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INTRODUCTION

The modern community requires the graduate of an educational institu-
tion to be successful in his professional activity and could make a career in-
dependently, work in competitive environment at national and international
levels, thereby, contributing to prosperous well-being of the society.

The modern conditions of professional activity which are the result of rap-
id development of global business determine an increasingly growing interest to
learning foreign languages and, especially, English as a means of international
communication. The success of cross-cultural relationships depends on the abil-
ity of people to adequately understand each other, interact and cooperate.

ESP Correspondence Course is organized around a subject—matter core
and 1s appropriate to the needs of specific groups of students. The main pur-
pose is language proficiency development for 3d-4" year correspondent stu-
dents majoring in petroleum engineering.

The manual develops the necessary practical skills to support communi-
cation in both oral and written forms of the language required by the condi-
tions of professional interaction.

The course consists of two modules, four units, two self-study parts, two key
to self-study sections and a variety of supplementary material. The course may
require classroom work or can be partially or entirely worked through at home
by individual students.

The modules correspond to the basic fields of professional expertise in
petroleum engineering and are developed to train the skills relevant for the
successful accomplishment of the Progress Test tasks.

Each module focuses on a core of useful language related to the topics of
professional interest with which the students need to be familiar. The suggested
succession of modules is predetermined by the nature of language mastering abil-
ity. It provides gradual increase in complexity and difficulty of studied material.
In accordance with this pedagogical principle, profound knowledge of basic lan-
guage units (vocabulary) and their combinability (grammar) makes it possible to
recognize them in a natural written speech (reading). Subsequently, speaking and
writing skills can be further developed as productive aspects of language usage.

The units follow the same basic structure which includes Lead-in sec-
tions, briefly introducing the basic subject-matter, and Practice sections,
consisting of a set of exercises to train and develop the necessary skills and
language aspect usage. The phonetic, vocabulary, grammar, reading and writ-
ing practice is provided. Assessment sections, reinforcing students’
knowledge of the topics, vocabulary and structures presented in the previous
units or the entire module, include Progress Tests which are aimed at getting
feedback and assessing students’ progress throughout the course.

The course is accompanied by easy to comprehend and operate Appendix-
es which can be used as Vocabulary, Grammar and Writing reference materials.



Course Outline

CopepxxaHue nporpammbl 1 Lenum obyyeHms MpodeccuoHanbHOMy
MHOCTPaHHOMY A3bIKY (aHrMUMUCKOMY)

Heabro nucuumnunel «IIpodeccuoHanbHblii HHOCTPaHHBIA SA3BIK (aH-
TJIMACKUI)» SBIISETCSI COBEPUICHCTBOBAHNUE MHOS3BIYHOM KOMMYHHUKATUBHON
KOMIIETEHLIUH CTYJEHTOB, HEOOXOAMMOW AJi1 OCYIIECTBIEHUS Mpodeccro-
HaJbHOM JEATENbHOCTH U MO3BOJISIIOLIECH MM MCIOJIb30BaTh MHOCTPAHHBIN
s3bIK B MpodeccuoHanbHoM cdepe.

B pesynbrare ocBoenus quctuiinabl «lIpodeccrnonanbHbiii HHOCTpaH-
HBIH S3bIK (QHTJIMMCKUI )» CTYAEHTHI 10JKHBI YMETh!

B oGsnacTu ropopenus:

e CTpPOUTH HEOOJBIINE MOHOJOTHYECKHE BBICKA3bIBAHMA IO Mpodec-
CUOHAJIBHOM TEMATHKE B NPEJAENIaxX W3YyYECHHBIX TEM C ONOPON Ha KapTUHKH,
CXEMBbI WJIM OPUTUHAJIBHBIE TEKCTHI.

B o0s1acTu yTeHus:

e I[IOHMMATh KOPOTKHE AIaITUPOBAHHBIE TEKCTHI, OTPAXKAIOLINE CHUTY-
alluu CBsI3aHHBIE C TPO(PECCUOHAILHOM JESITEIbHOCTHIO;

e U3BIEKATh HEOOXONUMYIO MH(GOPMAIMIO M3 AyTEHTUYHBIX TEKCTOB
OOIIETEXHIUYECKOU U TPOPECCHOHATILHON HAIIPABICHHOCTH;

B o0sacTu nmucbma:

e IMCaTh KOPOTKOE COOOLIEHHUE IO BOIIPOCAM, CBA3aHHBIM C OIIMCAHU-
€M OT/CJIbHBIX (PAKTOB, COOBITHIA;

e COCTaBUTh AaHHOTALIMIO TEKCTA MO MPOPECCUOHAIBHON TEMATHUKE;

Hapsiny ¢ nmpakTudeckoil 1enbio oOy4eHusi, JaHHBIA Kypc UMeeT o0pa-
30BaTeNbHbIE U BOCHUTATENbHbIE 1eNd. JlocTkeHrue 00pa3oBaTeIbHBIX IIe-
Jeil OCyIIEeCTBIISETCS B aClIEKTe T'yMaHU3al[Ml TEXHUYECKOTO 00pa3oBaHus U
O3HAuaeT paclIMpeHHe KPYyro3zopa CTYACHTOB, MOBBIILIEHUE YPOBHS OOIIEH
KYJbTYPbl MBILJICHUS, OOIICHUS U PEUH.

Peannsanpss BocnMTaTENbHOTO NMOTEHIMANA Kypca MHPOSABISETCS B TO-
TOBHOCTH CIIEIIUATMCTOB COACHCTBOBATh HAJIAXUBAHUIO MEKKYJIBTYPHBIX U
HAy4YHBIX CBS3€W, MPEACTABISATh CBOIO CTPAHy Ha MEXyHapOJIHBIX KOH(e-
PEHLMAX U CUMIIO3MYMAaX, OTHOCUTBHCS C YBaXKEHUEM K JYXOBHBIM LIEHHOCTSIM
JIPYTUX CTPaH U NPEACTABUTENIEH HHOU SI3bIKOBOU KYJIBTYPHI.

[Ipu oOydeHnH CTyACHTOB AHTJIIMICKOMY SI3BIKY CTaBSITCS CJEAYIOIINE
3aJa4u:

e (OpMHpPOBaHHE JIEKCHUKO-TPAMMATHYECKUX HABBIKOB U Pa3BUTHE
YMEHHI B OOCPEIOBAHHBIX BUIaX peuyeBoOM aesrenbHocTy (nainee BPJI);

e IUJAHOMEPHOE W ILIEJIEHAIIPABICHHOE Pa3BUTHUE YMEHHI MCIOJIb30Ba-
HUS CTpaTeruii aBTOHOMHOM y4eOHO-1T03HAaBATEIbHON A TENbHOCTH;

e (¢dopMHpOBaHKE MO3UTHUBHOTO OTHOUIEHUS W WMHTEpeca K KYJbType
CTpaHbl U3y4aeMOro S3bIKa;



e CTUMYJIMPOBaHUE MO3HABATEIIbHOW aKTUBHOCTH CTYJIEHTOB U MOTH-
BallUM K WU3YYEHUIO ACIEKTOB HCIIOJIb30BAHUS MHOCTPAHHOIO SI3bIKA B IIPO-
(hecCHOHAIIBHOM OOIIEHUH.

enu 1 3a1a4y AUCUMUILIMHBI TOCTUTAIOTCS HA MIPAKTUYECKUX 3aHATUSX,
B IIPOIIECCE CAMOCTOSATENILHON paboThl CTYJICHTOB U KOHCYJIbTallui, B opme
AJIIEKTPOHHOI0 00y4YeHHUs U OH-JaiH. [Ipu oOydyeHHH UCIONIb3yIOTCS KaK Tpa-
JULUOHHBIE, TAK U COBPEMEHHBIE METObI U TPUEMBI O0YUYEHUS.

Coaep:xanue o0y4yeHus onpeensiercs cneunpuroil Kypca u BKIOYAET
OTpPEJENICHHbIA HA0Op JEKCUYECKUX €AMHMI], IPAMMATHYECKUX TEM CO-
LUOJIMHTBUCTUYECKUX U CTPATETMYECKUX HABBIKOB U YMEHHUH B OMOCPEI0-
BAaHHBIX BUJIAX PEUEBOU JEATEIBHOCTH, IO TEMATHKE B chepe MOBCEIHEBHO-
OBITOBOTO M MPO(PECCHOHATBLHOTO OOIICHUSI.

GOHETUYECKNI MUHUMYM. 3ByKOBOIi CTpOil aHMIIHICKOTO 5I3bI-
Ka; 0COOEHHOCTH MPOU3HOIICHUS aHIJIMMCKUX TJIACHBIX M COTJIaCHBIX, yaape-
HUE, OCOOEHHOCTH MHTOHALMU AaHIJIMICKOro MPEASIOKEHUsS Ha MaTepuale
M3Yy4aeMbIX JEKCHYECKUX SIIMHHI] U TPAMMaTUYECKUX SIBJICHUW, BCTpEUaro-
IIUXCS B PACCMATPUBAEMBbIX TEKCTAX.

JIEKCUYECKUU MUHUMYM. 3a nonsslii Kypc oOydeHHs CTyAEHT
npuoOperaer cioBapHbli 3anac B 1000-1500 nekcuueckux enuHuUll (CI0B U
CJIOBOCOYETaHMN).

JlaHHbIM 00BEM JIEKCUUECKUX €IUHMUIL SBJISIETCS OCHOBOM JJIS paciiupe-
HUSl TOTEHLMAIBHOIO CJIOBAPHOTO 3araca CTYJEHTOB, U MO3TOMY MHporpamma
IpelycMaTpuBaeT yCBOCHHE HauOoJiee yNOoTpeOUTENbHBIX CIIOBOOOpPa30Ba-
TEJIbHBIX CPEACTB AHTJIMUCKOTO S3bIKA: MPe(PUKCOB, OCHOBHBIX CY((HUKCOB
MMEH CYIIECTBUTEINbHBIX, MpUilaraTeIbHbIX, HAPEUnH, ri1aroyioB. B cioBapHbIit
3arac BKJIFOYAIOTCS TaKkke (Ppa3eojOrHyecKkrue coueTaHus, Haubosee yrnoTpe-
OuTeIbHbIE CHHOHUMBI, aHTOHHUMBI, BCTPEUAIOIINECS B aHTJIUHCKUX HAYYHBIX
Y TEXHUYECKUX TEKCTaX.

