
IE6O 2018 7KDLODQG: PUDFWLFDO 7HVW 1
Time: 50 minXWeV
RockV / MineralV & FoVVilV

7KLV LV D WLPHG H[DPLQDWLRQ VHVVLRQ. 6WDUW DW WKH TXHVWLRQ WKDW LV DVVLJQHG WR \RX LQ WKH
EHJLQQLQJ, <RX PXVW VSHQG 2.5 PLQXWHV (150 VHFRQGV) SHU TXHVWLRQ. OQFH \RX KHDU WKH
VRXQG VLJQDO, PRYH WR WKH QH[W TXHVWLRQ E\ IROORZLQJ WKH DUURZ.

Q1: Which Vample(V) haV Whe higheVW Vpecific graYiW\?
a) Sample a
b) Sample b
c) Sample c
d) SampleV a and c
e) The\ all haYe Whe Vame Vpecific graYiW\

Q2: Which of Whe folloZing iV correcW aboXW Whe obVerYed maWerial?
a) lichen foVVil
b) fern foVVil
c) inorganic depoViW
d) leaf foVVil
e) Wrace of an animal

Q3: Which of Whe folloZing deVcripWionV iV correcW aboXW Whe obVerYed maWerial?
a) peWrified hard Zood foVVil
b) peWrified palm Zood foVVil
c) felVic igneoXV rock
d) qXarW]iWe
e) hornfelV

Q4: Which rock ZaV depoViWed in a calm enYironmenW?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

 



Q5: Which of Whe folloZing VWaWemenWV iV correcW aboXW Whe rock Vample \oX obVerYed?
a) formed dXring Yolcanic erXpWion
b) faVW cooling of magma
c) VloZ cooling of magma
d) formed dXring eYaporaWion
e) VhorW diVWance WranVporWaWion

Q6: Which rock Vample ZaV depoViWed dXring eYaporaWion?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q7: Which rock ZaV depoViWed in a deep-marine enYironmenW?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q8: Which of WheVe Vand VpecimenV iV deriYed from a riYer enYironmenW?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q9: Which of WheVe Vand VpecimenV conWainV Whe higheVW percenWage of qXarW]?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e



Q10: SedimenW and VoXrce rock idenWificaWion: Zhich rock Vample beloZ iV Whe VoXrce of Whe
obVerYed VedimenW / Voil VpecimenV?

a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q11: SedimenW and VoXrce rock idenWificaWion: Zhich rock Vample beloZ iV Whe VoXrce of Whe
obVerYed VedimenW / Voil VpecimenV?

a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q12: Which rock formed aW Whe higheVW WemperaWXre?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q13: Which foVVil doeV noW haYe an\ of iWV original compoViWion preVerYed?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e

Q14: MaWch each prodXcW (ProdXcW 1, 2, 3) Wo iWV correVponding raZ maWerial (MaWerial a, b, c, d,
e, and f) in qXeVWion 14A, 14B, 14C. YoX need Wo anVZer all Whree VXb-qXeVWionV in 2.5 minXWeV.
Q14A: WhaW iV Whe raZ maWerial for ProdXcW 1

a) MaWerial a
b) MaWerial b
c) MaWerial c
d) MaWerial d
e) MaWerial e
f) MaWerial f



Q14B: WhaW iV Whe raZ maWerial for ProdXcW 2
a) MaWerial a
b) MaWerial b
c) MaWerial c
d) MaWerial d
e) MaWerial e
f) MaWerial f

Q14C: WhaW iV Whe raZ maWerial for prodXcW 3
a) MaWerial a
b) MaWerial b
c) MaWerial c
d) MaWerial d
e) MaWerial e
f) MaWerial f

Q15: MaWch each raZ maWerial (MaWerial 1, 2, 3) Wo iWV correVponding prodXcW (ProdXcW a, b, c, d,
e, and f) in qXeVWion 15A, 15B, 15C. YoX need Wo anVZer all Whree VXb-qXeVWionV in 2.5 minXWeV.
Q15A: WhaW iV Whe prodXcW from raZ maWerial 1

a) ProdXcW a
b) ProdXcW b
c) ProdXcW c
d) ProdXcW d
e) ProdXcW e
f) ProdXcW f

Q15B: WhaW iV Whe prodXcW from raZ maWerial 2
a) ProdXcW a
b) ProdXcW b
c) ProdXcW c
d) ProdXcW d
e) ProdXcW e
f) ProdXcW f



Q15C: WhaW iV Whe prodXcW from raZ maWerial 3
a) ProdXcW a
b) ProdXcW b
c) ProdXcW c
d) ProdXcW d
e) ProdXcW e
f) ProdXcW f

