer in terms: of relative temperature and precipitation (e. g wetter and

colder, etc) UN IT L Cm WMM mﬁé"\" C‘gwﬂ'ﬂﬂl’)
U"Nll 7__ fvrﬂaﬂM‘T&-w WM 0@ CWWMN)

TT]F Cum EFCAM Wkl@t Em&w TimeE S e’
2-4. By examining unit 4, do you thlnk that ’thus rock was depos;ted in a tundra envu'onment that was
frozen year round? Why or why not

No — zr Hre Tmﬂm‘%/

lQFcue souS LEAL
sl s

2-5. Based on your stratigraphic enalyels‘ what happened to relative sea level from the time of Unit
2 through that of Unit 117 (i.e. what happened to this area during the geologic time interval covered

by the stratigraphic sectl]r:?) S CA’ LE?L[@— ROSC @D\‘C‘QP‘?"’SFU)
I oot A

[

2-6. Hypothesize mechanisms that oould result in the sea level relationships that you discussed in
question258bove. e i Sopsioen e (Loweks oF Liw)

- g\?)‘} Lever ﬂtgéﬁmafme O TCo (43?2




Current (Asymmetric) Ripples

Clast Shape Analysis

Strattigraphic Column



Current (Symmetric) Ripples (Wave Oscillation)