PAMMATHUYECKUN MUHUMYM. B mporiecce o0y4YeHusl CTYJSCHT
YCBaMBAET CJIOKHBIE TpaMMaThyeckue (POpMBI U CTPYKTYPHI AHTIIHHCKOTO
SA3bIKa, XapakTepHbIe I MPOPECCUOHAIBHON cepbl OOLIEHUS U TEXHUYe-
CKHX TEKCTOB.

Crpanarenbnbiii 3a5or. CrocoObl iepeBoaa. OcobeHHOCTH yroTpebie-
HUS. Y CIOBHBIE NPEIJIOKEHUSA B AHTJIMUCKOM A3bIKEI0 THIIBI, IEPEBO U OCO-
OEHHOCTU yHOTPEOJICHHUS.

®opMUpOBaHUE BBHIIENEPEUNCICHHBIX HABBIKOB SIBISIETCA HEOOXOU-
MOI1 OCHOBOMW pa3BUTHS LIEJIOTO Psifla YMEHUH, ONPEESIONUX YPOBEHb HHO-
S3BIYHON KOMIIETEHIMH, JOCTATOYHOM JJIS ONTOCPEIOBAHHOTO OOIIEHUSI.

YMEHUA ITOBOPEHUA

e BECTH YCTHBbIA OOMEH MH(pOpMalUel Ha AHTJIMICKOM SI3bIKE B IO-
BCEJITHEBHBIX CUTYalUsAX Ha 3JIEMEHTApPHOM YPOBHE;



e OTBEYaTh Ha BOIMPOCH], 0OMEHUBATHCA MHEHUSIMU U MH(OpMaIuei B
nmpenenax M3y4deHHBIX TeM mpodeccruoHanbHOUM HampasieHHocTu: Geology,
Rocks and minerals, Properties of minerals, Mining engineering, Prospecting
and exploration, Oil formation.

YMEHUA UTEHU A

e TIOHMMATh KOPOTKHE QalTHPOBAHHBIC TEKCTHI, MMEIOIIUE Mpodec-
CHOHAJIbHYIO TEMATHKY;

e W3BJICKaTh HEOOXOMMMYIO MH(POPMAIMIO W3 ayTEHTUYHBIX TEKCTOB
OOLIETEXHUYECKOW U OOIIeHaYyYHOI HalpaBIE€HHOCTH U3 y4eOHHUKA U CHELH-
aJIM3UPOBAHHBIX U3JAHUM;

e TIOHMMATh JIOTUYECKYIO CTPYKTYpPY TEKCTa WM IOCJICIOBATEIHHOCTH
COOBITHH, U3TIOKEHHBIX B HUX;

e BbBIOMpaTh BHUJ UTEHUS B COOTBETCTBUU C IIOCTABJICHHOMN IIEJIBIO
(03HaKOMHUTEIBHOE, MPOCMOTPOBOE, IIOMCKOBOE U JIp.) MPU pabOTe C TEKCTaMH.

YMEHU S ITMCBMEHHOM PEUM

e TIMCaTh KOPOTKOE COOOIICHHE MO KIIOUEBBIM CJIOBAM cllaija, CBS-
3aHHBIM C OIMMCAaHUEM OTIEIbHBIX (PaKTOB, COOBITHI;

e TIMCaTh TPAMMATHUYECKU M JIEKCHUECKH MPaBUILHOE COOOIIEHUE, CO-
JiepIKalee OTBET Ha MOCTaBJICHHBIN BOTIPOC;

e HamNMCaTh AHHOTAIIMIO TEKCTa MO MPOGECCUOHATBHONU TEMAaTHKE.

Course Structure and Progress Test Requirements

CTpykTypa Kypca

Crpyxtypa kypca «I[IpodeccrnoHanbHbIi HHOCTPAHHBIH SI3bIK (QHTIIMHACKHIM )»
pa3pabarbIBaeTCs ¢ y4ETOM JUCTAHLMOHHOIO M MPOOJEMHO-OPUEHTUPOBAHHBIX
METOJIOB U MPUHIIMIIA MOAYJILHOM OpraHu3aliy npoiecca 00y4eHus! U MpecTaB-
JsieT co0O0M JIOTMYECKH B3aUMOCBSI3aHHbIe MOAynu. Kaxkaplii u3 Moaynel umeer
€IMHYI0 CTPYKTYPY M COCTOMT W3 YPOKOB, 3aJIlaHUM JJIsI CAMOCTOSITEJIbHOTO BbI-
TIOJTHEHHS ¥ TIPOBEPKH, & TAK)KE TECTOBBIX KOHTPOJIBHBIX PadOT.

B cooTBeTcTBUM ¢ ACHCTBYIONIMMHU Y4E€OHBIMHM IUJIAaHAMH HA TOJHBINA
Kypc oOyuenus «lIpodeccruoHamsbHOMY HHOCTPAHHOMY SI3bIKY (QHTJIMHACKO-
My)» JUISl 3a0YHBIX OTHEJIECHHUI BY30B HES3BIKOBBIX CIELUAIBHOCTEW OTBO-
JUTCSl He MeHee 24 4yacoB 00s13aTeNbHBIX Ay JUTOPHBIX 3aHATUN, 264 yaca ca-
MOCTOSITEJIbHON pabOThl M KOHCYJbTALMK U3 pacuera OJIMH 4ac Ha KaXKJOoro
CTyZeHTa. 3a Kypc 0Oy4eHHUs CTYJCHT BBIIOJHSAET YEThIpE KOHTPOJIbHBIE Pa-
OOTBI, CAAET YETHIPE 3aUeTa.

Pacnipenenenne yueOHbIX 4acoB.

3 xypc: 12 gacoB ayquTOpHBIX 3aHATHM, 132 yaca camMOCTOATENBHOM pa-
00TbI. CTyI€HT BBINOIHSET ABE KOHTPOJbHBIE pa0OThI U CIA€T 3a4€T B KOHIIE
ISTOTO U IIECTOI0 CEMECTPOB.



4 xypc: 12 yacoB ayauTOpHBIX 3aHATHM, 132 yaca caMmOCTOATENBHON pa-
00TbI. CTYJIEHT BBINOJHSAET YETHIPE KOHTPOJIbHBIE PA0OTHI, CIAET 3aYEThI 110
OKOHYaHHUH CEIbMOT0 U BOCBMOT'0 CEMECTPOB O0yUEHHS.

TpeOoBaHus Ha 3a4eTte

[Iporpamma naHHOTO Kypca MpeAyCMaTpUBAET IMPOBEICHHE PYyOEKHOTO
KOHTPOJISI 3HAHWW, HABBIKOB M YMEHUM. LI€IbI0 KOHTPOIIS ABIIAETCS OLIEHKA Ka-
4YeCTBa A3bIKOBOM MOJrOTOBKU CTYJEHTOB 10 U3y4aeMOU y4eOHOM JTUCIUILINHE.

Py6exxHbIli KOHTPOJIb (3a4€T) MO3BOJIAET ONMPEEIUTh KaueCTBO YCBOE-
HUS CTyJEHTaMU y4yeOHOro Marepuana Mo paszenam (ImoaremMam) MOIYJIS.
ITposogurcs B V, VI, VII u VIII cemectpax.

3aver. K 3adery JomyckarTCs CTYAEHTHI, MPEACTABUBIINE KOHTPOJIb-
HYI0 paboTy, BKJIIOYAIOLIYIO 3aJlaHus [0 YTEHMIO, JICKCUKE U I'paMMaTHKE,
BBINOJIHSIEMbIE B TUCbMEHHOU (hopMme.

JIiist mojty4eHus 3a4eTa CTyACHT TOJKEH YMETh:

a) TPOYUTATh CO CIOBApPEM TEKCT Ha aHIVIMICKOM S3BIKE, COACPKAIIMMA
VM3yYEHHBIM rpaMMaThdecKuil marepuai. dopMa IpOBEPKU — MUCbMEHHBIN
unu yctHeli nepeBoa. Hopma nepeBoaa — 600—800 nmeyaTHBIX 3HAKOB B 4Hac
nucbMeHHO win 1000—1200 neyaTHbIX 3HAKOB B YaC YCTHO;

0) Oecena 1o 0OIHOM U3 MPOMIEHHBIX 3a CEMECTP PA3TOBOPHBIX TEM.

BrinosiHeHue u opopmiieHNEe KOHTPOJIBHBIX PadoT

KonnuecTBO KOHTPOJBHBIX 3aJaHUI, BBHIMOJIHSIEMBIX HAa KaXKIOM Kypce,
yCTaHABIUBAETCA y4eOHBIM IJIAaHOM YHUBepcutera. Kaxkaas KOHTposIbHas pa-
0ota BKIOYAaeT 5 BapuaHTOB. CTYJEHT JOHKEH BBINOJIHUTH OJWH U3 5 Bapu-
aHTOB B COOTBETCTBUU C MOCICTHUMU MUPpaMu HOMEpa 3a4ETHON KHUKKU:

1,2 — Bapuant Ne 1;
3,4 — Bapuant Ne 2;
5,6 — BapuanT Ne 3;
7,8 — BapuaHT Ne 4;
9,0 — BapuanT Ne 5.

KoHnTtponbHas paboTa gomkHa OBITH BRITTOTHEHA Ha JUCTax ¢popmara A4
neyaTHeIM crocooom, 14 mpudrom, Times New Roman, 1,5 uaTepBan, na-
paMeTphl CTpaHuIlbl JOJKHBI cooTBeTcTBOBaTh 'OCTy P 6.30-2003 (Bepx-
Hee, HUKHee, Jiepoe noJie 20 mm, mpaBoe — 10 MM). TUTYIBHBIN JUCT JOJIKEH
coJlep>KaTh: MOJIHOE HAUMEHOBAaHHE 00pPa30BaTEIBLHOTO YUPEKICHUS, BUJT pa-
OO0ThHI, Ha3BaHUE NUCIUIUIMHBI, (DaMUINIO, UMS, OTUYECTBO CTYIEHTa, KypC,
HOMEP TPYIIIIbI, HOMEP 3a4ETHON KHU>KKHA, HOMEP KOHTPOJIbHOM pabOTHI.