Q16: The rock \oX are e[amining compriVeV a nXmber of mineralV. The foXr eVVenWial mineralV
are

a) qXarW], mXVcoYiWe, plagioclaVe, and amphibole
b) qXarW], mXVcoYiWe, plagioclaVe, and WoXrmaline
c) qXarW], mXVcoYiWe, K-feldVpar, and p\ro[ene
d) qXarW], mXVcoYiWe, K-feldVpar, and WoXrmaline
e) qXarW], mXVcoYiWe, plagioclaVe, and bioWiWe

Q17: There are WZo diVWincWiYe planeV in WhiV rock Vpecimen. Which choice beloZ can poVVibl\
beVW e[plain Whe rock feaWXreV? (There mighW be more Whan one correcW anVZer.)

a) BoWh planeV are primar\ feaWXreV.
b) BoWh planeV are Vecondar\ feaWXreV.
c) One plane iV primar\ and Whe oWher iV a Vecondar\ feaWXre.
d) One plane iV a joinW plane and Whe oWher iV a faXlW plane.
e) One plane iV bedding and Whe oWher iV cleaYage.

Q18: The XlWimaWe chemical ZeaWhering prodXcW of Zhich mineral beloZ iV cla\ mineralV?
a) Sample a
b) Sample b
c) Sample c
d) Sample d
e) Sample e
f) Sample f



IE6O 2018 7KDLODQG: PUDFWLFDO 7HVW 2
Field Geolog\ E[aminaWion

In WhiV parW of Whe e[aminaWion, \oX Zill perform meaVXremenWV aW Whree VWaWionV (VWaWionV 1, 2,
and 3). The Whree VWaWionV are indicaWed in FLJXUH 1 on Whe ne[W page. Each VWXdenW iV proYided
ZiWh a BrXnWon compaVV. YoX haYe 10 minXWeV per VWaWion Wo perform Whe meaVXremenWV.

Each VWXdenW Zill VWarW aW a differenW VWaWion aV direcWed b\ e[aminaWion aVViVWanWV. Make VXre \oX
knoZ \oXr VWaWion before \oX proceed ZiWh Whe e[am.

POHDVH QRWH WKH IROORZLQJ:
1) WriWe \oXr anVZer (meaVXremenWV) in Whe anVZer VheeW.
2) The daWa collecWed in PracWical TeVW 2 Zill be anal\]ed in PracWical TeVW 3 righW afWer.
3) PermiVVible errorV in \oXr meaVXremenWV:

a) FXll mark for YalXe ZiWhin +5 degreeV of Whe correcW YalXe.
b) Half mark for YalXe ZiWhin 6 ± 10 degreeV of Whe correcW YalXe.
c) No mark for YalXe more Whan 10 degreeV aZa\ from Whe correcW YalXe.

FLJXUH 1. A Wopographic map of Whe VWXd\ area Vcale 1:1,500 VhoZing conWoXr inWerYalV of
appro[imaWel\ 30 cm and Whe Whree VWXd\ VWaWionV 1, 2, and 3.



6WDWLRQ 1: RRFN W\SHV DQG DWWLWXGHV (OULHQWDWLRQ)
Q1: WhaW can \oX conclXde aboXW Whe W\pe of Whe rock?

a. IW iV a VedimenWar\ rock.
b. IW iV a plXWonic rock.
c. IW iV a Yolcanic rock.
d. IW iV a meWamorphic rock.

Q2: UVe \oXr kiW Wo idenWif\ Whe rock here (ChooVe one opWion from Whe liVW beloZ)
a. BaValW
b. CherW
c. Cla\
d. DolomiWic limeVWone
e. Gabbro
f. GneiVV
g. GraniWe
h. Marl
i. SandVWone
j. SchiVW

Q3: WhaW iV Whe VWrike and dip of Whe VWraWa marked aW Whe VpoW marked on Whe oXWcrop aW WhiV
VWaWion?



6WDWLRQ 2: RRFN W\SHV DQG DWWLWXGHV (OULHQWDWLRQ)
Q4: WhaW can \oX conclXde aboXW Whe W\pe of Whe rock?

a. IW iV a VedimenWar\ rock.
b. IW iV a plXWonic rock.
c. IW iV a Yolcanic rock.
d. IW iV a meWamorphic rock.