Crynentsl 3a04Horo otaeneHusi uszydaroT «lIpodeccuonanbHbiii MHO-
CTpaHHBIN SI3bIK (QHTVIMMCKUMN)» 2 rojla — Ha TPEThEM U YETBEPTOM Kypce, T. €.
4 cemectpa. Utorom o0ydeHus sBiseTcs 3a4eT Ha 4-M Kypce (8 cemectp).

3aueT Ha TPETbEM Kypce MpearnosaraeT BbIIIOJIHEHUE KOHTPOJIbHBIX pa-
6ot Ne 1-2 (5 cemectp — kouTpoasHas padora Ne 1 (TEST 1); 6 cemectp —
KoHTpoJbHas padbora Ne 2 (TEST 2).



UNIT 1
WHAT IS GEOLOGY?

LEAD-IN

Answer the following questions:
What does the word “geology” mean?
What does geology deal with?

c
1. Geology tools

2. The Earth’s layered structure

3. Rocks and minerals

4. A geological map

I. Read and remember the list of words associated with Geology.

1) crust (Earth) — Kopa (3eMHas)

2) event — XOJT COOBITHIA

3) force (s) — cuna

4) evidence — JI0Ka3aTeJIbCTBO, OITBEPIKIACHUE
5) to interpret — UHTEPIPETHPOBATH; IIOHUMATh

6) to affect — JIENUCTBOBATh

7) endogenous — DHJIOTCHHBIN

8) exogenous — DK30TCHHBIM

9) to originate — MIPOUCXO/IUTh, BO3HUKATh

10



10) volcanic activity — BYJIKAHMYECKasi aKTUBHOCTh

11) earthquake — 3eMJIETPSICEHUE
12) destructive — pa3pyUIUTENbHBIN
13) effect — CJIEICTBHUE
14) weathering — BBIBETPHUBAHNUE
15) erosion — 3po3us
16) transport (of rock mate- — mepeHoc
rial)
17) to pertain to — OTHOCHUThCS, UMETh OTHOIIICHUE
(to — Kk uemy-J1. )
18) to be concerned with — CBSI3aHHBIN C YEeM-]I.
19) to draw on — HUCTO0JIb30BaTh
20) to decipher — pacmupoBbIBAaTh, IOHUMATh

I1. Read the following words and remember their pronunciation.

[o:] surface, earth, first

[0] geology, carbonic, oxygen,

[1] history, living, consist

[ai] sides, kinds, limestone

[o:] transform, organism, formed, source

I11. Pay attention to the stress in the following words.

ge’ology phe nomena de’velop

pro’ceed partici’pation ex plore

e’vent accumulation "layer

clima’tology "saturate ’knowledge

READING

IV. Read the text and match the parts of the sentences.
GEOLOGY

The word Geology comes from the Greek language and means “science
or knowledge of the Earth”. Geology has to do with the nature and develop-
ment of the Earth’s crust. Events, which happened hundreds of millions of
years ago, have to be reconstructed from evidence that is available. Geology
has been subdivided into several specialized disciplines. Classical geology in-
terprets the events of the past in terms of processes, which occur at present.

The uppermost part of the crust is affected by two different kinds of
forces. Firstly, there are endogenous forces that originate within the Earth.
The crust is never completely at rest because of movements resulting from
these endogenous forces. Everything is in motion. Volcanic activity and
earthquakes are endogenous forces. The form of the Earth’s surface is the
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result of a balance between the endogenous forces and exogenous forces that
act at the Earth’s surface. They are the destructive effects of the weathering,
erosion and transport of rock material. The principal agents of this process
are water, wind and in the polar and mountain ranges, ice. Endogenous forces
can result in the formation of new rocks (for example, in volcanoes), while
exogenous forces are destructive and transportive. The study of the Earth’s
geological history is called stratigraphy.

Regional geology aims at the integration of all the geological infor-
mation pertaining to a particular area and this is expressed in the form of
geological map. Such maps are the essential basis of all kinds of practical ge-
ological work.

Applied geology is concerned with the practical use of geological
knowledge (discovery of mineral resources, oil and water, etc.). The natural
laws controlling geological processes have remained essentially the same for
thousands of millions of years.

So geology is the study of the Earth’s history and draws on all the techno-
logical resources of modern science in deciphering the record of the rocks as
documents of Earth history. The present state of geology has been attained as a
result of much work spread over many years and even now, views on the Earth’s
evolution and Man’s ideas of his own development are far from complete.
Abridged from: Essential Geology. Student’s book. TPUPublishing House.
R.N.Abramova, O.V. Rozhkova, A. Yu. Falk. 2006.

1. The word geology comes a) with the practical use of geological
knowledge.
2. Geology has become subdi- b) to a particular area.
vided
3. We can draw ¢) into several more specialized disci-
plines.
4. The upper part of the crustis  d) at the integration of the geological
affected information.
5. The crust is constantly sub- e) from the greek language.
jected
6. Regional geology aims f) by two different kinds of forces.
7. This information pertains g) to vertical and horizontal move-
ments.
8. Applied geology is concerned h) on information from several disci-
plines.
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V. Read the text and state, if the following statements are true (T) or
false (F).

EARTH STRUCTURE

Advances in seismology, computer modeling, mineralogy and crystal-
lography at high temperatures and pressures give insights into the internal
composition and structure of the Earth.

Seismologists can use the arrival times of seismic waves in reverse to
image the interior of the Earth. Early advances in this field showed the exist-
ence of a liquid outer core (where shear waves were not able to propagate)
and a dense solid inner core.

These advances led to the development of a layered model of the Earth,
with a crust and lithosphere on top, the mantle below (separated within itself
by seismic discontinuities at 410 and 660 kilometers), and the outer core and
inner core below that.

More recently, seismologists have been able to create detailed images of
wave speeds inside the earth in the same way a doctor images a body in a CT
scan. These images have led to a much more detailed view of the interior of
the Earth, and have replaced the simplified layered model with a much more
dynamic model.

Abridged from: https://en.wikipedia.org/wiki/Geology#Whole-Earth_structure

Statement True/False (T/F)

1. Modern geologists know the internal composition
of the Earth.

2. The Earth has only one core.

3. The Earth consists of a crust and lithosphere, a
mantel, and an inner core.

4. Recently, seismologists have obtained detailed
images of wave speeds inside the Earth.

5. A layered model of the Earth was replaced by a
dynamic one.

VOCABULARY AND TERMINOLOGY

VI. Read the text GEOLOGY in detail. Study the following verbs. Fill in
the gaps with one of the verbs from the list in the correct form and a
suitable preposition. Use the Passive Voice where necessary.

come from IIPOUCXOIUTH

draw on MOJIYYUTh

be subdivided into OBITh pa3JeJIeHHbIM Ha

be affected by HaXOJUTHCS MO BO3ICUCTBUEM Y.-JI.
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aim at LIEJIUTh, METUTH BO YTO-I1H100

pertain to IPUHA]IC)KATH, IMETh OTHOIIICHHE K
be concerned with KacaThCs, IMETh OTHOIIICHHE K
1. The word “geology” the Greek language.
2. Geology many different disciplines.
3. Many geological processes endogenous and exogenous
forces.
4. Integration of all the geological information a particular area.
5. The Earth’s surface many destructive forces, such as
weathering, erosion, etc.
6. Applied geology the practical use of geological
knowledge.
7. Geology is the study of the Earth’s history and all the techno-

logical resources of modern science in deciphering the record of the rocks as
documents of Earth history.

VII. Choose the correct variant a, b or c.

1. The surface of the Earth is formed by
a) endogenous forces
b) exogenous forces
c) both

2. Geological maps
a) show all geological information
b) show geological information from particular areas
c) show essential bases of all kinds of mining

3. Atrecent views on the Earth evolution and development of a man
a) have changed
b) are not complete
¢) have not been determined

4. Geologists :
a) input different geological events
b) establish history of the Earth
c) both

5. Applied geology deals with .
a) practical application of geological science
b) present day processes
c) geological maps of different areas
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VIII. Match the science (1-6) with the description of what it studies (a—f).

D)

2)

3)

4)

S)

6)

palaeontology

classical geology

geology

regional geology

stratigraphy

applied geology

a) combines all the information from
different fields of geological science
and makes maps.

b) is concerned with the study of
earth’s geological history on the basis
of research of sedimentary rocks.

c¢) deals with observations and classifi-
cation of the remains in the rocks and
thus constructs their evolution.

d) studies the earth history and uses
technology to decode the records of
rocks.

e) deals with practical application of
geological knowledge.

f) seeks to interpret the past events in
terms of the processes which are at
work at present.

IX. Read and remember the list of the words associated with GEOLOGI-

CAL METHODS.
1) identification
2) geological surveys
3) remote sensing
4) geological mapping
5) folding
6) faulting
7) igneous
8) intrusion
9) airphoto interpreta-
tion
10) outcrop
11) creek
12) fabric
13) torely on
14) to occur
15) to relate to

— ONPENIEIICHUE, YCTAHOBIICHUE

— F€0JIOTHYECKHUE U3bICKAHUS

— IMCTaHIIMOHHAs ChEMKa

— T€0JIOTMYECKOE KapTUPOBAHUE

— CMelleHHe miacta 6e3 pa3pbiBa CIUIOMIHOCTH
— CKJIaI4aTOCTh

— BYJIKAHUYECKUH

— BHEJIpEHHE, Marma

— pacmupoBKa a3pOCHEMKHU

— oOHa)KeHHAas IMopoaa

— CTPOEHHUE TOPHOU MOPOJIbI
— MOJIaraThCs Ha

— CyILIECTBOBATH

— OTHOCUTBCS K
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GEOLOGICAL METHODS

Geological methods rely on the identification of rocks and minerals and
an understanding of the environment in which they formed. These surveys
aim to find what rock types occur at or close to the surface and how these
rock types are related to each other 1. e. their boundaries, ages, and structure.

Based on known "environments for mineralisation" or models for min-
eralisation, regional geological surveys can be used to define smaller areas in
which more detailed studies can be undertaken.

A geological survey can be undertaken using a number of methods de-
pending on the size of a region and the amount of information that is required.

Remote Sensing — some geological mapping can be done using satellite
remote sensing methods. While most of these methods rely on geophysical ra-
ther than pure geological data, the use of this method can give broad scale views
of surface geological structures such as folding, faulting, igneous intrusions, etc.

Airphoto interpretation — this can give a broad overview of the geologi-
cal relationships of an area with no detailed knowledge of the mineral com-
position or fabric of the rocks.

Outcrop surveys — this is normally achieved by geologists driving along
roads and walking traverses along creeks and rivers mapping the outcropping
rock types. This can give a regional view of the rock types and their mineral
content and fabric, but often no clear understanding of the relationships be-
tween rock layers (unless outcrop is exceptional).

Geology interpretation surveys — these are more detailed outcrop surveys
where geological boundaries are established and interpreted in a small area.
Abridged from: http://www.australianminesatlas.gov.au/education/down_under/
exploration/geological html

X. Read the sentences about GEOLOGICAL METHODS and state, if
they are true (T) or false (F).

Statement True/False (T/F)

1.  Geologists use a wide variety of geological meth-
ods in their work.

2. The aim of all geological surveys is to explore oil
fields.

3. Regional geological surveys deal with vast territo-
ries all over the world.

4. Remote sensing methods are performed with the
use of sattelites.

5. Airphoto interpretation gives the detailed
knowledge of the mineral composition or fabrics of
the rocks.
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Statement True/False (T/F)
6. Outcrop surveys give only a broad overview of the
geological relationships of an area.
7.  Geology interpretation surveys are the most de-
tailed survey, where a small area is analysed.

GRAMMAR

The Passive voice
We form the Passive voice with the verb to be and the Past Participle of the
main verb.

\ to be + Past Participle (pp) \
We use the Passive voice:

1. When the person who carries out the action (the agent) is unknown,
unimportant or obvious from the context.
E.g. My car was stolen last night. (unknown agent)

The plants are watered every evening. (unimportant agent)

The house was burgled. (by a burglar — obvious agent)

2. When the action itself is more important than the agent, especially in
news headlines, newspaper articles, formal notices, instructions, adver-
tisements, processes, etc.
E.g. The new wing of the hospital was opened by the President yesterday
morning. (formal notices)

The seeds are planted months before the year’s wheat is harvested. (pro-
cesses)

3. When we want to make statements more polite or formal and we do
not want to say who or what is to blame.
E.g. My new CD player is broken. (more polite than You 've broken my new
CD player.)
(For more details you may see Grammar Reference p. 169)

XI. Complete the following passive voice sentences in the tenses sug-
gested.

This picture (always admire). — Present Simple

The Tower of London (formerly use) as a prison. — Past Simple
This play (forget) in a few years' time. — Future Simple
English (speak) all over the world. — Present Simple

Any questions (ask) about me? — Past Simple

The matter (discuss) tomorrow. — Future Simple

AN N e
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7. Milk (use) for making butter and cheese. — Present Simple
8. The bridge (build) last year. — Past Simple

9. The book (finish) next month? — Future Simple

10. Your question (answer)? — Present Simple

11. I (punish) for something I didn't do. — Past Simple

12. What (do) about this? — Future Simple

XII. Change the forms of the verbs in the sentences from the active into
the passive voice. Translate the sentences into Russian.

Example: Someone is interviewing Dr Jonhson at the moment. —

Dr Jonhson is being interviewed at the moment.

You mustn't use this machine after 5:30 p. m.

We had warned him the day before not to go too near the canal.
They are mending your shoes at the moment.

Someone will drive your car to Edinburgh on Tuesday.

They don't allow smoking at this restaurant.

You should pay your bill before you leave the hotel.

I have told the children about the party.

About thirty million people are watching this programme.

9. We expect students not to talk during the examination.

10. You mustn't touch this button while the experiment is in progress.
11. Someone will blow a whistle if there's an emergency.

12. You should keep flowers in «a warm sunny place.

TRANSLATION

XN R =

XIII. Search the texts of Unit 1 for 10 sentences in the Passive voice,
write them down and translate into Russian.

SPEAKING

XIV. Answer the questions concerned with GEOLOGY.
What is classical geology aimed at?

What forces affect the Earth’s crust?

How do endogenous forces affect the crust?

What are the obvious effects of the exogenous forces?
What does stratigraphy deal with?

What is regional geology aimed at?

What does applied geology deal with?

NNk =
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XV. Fill in the spidergram with the words associated with Geology and
explain your associations.

Example: Geologists have to do a lot of field work under severe conditions.

XVI. Describe the pictures in 10 sentences.

Example: Geologists conduct investigations on site.
WRITING

XVII. Write an abstract (100—120 words) to the following article. (For
more details you may see Writing Reference p. 176)

FOUNDERS OF GEOLOGY

In the late 1700°s Scotland became the home of practical geology. When
we look at a geological map of the world it is not difficult to see why Scot-
land, within its 49,000 square miles (80000 square km) possesses practically
every geological structure and age of rock possible. The person regarded as
the founder of modern geology is James Hutton (1726—1797), of Edinburgh.
By studying the rocks where they outcropped (in the field, as geologists say),
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he formulated theories about the past conditions that formed them. He visual-
ized an abiding Earth on which forces of rock formation were balanced by
forces of rock destruction. It was he who put the Neptunian theories to rest.
Another approach to practical geology is that of the experimental scien-
tist. The pioneer in this field was Sir James Hall (1761-1832)-not the great
19tm-century American geologist of the same name but another Scot from Ed-
inburgh. Hall melted rock specimens in the furnace of an iron foundry and
observed what was produced as they cooled. He also conducted experiments
to stimulate the formation of various rock structures by compressing layers of
clay. Most of these experiments were conducted after Hall’s death, because
he was dismissive of this experimental approach.
Abridged from: Dougal Dixon. The Practical Geologist. Aurum, US, 1992.
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UNIT 2

ROCKS AND MINERALS
LEAD-IN

Answer the following questions:
What types of rocks do you know?
What minerals do you know?

Match the English words with the pictures:

A~

Volcanic
eruption ‘
T

c

1. Rock cycle

2. Sedimentary rocks
3. Igneous rocks

4. Metamorphic rocks
I

. Read and remember the list of the words associated with Rocks and
Minerals.

1) rock — TOpHas rnopojaa

2) aggregate — CPOCTOK MHUHEPAJIOB

3) igneous rocks — ByJIKAHUYECKHE (MarMaTudeckas) mopo bl
4)  sedimentary rocks — 0CaJI0YHBIE TTOPOIBI

5) metamorphic rocks = — MeTtamopduueckrue mopoIbI

6) hydrothermal rocks  — ruapoTepmanbHBIE TOPOIBI

7)  solid state — TBEPAOE COCTOSTHUE

8) crystallization — KpUCTaJUIA3AIIHS

9) fluid — XKHUJKOCTh
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10) particle — BKJIFOUEHUE

11) plutonic — TTyOMHHBINA, MarMaTHYECKUI

12) effusive — U3BEPTHYTHIN

13) fine-grained — MEJIKO3EPHUCTHIN

14) coarse-grained — KPYIHO3EPHUCTHIN

15) lithification — OKaMeHEHUe, TUTUDUKALIHS

16) dissolved material — pacTBOPEHHOE BEIIECTBO

17) abundance — OTHOCUTENBHOE KOJMYECTBO, COAECPKaHNE
18) to melt — IIJIABUTHCS

19) to solidify — OTBEp/IEBATh

20) to cool — OXJIAKIAThCS

I1. Read the following words and remember their pronunciation.

[a:] particle, marble, target

[o] rock, disselved, solid

[1] igneous, lithification, sedimentary

[ai] crystallization, hydrothermal, solidify
[0:] coarse, metamorphic, formed

I11. Pay attention to the stress in the following words.

‘aggregate meta ' morphic lithifi’cation

‘process hydro thermal so'lidify

‘igneous crystalli’zation ef’ficient

sedi'mentary ef’fusive ‘concentrate

READING

IV. Read the text and match the parts of the sentences.
ROCKS

A rock is an aggregate of minerals. Many different processes can form
rocks. Some are formed from melts (igneous). Some are formed by solidify-
ing sediments like sand or clay (sedimentary). Some are formed by re-
crystallizing previously formed rocks in the solid state (metamorphic). And
some are formed by crystallization from hot aqueous fluids (hydrothermal).

Rocks that are formed by crystallization of a melt are igneous. These
may be formed at depth (intrusive or plutonic), or they may form on the sur-
face (effusive or volcanic). In general, igneous rocks that cool rapidly
(i. e. volcanic rocks) are very fine-grained; whereas rocks that cool slowly
(i. e. plutonic rocks) are coarse-grained.

Rocks that are formed on the surface of the Earth by solidification (lithi-
fication) of weathered or dissolved material are sedimentary. These are
generally classified by the size of the particles, although the compositions
change systematically with particle size.
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Rocks formed by recrystallization in the solid state are metamorphic.
They may be metamorphosed from sedimentary, igneous, metamorphic, or
hydrothermal rocks.

Rocks that are formed by crystallization from hot aqueous fluids are hy-
drothermal. These are commonly formed near intrusive igneous bodies. This
1s a very efficient way to concentrate the elements of low natural abundance,
so many of the economically important ore minerals are formed this way.
Abridged from: Press Siever. Understanding Earth. Freema & Co, 1994.

1.

3.

Many different processes
Some rocks are formed

a) are igneous.
b) an aggregate of minerals.

Rocks formed by crystalliza-  c¢) are coarse-grained.
tion of a melt
4. Igneous rocks that cool rapidly d) from sedimentary, igneous, meta-
morphic, or hydrothermal rocks.
5. Plutonic rocks e) are formed this way.
6. Rocks formed by lithification f) by solidifying sediments like sand
or clay.
7.  Rocks may be metamor- g) near intrusive igneous body.
phosed
8.  Hydrothermal rocks are h) are very fine-grained.

commonly formed

9.  Many of the economically
important ore minerals

10. A rock is

V. Read the text and state if the following statements are true (T) or false (F).
MINERAL PROPERTIES

1) can form rocks.