Q5: UVe \oXr kiW Wo idenWif\ Whe rock here (ChooVe one opWion from Whe liVW beloZ)
a. BaValW
b. CherW
c. Cla\
d. DolomiWic limeVWone
e. Gabbro
f. GneiVV
g. GraniWe
h. Marl
i. SandVWone
j. SchiVW

Q6: WhaW iV Whe VWrike and dip of Whe VWraWa marked aW Whe VpoW marked on Whe oXWcrop aW WhiV
VWaWion?



6WDWLRQ 3: RRFN W\SHV DQG DWWLWXGHV (OULHQWDWLRQ)
Q7: WhaW can \oX conclXde aboXW Whe W\pe of Whe rock?

a. IW iV a VedimenWar\ rock.
b. IW iV a plXWonic rock.
c. IW iV a Yolcanic rock.
d. IW iV a meWamorphic rock.

Q8: UVe \oXr kiW Wo idenWif\ Whe rock here (ChooVe one opWion from Whe liVW beloZ)
a. BaValW
b. CherW
c. Cla\
d. DolomiWic limeVWone
e. Gabbro
f. GneiVV
g. GraniWe
h. Marl
i. SandVWone
j. SchiVW

Q9: WhaW iV Whe VWrike and dip of Whe VWraWa marked aW Whe VpoW marked on Whe oXWcrop aW WhiV
VWaWion?



IE6O 2018 7KDLODQG: PUDFWLFDO 7HVW 3
Field Geolog\ E[erciVe

PDUW I: 7UXH 7KLFNQHVV
In WhiV parW, \oX Zill calcXlaWe Whe WrXe WhickneVV XVing \oXr meaVXremenWV aW Whree VWaWionV
(VWaWionV 1, 2, and 3) in PracWical TeVW 2. The Whree VWaWionV are indicaWed in FLJXUH 1.

PDUW II: CURVV 6HFWLRQ
In WhiV parW, \oX Zill XVe Whe daWa WhaW \oX made in PDUW I Wo find Whe VWrXcWXre and relaWiYe ageV of
Whe bedV. (One poinW for a correcW anVZer)

FLJXUH 1. A Wopographic map of Whe VWXd\ area Vcale 1:1,500 VhoZing conWoXr inWerYalV of
appro[imaWel\ 30 cm and Whe Whree VWXd\ locaWionV 1, 2, and 3.



PDUW I. 7UXH 7KLFNQHVV
Q10: CalcXlaWe Whe cXmXlaWiYe WrXe WhickneVV of Whe VWraWa from poinW X Wo poinW Y of 6WDWLRQ 2
XVing Whe dip angle from \oXr oZn meaVXremenWV in PracWical TeVW 2. YoX can aVVXme WhaW Whe
apparenW WhickneVV of VWraWa from X Wo Y iV 35 meWerV (Vee FLJXUH 1). NoWe WhaW WrXe WhickneVV iV
meaVXred perpendicXlar Wo Whe bedding plane.

PDUW II. CURVV VHFWLRQ
PleaVe refer Wo \oXr meaVXremenWV/obVerYaWionV in PracWical TeVW 2 and anVZer Whe folloZing
qXeVWionV.

Q11: ChooVe Whe opWion WhaW depicWV Whe correcW geological profile along line A-B VhoZn in
FLJXUH 1.

Q12: Which VWaWion haV Whe \oXngeVW VWraWXm along Whe profile A-B?
a) SWaWion 1
b) SWaWion 3
c) BoWh VWaWionV haYe Whe Vame VWraWXm.



IE6O 2018 7KDLODQG: PUDFWLFDO 7HVW 4
In WhiV WeVW Where are WZo VecWionV: 6HFWLRQ A and 6HFWLRQ B. SWXdenWV are reqXired Wo finiVh Whe
e[am ZiWhin 1 KRXU. PleaVe anVZer in Whe anVZer VheeW b\ marking X in Whe bo[(eV)
correVponding Wo \oXr anVZer(V) or fill in Whe correVponding daWa.

6HFWLRQ A: HRZ ZLOO PHOWLQJ LFH FDSV DIIHFW VHD OHYHO?
In WhiV pracWical WeVW, Ze Zill XVe a Vimple model Wo VWXd\ ZhaW happenV Zhen ice capV melW aZa\
poVVibl\ dXe Wo Whe effecW of global Zarming.

ETXLSPHQW
● 2 plaVWic cXpV
● 1 plaVWic lid (XVed aV a fXnnel)
● 1 V\ringe ZiWh Vcale
● 1 boWWle of pXrified ZaWer
● 1 marker
● 1 paper cXp filled ZiWh ice cXbeV

7R VDYH WLPH, PDUW 1 DQG PDUW 2 VKRXOG EH SHUIRUPHG VLPXOWDQHRXVO\!