J) are sedimentary.

Since most rocks contain minerals, some knowledge of minerals is nec-
essary to identify rocks. Minerals are the fundamental building blocks of rock
materials in the earth. They are defined as naturally occurring inorganic sub-
stances with a definite chemical composition and specific crystal structure.
Over 4000 minerals have been identified in the Earth. There are over 100 el-
ements in the crust, which consists almost entirely of eight elements. The re-
maining elements account for less than 1 % of the crust, which therefore has
a very simple composition.

Because minerals are chemicals, they have special properties, which aid
in their recognition. Minerals are easily identified by chemical analysis. One
of the properties of minerals, which depend on their chemical composition, is
specific gravity or relative weight of the minerals.

Most minerals also have a distinct crystal form. This depends on the ar-
rangement of the atoms in each mineral. Mineral crystals fall into six systems
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and these can be identified by the angles of the crystal. The way a mineral
breaks in flat planes is called cleavage. This can be used in identification.
Mica is an example of perfect cleavage. Minerals also break in an irregular
way, which is called fracture.

All minerals have a definite hardness, which is the mineral’s ability to
scratch or to be scratched. Hardness is generally measured on a scale of 10. The
color of minerals is not important in identification, because the color may be dif-
ferent due to impurities or surface changes. Streak is the color of a powered min-
eral, and lustre is the way the structure of a mineral reflects or breaks up light.
These and many other properties help to identify them in the field and laboratory.

The way minerals form rocks is a complicated process. It involves
chemical reactions at high temperatures and pressures. These different condi-
tions, which may occur within or beneath the crust of the earth, produce a va-
riety of rocks. While rocks are quite alike chemically, they differ greatly in
their physical and mineral characteristics. All minerals are found in rocks.
Diamonds are found only in a volcanic rock called kimberlite. Other minerals
like quartz and calcite may be found in many different rocks.

Abridged from: Dougal Dixon. The Practical Geologist. Aurum, US, 1992.

Statement True/False (T/F)

1. Minerals are naturally occurring organic substanc-
es with a definite chemical composition.

2.  The Earth possesses over 5000 minerals.

3.  Minerals are easily identified by chemical analysis.

4.  Few minerals have a distinct crystal form.

5. Mineral crystals fall into ten systems and these can
be identified by the angles of the crystal.

6. Mica is an example of perfect cleavage.

7.  Hardness is generally measured on a scale of 5.

8.  The colour of minerals is extremely important in
identification.

9. Rocks differ greatly in their physical and mineral
characteristics.

10. Diamonds are found in various types of rocks.
VOCABULARY AND TERMINOLOGY

VI. Read the text MINERAL PROPERTIES in detail. Match the terms
with their definitions.

Term Definition

1) hardness a) its weigth relative to the weight of an unequal
volume of water
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2) habit b) how a mineral reflects light

3) mineral c) how a mineral parts along weakness in its crystal
lattice

4)  polymorph d) random breakage of a mineral along no particular
orientation

5) specific gravity  e) a consistent crystal shape, which is controlled by
the chemical composition of a mineral

6) conchoidal frac- f) its colour in the powered form

ture

7) lustre g) naturally occurring inorganic substances with a
definite chemical composition and specific crystal
structure

8) fracture h) several physical forms of a mineral

9) cleavage 1) how a mineral resists scratching

10) streak j) minerals break along characteristic curved surfaces

that look like slightly concave, circular seashells

VII. Read the text MINERAL PROPERTIES in detail. Study the follow-
ing verbs. Fill in the gaps with one of the verbs from the list in the correct
form and a suitable preposition. Use the Passive Voice where necessary.

account for HAaCUHUTHIBATH
aid in IIOMOraTh, COACHCTBOBATh
depend on 3aBUCETH OT Y.-JI.
fall into pacrajarbcs Ha 4.-J1.
measure on a scale U3MEPATH T10 TIKAJIe
break up MIPEIOMIISITh
be identified by pacno3HaBath 10 Y.-J1.
1. Minerals are easily chemical analysis.
Mineral crystals six systems, and these can

the angles of the crystal.

3. Lustre is the way the structure of a mineral reflects or
light.

4. The remaining elements less than 1% of the crust.

5. Hardness is generally of 10.

6. Minerals have special properties that their recognition.

7. One of the properties of minerals, which their chemical com-

position is specific gravity, or relative weight of the minerals.

VIII. Choose the correct variant A, B or C.

l.

Minerals are naturally occurring inorganic substances with
a) a definite chemical composition
b) a specific crystal structure
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c)

both

2. There are over
almost entirely of eight elements.

a)
b)

c)

elements in the crust, which consists

1000
10
100

3. A distinct crystal form of a mineral depends on the arrangement of the

a)

b)
)

4. The way a mineral breaks in flat planes is called

a)
b)

c)

in each mineral.
protons

atoms

neutrons

fracture
breakage
cleavage

a)
b)

c)

mica
ore
diamond

is an example of perfect cleavage.

IX. Read and remember the list of the words associated with FOSSILS.

1)
2)
3)
4)
5)
0)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

fossil

remains
petrifaction
oxydation
compound
hydrogen
carbon
nitrogen
sulphur
decomposition
under favourable conditions
circumstances
diagenesis

to refer to

to dig/ dug/dug
to decay

to resist

to deposit

to lithify

to be embedded

— HCKOIIAaEMOE, OKaMEHEIIOCTh
— OCTaHKHU

— neTpuduKanus, OKaMCHCHHE

— OKHCJICHUE

— XUMHYECKOE COEIUHEHHE

— BOJIOPOT

— yraepon

—a3oT

— cepa

— pa3joKeHue

— TIpH OJIATONIPUSATHBIX YCIOBUSIX
— 00CTOATENIHLCTBA

—nMareHes

— OTHOCHUTHLCH K

— KOITIaTh

— paznaraTbes

— COIIPOTHBIIATHCS

— O0CaXKIaThCs, OTI0KUTHCS

— OKaM€eHEeBAaTh

— 3ajieraThb
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FOSSILS

In common usage the word fossil was referred originally to anything dug
out of the ground. The root Latin word is fossilis meaning dug up, and there-
fore, minerals as well as the remains of animals and plants were called fos-
sils, but the term soon became restricted to the remains of animals and plants
found in rocks. These used to be called petrifactions. William Smith recog-
nized that certain fossils are known as characteristic fossils.

Immediately after death, organisms begin to decay. The slow process of
oxidation takes place in the presence of oxygen, and simple compounds with
hydrogen, carbon, nitrogen, sulphur and phosphorous are the final products.
In the absence of oxygen, fermentation takes place, resulting in the formation
of carbon and nitrogen. The channels through which gas has escaped from
decaying organisms are sometimes preserved in sediments.

The hard parts of organisms resist decomposition more effectively than
the soft parts and become buried in and protected by sediment. Under favora-
ble conditions either the complete animal or parts of it, may be preserved in
their original state.

In favorable circumstances, large numbers of dead animals can be de-
posited and entombed in sediments. The covering of the fossils by successive
layers of sediment and the resulting increase in pressure causes the sediments
to become compacted and lithified and also affects the fossils themselves.

The most important change is a reduction with increasing pressure, in
the size of the pore spaces of the rocks and the consequent loss of water. This
1s accompanied by a series of chemical reactions, which are known as dia-
genesis. The processes of fossilization take place over long periods of time.

For all practical purposes they are restricted to the sedimentary environ-
ment and do not occur in igneous rocks which are produced by the crystalliza-
tion of magma. Most fossils are the hard parts of organisms, which have been
embedded in sediments and altered by chemical reaction. They may become
calcified or silified and thereby resistant to attack. Carbonization plays a spe-
cial role in the preservation of plant fossils. Coal was formed in this way.

Fossils are not merely interesting or beautiful structures which occur in
the sediments, in which they lived or in which they were buried, but are ra-
ther the means whereby the process of evolution can be traced and the clues
to the interpretation of past events are recorded cryptically in sedimentary
rocks to form a diary of Earth history.

Abridged from: http://lectmania.ru/2x1b3.html

X. Read the sentences and decide if they are true (T) or false (F).

Statement True/False (T/F)

1.  Fossils can be found in sedimentary rocks as well
as igneous and metamorphic ones.
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Statement True/False (T/F)

2. The process of fossilization takes place over long
periods of time.

3. Oxygen plays an important role in the process of
fossilization.

4.  Fossils are usually preserved in different rocks.

5. Diagenesis is known as reduction accompanied by
some chemical reactions.

6. Coal was formed as a result of carbonization.

7. The word fossil refers to anything in the ground.

8.  Fossils are simply interesting and beautiful struc-
tures.

9. Petrifaction has the same meaning as fossils.

10. Fossils can be divided into several groups.

GRAMMAR

The Passive voice

Only transitive verbs, 1. e. verbs that take an object, can be changed into the
passive.

Example: Steve wrote a letter (transitive verb) — A letter was written by
Steve.

By+agent is used to say who or what did the action. By+agent is omitted in
the passive sentence when the agent is unknown, unimportant, obvious
from the context, or when the subject of the active sentence 1s a word such
as someone, people, they, one, etc.

Example: Someone broke the window. — The window was broken.

In the passive, the preposition that follows a verb (e. g. refer to, laugh at,
speak of, break into) is placed immediately after the verb.
Example: Dave turned the radio off. — The radio was turned off by Dave.

(For more details you may see Grammar Reference p. 169)
XI. Match the sentences on the left with their equivalents on the right.

1. O nokitazie MHOTO rOBOPHIIH. A. He was answered at once.

2. Im mpennoxunu ceroans uHte- B. These data are referred to.
PECHYIO JICKITHUIO. C. What films have you seen this
3. Ha Hux nosaranuce. month?

4. Ha nero mocmotpenu ¢ yausie- D. The report will be followed by a
HUEM. discussion.

5. ITomoB n300pen paauo. E. How many letters did you get last
6. OO0 »TOIf cTaThe MHOTO TOBOPAT.  week?
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7. CKONBKO THCEM Bbl MOJYUYWUIIA Ha
3TOM Hexele?

8. 3a HIMH ITOCJIEJOBAJIH.

9. OHH enie HE 3aKOHYMIIM ITOT DKC-
MIEPUMEHT.

10. Emy cpa3y oTBeTnin.

11. Ha >t maHHbBIC CCHIIAIOTCA.

12. 3a noknaaoMm mocieayeT 00CyxK-
JICHUE.

13. Kakue ¢uibmbl Bbl BHUACIH B
3TOM Mecsiie?

14. Ha »To BerecTBO OBLIIO OKa3aHO
BO3JENCTBHE

15. 3a craThbsIMu MOCJIAIH.

F. The articles were sent for.

G. This substance was acted upon.
H. They have been offered an inter-
esting lecture today.

I. They were relied upon.

J. The report was much spoken of.
K. Radio was invented by Popov.

L. They made a lot of experiments
last week.

M. They were followed.

N. He was looked at with surprise.
O. We were answered by a scientist.
P. These data are referred to.

Q. What films did you see last
week?

R. They haven't finished this exper-
iment yet.

S. How many letters have you got
this week?

T. This article is much talked about.

XII. Change the sentences using the passive constructions with verbs fol-

lowed by prepositions.

Example: They spoke much of the talented actress. —
The talented actress was much spoken of-

We called in the police.
Burglars broke into the house.

They have sent for the director.
No one took notice of his words.

XN W=

They will arrive at some agreement.

They never object to his suggestions.

They have always referred to this experiment.

They took good care of these animals.

9. They listen attentively to his lectures.

10. They took down the notice.
TRANSLATION

XIII. Find 10 sentences with the Passive voice in the texts of Unit 2.
Write them down and translate into Russian.
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SPEAKING

XIV. Answer the questions concerned with MINERAL PROPERTIES.
What are minerals?

How many minerals are there in the Eatrh?

What are two parameters of minerals?

What forms do the most minerals have?

What is “cleavage”?

How is the ability of a mineral to scratch or to be scratched called?
Why the colour of a mineral is not important in identification?

Nk v =

XV. Fill in the spidergram with the words associated with Rocks and
Minerals and explain your associations.

Rocks and
Minerals

Example: The rock cycle demonstrates the relationships among the types of
rocks.

XVI. Describe the picture in 10 sentences.

Example: Students are studying the collection of minerals.
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WRITING

XVII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

WEATHERING OF ROCKS

All rocks, which are exposed on the Earth's surface (high mountain
peaks, deserts) are decomposed to a certain degree. The process of rock disin-
tegration by the direct influence of local atmospheric conditions on the
Earth's surface is called weathering.

The main cause of physical weathering is the change in temperature that
takes place with the succession of day and night. This phenomenon can best
be observed in the deserts and high mountains where the changes in tempera-
ture are common.

During the day under the influence of heat, rocks expand, whereas at
night they begin to contract. As rocks are generally composed of different
minerals, their expansion and contraction do not occur uniformly. As a result
of this rocks crack. At the beginning these cracks or fissures are hardly no-
ticeable, but gradually they become wider and deeper until the whole surface
of rock is finally transformed into gravel, sand or dust.

The decomposition of rocks under the direct influence of heat and cold
is called physical weathering.

Rocks are subjected not only to physical decomposition, but also to
chemical weathering, 1i. e. to the action of chemical agents, such as water, car-
bon dioxide and oxygen. In a general way, chemical weathering is an acid at-
tack on the rocks of the Earth's crust. Only few minerals and rocks are resistant
to the action of natural waters. The solvent action of water is stronger, when it
contains carbon dioxide. Water causes more complex and varied changes.
With the participation of oxygen and carbon dioxide up to 90 per cent of rocks
is transformed into soluble minerals, which are carried away by the waters.

Organisms and plants also take part in the disintegration of rocks. Cer-
tain marine organisms accelerate the destruction of rocks by making holes in
them to live in. The action of plants can often be even more destructive. Their
roots penetrate into the fissures of rocks and develop the lateral pressure,
which fractures and destroys rocks.

Abridged from: https://studopedia.su/l14_100983 Weathering-of-Rocks.html
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SELF-STUDY
PROPERTIES OF MINERALS
LEAD-IN

Minerals possess a number of physical and chemical properties.

I. Read and remember the list of the words associated with mineral

properties.

1) to distinguish — pa3nuyathb

2) distinctive — OTJIMYUTEIIbHBIN

3) luster — Oyieck

4) transparency — IIPO3PAaYHOCTh

5) translucent — IIPOCBEYUBAOLINAN

6) to reflect — OTpaXKaTh

7) crystal system — KpUCTaJTMYecKas CUCTeMa, CHHTOHUS

8) crystal habits — KpUCTAJUTNYECKas CTPYKTypa, hopma KprcTa-
TU3aIun

9) dodecahedral — 12-rpannbrit

10) octahedral — 8-rpaHHBIN

11) columnar — KOJIOHHOOOpa3HbIM, CTOI0YATHIN

12) pinacoidal — MAHAKOUJAJIbHBIN

13) cleavage — CallHOCTbh, OTCIIOCHUE

14) fracture — TpelllMHa pa3joMa, pa3pbIBHOE HAPYIICHHE

15) hardness — TBEPJIOCTh

16) specific gravity — OTHOCHUTEJIbHAS TJIOTHOCTh

17) mica — cIIroga

18) feldspar — MOJIEBOM IIMaT

19) streak — LBET LEPTHI

20) orthogonal — B3aMMHO IIEPIICHIUKYJIIATHBIN, IPSIMOYTOIbHBIN

I1. Pay attention to the pronunciation of the following terms.
[s] transparency, translucent, specific,

[k] columnar, distinctive, specific, fracture

[1] transparency, distinguish, crystal

I11. Pay attention to the stress in the following words.

ref’lect distinguish ‘cleavage
orthogonal dodeca’hedral trans lucent
‘mica res ponsible "columnar
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READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)
1. Minerals are distinguished only by their chemical
properties.
2. Colour is a physical characteristic of mineral prop-
erties.

W

Metallic luster is often found in oxide minerals.

4. Crystal system is one of the most important diag-

nostic means.

Crystal can display a lot of various forms.

Quartz has both cleavage and fracture.

7. Sulphides and oxides have much higher specific
gravity than silicates.

8. Streak is not so useful in diagnistics as colour.

9,

Q

MAIN PHYSICAL PROPERTIES OF MINERALS

Minerals are distinguished by their physical and chemical properties.
The same properties are responsible for the many of the mechanical charac-
teristics of rocks. Most common minerals can be recognized from one or two
characteristics.

Physical characteristics:

Colour — the colour of minerals is rarely diagnostic when used alone but
some minerals are very distinctively coloured. (Native sulphur — yellow; am-
ethyst quartz — purple; azurite — blue)

Luster — is the way in which light is reflected from mineral surfaces and
is more frequently diagnostic than color. Metallic luster is often found in sul-
phide minerals; non-metallic luster includes glassy, dull and earthy.

Transparency — the ability to see through a mineral is a measure of
transparency. Reflecting surfaces are called translucent.

Crystal system — 1s a very important diagnostic aid. Minerals fall into
one of six crystal classes.

Crystal habits — this is the name given to the form or shape of crystals.
Cubic, dodecahedral, octahedral, rhombohedral, prismatic, columnar, pina-
coidal, and pyramidal are a few of the many forms that crystal can display.

Cleavage — this refers to the characteristic manner in which minerals
split along planes determined by their crystal structure. Mica has a perfect
basal cleavage in one direction and splits into thin sheets. Feldspars common-
ly show two strong cleavages. Cubic minerals such as halite often display
three mutually orthogonal cleavage directions.
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Fracture is mineral breakage, which is unrelated to crystal structure.
Quartz has no cleavage but can show conchoidal fracture patterns.

Hardness is measured on a non-linear relative scale called Mohs’ Scale
of Hardness.

Specific gravity is an easily measured physical property that can be read-
ily estimated. In general, sulphides and oxides have much higher specific
gravities than silicates.

Streak 1s the name given to the color of a mineral when powdered by
abrasion against a stronger material. Streak is a much more useful diagnostic
characteristic than color.

Abridged from: Press Siever. Understanding Earth. Freeema & Co, 1994.

V. Read the text about maximizing oil yield and match the headings 1-4
with paragraphs A-D.

1. Hardness of kyanite

2. Effects of weathering

3. Variable hardness of minerals

4. How craftsmen work with diamonds

HARDNESS VARIATIONS IN A SINGLE MINERAL

A. Although reference books and websites often list a single hardness
for each mineral, many minerals have variable hardness. They have greater or
lesser hardness depending upon the direction in which they are being
scratched.

B. A well-known example of a mineral with variable hardness is kya-
nite. Kyanite frequently occurs in blade-shaped crystals. These crystals have
a hardness of about 5, if they are tested parallel to the long axis of the crystal,
and a hardness of about 7, if they are tested parallel to the short axis of a
crystal. Why? These different directions encounter different bonding envi-
ronments in the kyanite crystal. The bonds that resist scratching parallel to
the long axis of the bladed crystal are weaker than those encountered when
scratching across the width of the crystal. Intermediate hardnesses are en-
countered in other directions.

C. Another example is diamond. The people who cut diamonds have
known about its variable hardness for hundreds of years. They know that par-
allel to the octahedral crystal faces, a diamond crystal is almost impossible to
saw and very difficult to polish. The diamond can be broken in this direction
by cleaving, and the best method for cutting it in this direction is with a laser.
The softest and best direction to saw or polish a diamond crystal is parallel to
its cubic crystal faces. This information is critical knowledge for the crafts-
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men who plan the design of a faceted diamond. Understanding it and working
with it saves time, saves money and creates a better product with less waste.
D. Weathering can also influence the hardness of a mineral specimen.
Weathering changes a mineral's composition, with the weathering a product
1s usually softer than the original material. When testing the hardness or
streak or other property of a mineral, the best way to test is on a freshly bro-
ken surface with expected luster that has not been exposed to weathering.
Abridged from: https://geology.com/minerals/mohs-hardness-scale.shtml

VOCABULARY AND TERMINOLOGY

VI. Read the text HARDNESS VARIATIONS IN A SINGLE MINERAL
in detail and match the words in collum A with the words in column B to
form word-groups. Then give Russian equivalents to these word-groups.