PDUW 1: MHOWLQJ RI LFH FXEHV VXSSRUWHG E\ D IXQQHO
Fill Whe plaVWic cXp Wo aboXW 2/3 ZiWh ZaWer. Mark Whe heighW of Whe ZaWer leYel on Whe Vide of Whe
plaVWic cXp XVing a marker proYided. PXW Whe fXnnel (plaVWic lid) on Whe plaVWic cXp and pXW 2-3 ice
cXbeV on Whe plaVWic lid aV VhoZn in FLJXUH 1. WaiW XnWil all Whe ice melWV.

Q1: UVe Whe V\ringe Wo meaVXre Whe increaVe in ZaWer YolXme. WriWe WhiV YolXme on \oXr
anVZer VheeW.

FLJXUH 1. SeWXp ZiWh ice cXbeV on a plaVWic lid.



Q2: The denViW\ of ice iV 0.92 g/cm3, and ZaWer iV 1.00 g/cm3. EVWimaWe Whe maVV and Whe
YolXme of ice before melWing.

PDUW 2: MHOWLQJ IORDWLQJ LFH FXEHV
In WhiV parW, \oX Zill perform a Vimilar e[perimenW bXW ZiWhoXW Whe plaVWic lid (fXnnel).

Fill Whe oWher plaVWic cXp Wo aboXW 2/3 ZiWh ZaWer. PXW 2-3 ice cXbeV inWo Whe ZaWer aV VhoZn in
FigXre 2. Mark Whe heighW of Whe ZaWer leYel on Whe Vide of Whe cXp XVing a marker proYided. WaiW
XnWil all Whe ice melWV.

Q3: UVe Whe V\ringe Wo meaVXre Whe increaVe in ZaWer YolXme. WriWe WhiV YolXme on \oXr
anVZer VheeW.

FLJXUH 2. SeWXp ZiWh ice cXbeV pXW direcWl\ inWo ZaWer.

BaVed on ZhaW \oX obVerYed in Whe WZo caVeV, anVZer Q4 and Q5.

Q4: From Zhich locaWion Zill Whe melWing of Whe ice cap leasW affecW Whe Vea leYel?
a. The ArcWic Ocean
b. AnWarcWica
c. Greenland

The maVVeV of Whe ice capV aW Whe Whree locaWionV are aV folloZV:
● The ArcWic Ocean: 1.6 [ 1019 kg
● Greenland: 1.4 [ 1019 kg
● AnWarcWica: 2.0 [ 1019 kg

We can aVVXme WhaW Whe area of all Whe oceanV, WogeWher ZiWh Whe coaVWal areaV Zhich can be
VeYerel\ affecWed b\ flooding, if all Whe capV melW, iV aboXW 70% of Whe EarWh¶V VXrface.



Q5: If all Whe ice capV VXddenl\ melWed, hoZ mXch ZoXld global Vea leYel riVe? UVe Whe
aYerage YalXe of Whe EarWh¶V radiXV (6,371 km) in \oXr calcXlaWion. (One correcW anVZer)

a. 100 m
b. 200 m
c. 300 m
d. 400 m
e. 500 m

Q6: We can alVo aVVXme WhaW Whe aYerage depWh of all Whe oceanV iV aboXW 4,000 m ZiWh Whe
aYerage ValiniW\ of aboXW 35 parWV per WhoXVand. WhaW ZoXld Whe ocean ValiniW\ be ZiWh a greaW
VXdden melWdoZn aV enYiVioned in Whe preYioXV qXeVWion? AVVXme Whe preVenW ocean area iV
aboXW 70% of Whe EarWh¶V VXrface.

a. 50 parWV per WhoXVand
b. 44 parWV per WhoXVand
c. 34 parWV per WhoXVand
d. 30 parWV per WhoXVand
e. 25 parWV per WhoXVand

6HFWLRQ B: CKURPLXP PROOXWLRQ
PoWaVViXm dichromaWe (K2Cr2O7) iV a VXbVWance XVed in prinWing, d\eing, and meWal-plaWing. The
chromiXm ion, Cr+6, iV among Whe moVW pollXWing ValWV foXnd in conWaminaWed riYerV. A Vmall
amoXnW of Cr+6 can lead Wo Vkin bXrnV, gaVWric XlcerV, Vhock, or eYen VXdden deaWh. In Whe long
Werm, Cr+6 can alVo caXVe a Vkin condiWion WhaW caXVeV ZoXndV Wo heal more VloZl\. IW can alVo
caXVe oVWeoporoViV and cancerV. HoZeYer, Whe amoXnW of Cr+6 iV negligible Wo caXVe an\ healWh
riVk. FRU \RXU RZQ VDIHW\, SOHDVH ZHDU WKH UXEEHU JORYHV DQG PDVN SURYLGHG.