Example: (1b) a single hardness for each mineral — eouncmeennwiii K02¢h-
Guyuenm meepoocmu 0151 KAHCO020 MUHepald

A B
1) aswmelehardness a) the direction
2)  greater or lesser by forcach-mineral
3)  weathering changes c) to the long axis
4)  to polish d)  with less wastes
5)  to depend upon e)  hardness
6)  the design f)  the property of a mineral
7)  to be tested parallel g) adiamond crystal
8)  impossible h)  of a faceted diamond
9)  abetter product 1) mineral’s composition
10) to test 1) to saw

VILI. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.
a) carbon ¢) hydrogen e) sedimentary
b) lignite d) impurities f) layers

COAL VARIETIES

Coal 1s a solid, combustible , 1) , organic rocks. Coal
formed when lush vegetation from warm swampy areas died and was buried
to later be consolidated between other rock 2) and was altered by the
combined effects of pressure and heat over millions of years. 3) is the
main component of coal and it also contains varying amounts of hydrogen,
oxygen, nitrogen, sulphur and other 4) . Many different classifications
of coal are used around the world. However, the three main types of coal
are anthracite, bituminous and 5)
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VIIL. Fill in the gaps with the derivatives.
hard harden hardness harder hardy

1. We need to take into account such local geological conditions as
and water content of the rock surrouding the area.

2. They were working very while conducting field investigations.

3. This dog is robust, and versatile. It is a good shepard, hunter
and guardian.

4. Oil extraction has become ten times here than a year ago.

5. These cells have an ability to rearrange and , giving them the

appearance of sand.

IX. Complete the sentences using the information from the text HARD-
NESS VARIATIONS IN A SINGLE MINERAL.

1. Reference books and websites very often mention for

each mineral.

2. Kyanite frequently occurs in crystals.

3. Different directions encounter different in the kyanite

crystal.

4. The softest and best to saw or polish a diamond crystal is
to its cubic crystal faces.

5. With the weathering a product is usually than the

material.

6. At testing the streak of a mineral the best way to test is on a freshly bro-
ken surface with expected

X. Answer the questions.

1. What types of properties do minerals possess?
2. What physical properties of minerals can you enumerate?

3. What are the most important physical properties of minerals?

4. What are the less important physical properties of minerals?

5. Why is transparency?

6. What is cleavage?

7. Is fracture related to a crystal structure?

8. Is it possible for a mineral to have different hardness at the same time?
9. How was coal formed?

10. How many types of coal do you know?
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GRAMMAR
XI. Choose the correct variant a, b or c.

1. What's the matter? My car .
a) was just stolen
b) has just been stolen
c) is just stolen
2. One of the theatres in our city now.
a) 1s being reconstructed
b) was being reconstructed
c) will be reconstructed
3. That house a long time ago.
a) has been sold
b) was sold
c) issold
4. Jin said the room :
a) will have already been cleaned
b) will be cleaned
c) had already been cleaned
5. All the banks on sundays
a) are closed
b) had been closed
c) are been closed
6. The documents by 5 p.m.
a) will be signed
b) are signed
c) will have been signed
7. We on our way home yesterday.
a) were being followed
b) are being followed
c) have been followed
8. My sister to hospital tomorrow.
a) is being taken
b) will be taken
c) was taken
9. The conference room at the moment.
a) was being used
b) had been used
c) is being used
10. When we arrived at the airport, we found that the flight
a) had been cancelled
b) is being cancelled
c) has been cancelled
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11. The flowers in the flowerbeds by this evening.
a) are being watered
b) were watered
c) wil have been watered
12. America several centuries ago.
a) had been discovered
b) was discovered
c) will be discovered
13. An old woman while she was living with her children.
a) 1s being looked after
b) was being looked after
c) will be looked after
14. The exams by 3 in the afternoon.
a) will have been finished
b) were being finished
c) are being finished
15. When we returned home, the walls
a) has been painted
b) had been painted
c) will be painted

TRANSLATION

XII. Translate the following sentences into Russian. Pay attention to the
Passive voice.

1. Modern geology is closely connected with other sciences.

2. Mineral and rocks are subjected to a process of constant development de-
pending on geological conditions.

3. The scientists working in the field of geology penetrate deeply into the
mysteries of the Earth.

4. Researchers are continuing to study the conditions and places of gas col-
lection within the Earth’s crust.

5. Ground water is often thought of as an underground river or lake.

6. V.A. Obruchev and A.P. Karpinsky could be mentioned among the
founders of the Russian school of geology.

7. The oceanic crust by contrast with the continental crust is not studied
completely.

8. The word fossil was originally referred to anything dug from the ground.
9. Sedimentary rocks have been formed of sediments, accumulation of solid
material.
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10. Scientists of the Russian Academy of Sciences have been active in devel-
oping geostatistics and computer techniques for geology.

WRITING

XIII. Write an abstract (100-120 words) to the following article. (For
more details you may see Writing Reference p. 176)

MINERAL SHAPES AND CLEAVAGE

A mineral develops a characteristic three-dimensional shape called a
crystal. The crystal form reflects the arrangement of atoms in the molecule.
The crystal shape is an important clue to the identification of a particular
mineral and geologists recognize six different crystal systems. Each is based
on the number of axes of symmetry developed. The sides of a crystal are
termed faces. There are six crystal systems that include all minerals. Some
mineral compounds can form more than one mineral with entirely different
crystal structures.

Related to the crystal structure is a property called cleavage. Planes of
weakness in the crystal lattice reveal themselves in the tendency for the crys-
tal to split in a certain direction. Cleavage is often very diagnostic as a miner-
al identification method since weaknesses in the crystal lattice will always be
of the same nature in the same mineral. Quartz is tightly bonded in its crystal-
line structure and produces no cleavage. Mica has one direction of cleavage
while calcite has three directions.

Unfortunately for the geologists, minerals hardly ever form crystals.
When a rock forms, all the chemical components organize themselves into
minerals. Only if a mineral can develop in a fluid, then a good crystal form
develops.

Abridged from: Dougal Dixon. The Practical Geologist. The introductory
guide to the basics of geology and to collecting and identifying rocks. 1992.
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KEY TO SELF-STUDY

IV. 1F 2T 3F 4T 5T 6F 7T 8F
V. 1B 2D 3A 4C
VI. Suggested answer

2e greater or lesser hardness — GosbIIast WM MEHbIIAS] TBEPIOCTh

3i weathering changes a mineral’s composition — BEIBETpUBaHHE MEHSET CO-
CTaB MHHEpaa

4g to polish a diamond crystal — monupoBats anmas

Sa to depend upon the direction — 3aBuceTh OT HaNpPaBICHUS

6h the design of a faceted diamond — nu3aiin orpaHeHHOTO OpHILTHAHTA

7c¢ to be tested parallel to the long axis — TecTupoBaTh OTHOCUTEIBHO JJIMH-
HOM OCH

8j impossible to saw — HEBO3MOKHO PaCTIHIIUTh

9d a better product with less wastes — mydmuii IPOAYKT ¢ MEHBIIIMMH 3aTpa-
TaMu

10f to test the properties of a mineral — npoBepsATh cBOKCTBa MUHEpaa

VILI. le 2f 3a 4d 5b
VIIL. 1 hardness 2 hard 3 hardy 4 harder 5 harden

IX. 1 a single hardness 2 blade-shaped 3 bonding environments 4 direc-
tion/parallel 5 softer/material 6 luster

XI. 1b2a3b4c 5a6¢c 7a8b9c 10a 11c 12b 13b 14a 15b
XII. Suggested answer

1. CoBpeMeHHas TeoJoTHs TECHO CBA3aHA C APYTMMH HAyKaMH.

2. MuHepanbHbl€ U TOPHBIE OPOJIbI IOJIBEPratOTCs MPOLECCY HENPEPHIBHO-
r0o U3MEHEHUS B 3aBUCUMOCTH OT I'€0JIOTUYECKUX YCIOBHIA.

3. VYuensle, paboTaroniye B 00JIaCTH T€OJIOTHH, IIOCTUTIN TaliHBI 3eMIIH.

4. HccnepoBaTenu NpoaoJKAOT U3ydaTh YCIOBUS U MECTA CKOIUICHUS rasa
B 3€MHOU KOpE.

5. I'pyHTOBBIE BOJBI CUMTAIOTCS MOA3EMHON PEKOU HIIA 03EPOM.

6. B.A. OOpyuesa u A.Il. KapnuHckoro cieayer ynoMsiHyTh Cpeld OCHOBA-
TEJIEW PYCCKOU MIKOJIbI T€OJIOTUHU.

7. OxeaHuueckas KOpa B OTJIMYHME OT KOHTUHEHTAJILHON HE N3yY€Ha MOJHOCTBIO.
8. CnoBO «MCKOIMaeMoe» NEPBOHAYAIBLHO OTHOCUIIOCH K TOMY, YTO ObLIO U3-
BJICYECHO U3 3EMIIH.

9. Ocanounble OPOAbl CHPOPMHUPOBAHBI U3 OTIOKEHHM, HAKOIUICHUS TBEp-
JIOTO BEILIECTBA.

10. Yuenslie Poccuiickoii akajieMr HayK aKTUBHO Y4YacTBYIOT B pa3paboTke
r€OCTaTUCTUKHU U KOMITBIOTEPHBIX TEXHOJOTHI 1JI1 T€0JIOTUH.
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TEST 1

Variant 1

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-E).

1.  Regional geology maps

2 Peculiarities of reconnaissance maps
3.  Special purpose maps

4.  Types of geological maps

5 Large-scale detailed maps

GEOLOGICAL MAPS

A. Geological maps can be divided into four main categories. These in-
clude reconnaissance maps, regional geology maps, large-scale detailed maps
of limited areas and special purpose maps. Small-scale maps covering very
large regions are usually complied from information selected from one or
more of these categories.