PDUW 1: GHWWLQJ WR KQRZ CKURPLXP PROOXWLRQ
YoX are giYen Whree ZaWer VampleV in Whree differenW boWWleV labeled ³D´, ³E´ and ³F´.
YoX alVo receiYe Whree packV of diphen\lcarba]ide or ChromaVer� 3 ChromiXm ReagenW aV
VhoZn in FLJXUH 3.

FLJXUH 3. CKURPLXP UHDJHQW (OHIW) DQG ZDWHU VDPSOHV ZLWK LQGLFDWRUV (ULJKW)



The ChromiXm ReagenW conWainV 0.5 mg of diphen\lcarba]ide. WaWer VampleV conWaining Cr+6

Zill change color Wo pXrple-red Zhen Whe ChromiXm ReagenW iV added. The hXe inWenViW\ dependV
on Whe concenWraWion of Cr+6 in Whe ZaWer Vample.

Q7: PXW one pack of chromiXm reagenW inWo each of Whe ZaWer VampleV. WaiW Whree minXWeV.
Then rank Whe Whree VampleV (a, b, and c) from leaVW Wo moVW inWenVe color. Record \oXr anVZer
on Whe anVZer VheeW.

PDUW 2: 6HDVRQDO CRQFHQWUDWLRQ RI CKURPLXP PROOXWLRQ
SXppoVe WhaW Whe Whree VampleV \oX receiYed Zere collecWed in Whree differenW monWhV (April, JXl\,
and OcWober) from Whe Vame locaWion marked * in Whe riYer in FLJXUH 4 beloZ. The locaWion ZaV
doZnVWream from a facWor\ WhaW ZaV releaVing Cr+6 conWinXoXVl\ aW a conVWanW raWe. The orange
bo[ in Whe figXre denoWeV Whe facWor\ Zhich direcWl\ releaVed Cr+6 inWo Whe riYer. AVVXme WhaW Whe
raWe of releaVe doeV noW Yar\ from monWh Wo monWh.

FLJXUH 4. The orange bo[ iV Whe facWor\ Zhich direcWl\ releaVed Cr+6 inWo Whe riYer aW a conVWanW
raWe. The blXe arroZV indicaWe Whe direcWion of Whe riYer floZ. The * markV Whe locaWion Zhere Whe
Whree VampleV Zere Waken in Whree differenW monWhV.



Q8: FLJXUH 5 VhoZV Whe monWhl\ rainfall in Whe area Whe VampleV Zere collecWed. BaVed on Whe
color inWenViWieV and Whe amoXnW of rainfall in each monWh, indicaWe in \oXr anVZer VheeW Zhich
monWh each Vample ZaV collecWed.

FLJXUH 5. MonWhl\ rainfallV in Whe Vame area



PDUW 3: :KR LV SROOXWLQJ RXU ULYHU? FLQG WKH FXOSULW.
In a compleWel\ differenW Vcenario, VXppoVe WhaW Whe Whree VampleV (D, E, and F) Zere acWXall\
Waken aW Whe Vame Wime bXW from differenW locaWionV aV indicaWed b\ Whe leWWerV D, E, and F in
FLJXUH 6.

FLJXUH 6. SampleV Zere collecWed from Whree locaWionV (a, b, and c) aW Whe Vame Wime. The blXe
cXrYeV are riYer brancheV and Wheir floZ direcWionV are indicaWed b\ black arroZV. Orange bo[eV
are Whe Whree facWorieV in WhiV riYer baVin.

IW iV VXVpecWed WhaW one of Whe facWorieV (X, Y, or Z) iV a poWenWial VoXrce of chromiXm pollXWion in
WhiV riYer baVin. AVVXme Where iV no oWher chemical inWeracWion WhaW can remoYe Cr+6 from Whe
ZaWer.

Q9: BaVed on Whe color inWenViW\ from Whe preYioXV e[perimenW, Zhich facWor\ iV Whe moVW
likel\ VoXrce releaVing Cr+6 inWo Whe riYer? (ChooVe onl\ one anVZer.)

:KHQ \RX ILQLVK, GR QRW WKURZ DZD\ WKH ZDWHU VDPSOHV. 7KH\ ZLOO EH GLVSRVHG RI SURSHUO\
E\ WKH VWDII ODWHU.