B. A reconnaissance map is designed to give as much information as pos-
sible about the geology of an unknown area as quickly as possible, using a scale
of 1:250 000 or less. Some reconnaissance maps are made by interpreting the
geology from aerial photographs with only a minimum amount of fieldwork.

C. A regional geology map is designed to give more information than a
reconnaissance map, using a scale of 1: 25 000 or 1: 50 000. Regional geology
maps should be plotted on a reliable topographic basis. Unfortunately, in some
countries, regional geology maps are often based on inadequate topographic
information and, therefore, the geologist must survey the topography himself.
Regional geology mapping incorporates techniques which can help and which
the budget will allow, including geophysical and drilling techniques.

D. Detailed maps on a large-scale are usually made to investigate spe-
cial geological problems resulting from discoveries made during regional
mapping or perhaps with an economic objective such as an ore extraction or
dam construction.

E. Special purpose maps on a scale of 1:1 000—1: 2 500 are many and
varied.They include detailed large-scale maps of small areas to record specif-
ic geological features, such as open pit mines. Other special purpose maps
include geophysical and geochemical maps, sub-surface maps, etc. Many
special purpose maps are prepared as transparent overlays to be superim-
posed on a normal geological map of the same scale.

Abridged from: Paul Nixon & Alfredo Bezzi. English for Geologists, 1998.
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II. Read about rock eating bacteria. Write whether the following state-
ments are true (T) or false (F).

Statement True/False(T/F)

1. Scientists have found few bacreria at the bottom of
the ocean.

2. Three to four times more bacteria live on the rocks
of the seafloor than in the water above.

3. These bacteria are all of the same species.

4. To survive and grow living creatures don’t need any
energy.

5. Ocean crust supports more bacteria than seawater
above it.

6. These bacteria aren’t able to get nutrition from the
basalt rocks.

ROCK EATING BACTERIA FOUND AT THE BOTTOM
OF THE OCEAN

Has anyone ever told you that you shouldn’t eat things that you find on the
floor? Well, the rules are different for bacteria. Scientists have found tons of
bacteria at the bottom of the ocean that appear to be “feeding” off the seafloor.

The deep seafloor used to be thought of as an extreme environment
where life could not survive. But this is not the case. Scientists have found
that areas of the seafloor that look deserted are actually teeming with living
things — very tiny living things — bacteria.

Scientists have known for some time that there are bacteria down there,
but they didn’t know how much. Now they found three to four times more
bacteria living on rocks of the seafloor than in the waters above. They also
found that the bacteria were very diverse — with many different species.

For living things to survive and grow they need a way to get energy. The
researchers wondered where in this dark cold environment the bacteria were
finding the energy they needed. From the research, they knew that the ocean
crust supports more bacteria than seawater above it. The scientists hypothesized
that the bacteria might be getting the energy they need from the rocks.

In the lab, they calculated how many bacteria could survive from the en-
ergy provided by reactions with the basalt rocks of the ocean floor. Then,
they compared this calculation to the actual number of bacteria that they
found down there. The numbers were similar, suggesting that the bacteria are
able to get their nutrition from the rocks.

Abridged from: https.//www.windows2universe.org/?page=/headline universe/
olpa/oceanmicrobes 28may08.html
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I11. Read the text IGNEOUS RELATIONSHIPS and answer the questions.

What type of pattern will igneous rocks show?
Where is magma derived from?

How granite is produced?

What is the composition of magma?

What is chemical analysis used for?

What processes can produce different igneous rocks?

IGNEOUS RELATIONSHIPS

The igneous rocks of a particular episode of activity will generally fall
into a pattern of extrusion and/or intrusion. A parental magma of a particular
chemical composition provides the source material for both types. This
magma may be basic, derived from beneath the crust, acidic, from the melt-
ing of continental crust during orogenesis, or intermediate from island arc
volcanoes. The composition of the igneous rocks varies from the parental
norm because of either assimilation or melting of additional material, or dif-
ferentiation. In the latter case the ferromagnesian minerals and the calcic pla-
gioclase settle out, leaving a residual liquid richer in sodic plagioclase, ortho-
clase, and quartz. Given a basic parental magma, the crystal fractionation
with removal of the residual liquid will produce an ultrabasic rock and a
small proportion of granite. The reconstruction of magma differentiation is a
matter for the laboratory as much as the field. The order of events, the rela-
tive chronology, is a matter of field observation, while accurate chemical
analyses of both major and trace elements and details of mineral crystalliza-
tion are a matter for the laboratory.

The contact between an intrusion and a sedimentary rock will usually
leave no doubt that the igneous rock was injected as magma; the main evi-
dence of this is the chilling of the intrusion against the contact and the inclu-
sion of xenoliths of country rock. The same features are present but less ob-
vious when one igneous rock intrudes another hot igneous rock or high-grade
metamorphic rock because there may be little chilling of the later.

Abridged from: Paul Nixon & Alfredo Bezzi. English for Geologists, 1998.

VOCABULARY AND TERMINOLOGY

IV. Read the text GEOLOGICAL MAPS in detail and choose the correct
variant A, B, C or D.

1. What topic is the text mainly concerned with?
a) geological interpretations
b) geological maps
¢) information about unknown areas
d) topographic information

I A e

43



2.

4.

It can be inferred from the text that geological maps.

a) are important in our lives

b) have some significance in identifying different areas

c) have a great consumer appeal

d) are very difficult to design

According to the passage geological maps can be divided into.
a) sections

b) groups

c) categories

d) parts

According to the text, which of the geological maps gives more infor-

mation.

a) reconnaissance map

b) detailed map

c) regional map

d) special map

The paragraph following this text would probably discuss.
a) how to design geological maps

b) the importance of geological maps

c) where geological maps are used

d) advantages and disadvantages of geological maps

V. Match the words and word-groups (1-10) with their translations (a—j).

1))

2)
3)
4)
S)
6)

7)
8)
9

reconnaissance maps a) Kapbep, pa3pe3, pyJAHHUK C OTKPBITHIMU
paboramu

to plot b) moneBas cheMKa, MoJeBbIe PabOTHI

open pit mine C) pEruoHaIbHBIE T€OJOTUYECKUE KAPThI

special purpose maps d) noOwiua pyabl

fieldwork €) Tomnorpapuueckoe coaepKaHue

drilling techniques f) HaHOCHUTH Ha KapTy, COCTaBJISATh Uep-
TEX

regional geology maps g) KpYyMHOMAacCIHITaOHBIE KapPThI

ore extraction h) Ttexuonorus OypeHus

topographic basis 1) PEKOTHOCHUPOBOYHAsS KapTa, pabodas

CXCMATHYCCKad KapTa

10) large-scale detailed maps j) KapThl cenUMaIbHOTO HA3HAYCHUS
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VI. For questions 1-5, choose one of the words (a-f) that best completes a
gap in the text. You can use each word only once. There is one extra
word.

a) periodic ¢) element e) deposits
b) includes d) chemical f) definition
WHAT ARE REEs?
REEs or Rare earth elements are a group of seventeen 1) elements
that occur together in the 2) table. The group consists of yttrium and the

15 lanthanide elements (lanthanum, cerium, praseodymium, neodymium,
promethium, samarium, europium, gadolinium, terbium, dysprosium, holmi-
um, erbium, thulium, ytterbium, and lutetium). Scandium is found in most
rare earth element 3)  and is sometimes classified as a rare earth ele-
ment. The International Union of Pure and Applied Chemistry 4)  scan-
dium in their rare earth element 5) .

VIL. Fill in the gaps with the given derivatives.
extract extraction extracting extracted extractive

1. This is hydraulic fracturing to oil and gas.

2. The invention relates to a facility for of brass, zink oxide and
copper oxide from brass foundry slag.

3. Industrial development is slow, though there have been some results in
the sectors.

4. Mineral and processing require large inputs of energy.

5. All these resources become wastes relatively quickly.

VIII. Complete the summary of the text GEOLOGICAL MAPS. Use on-
ly one word in each sentence.

1. Geological maps can be divided into main categories.

2. A reconnaissance map is desidned to give as much as possible
about the geology of an unknown area.

3. A regional geology map is designed to give more information than a

map.

4. Regional geology maps should be plotted on a reliable basis.

5. Large-scale detailed maps are usually made to special geologi-
cal problems.

6. Large-scale detailed maps often have an objective.

7. Special purpose maps include large-scale detailed maps of small areas to
record specific geological
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GRAMMAR

IX. Translate the given sentences into Russian. Then put these sentences
into the Active or Passive voice.

Example: He is reading a book now. — On wumaem xnuey cytivac. — A book
is being read by him now.

An engineer developed a new device.

A new device will be developed.

He has developed a new device.

A new device is being developed now.

The device will have been developed by the next month.

SNh W=

X. Translate the sentences into English paying attention to the passive
forms. Identify the tense.

Example: Ha anenutickom s3vike pazeosapusarom no ecemy mupy. — English
is spoken all over the world. (Present Simple Passive)

1. [doma cTposITCSl KaXKAblid TOJ.

B nponutom rogy Ha Hamiel ynuiie OblT1 TOCTPOSH HOBBIN JJOM.
HoBpiit nom Ha Hamielt ynuie ObL1 IOCTPOEH B 3TOM TOJTY.

HoBblii oM Ha Haiel ynauie 0yneT mocTpoeH K HoIOpIo.

B cnenyromiem roay Ha Hamiel ynuile Oy1eT OCTPOSH HOBBIH J10M.
Hogerit 1oM Oy1eT moCTpOEH K CEHTSAOPIO B CIEAYIONEM TOTY.
HoBblii 10M Ha Halel yauIe CTPOUIN ¢ CEHTSIOPS 10 UIOJISL.
Korpna s mpuexan, Ha Hamen yJInie CTPOUIN HOBBIU JIOM.

Ceituac Ha HaUIEN yJIUIE CTPOUTCS HOBBIN JIOM.

TRANSLATION

XI. Find 10 sentences with the Passive Voice in the texts of Variant 1.
Write them down and translate into Russian.

WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

STRATIFICATION

Most sedimentary rocks are arranged in more or less distinct layers: that
is they are stratified. Stratification consists primarily in the superposition of
layers one on another. Layers of like constitution or compactness may be
separated by films of different material. The bedded arrangement is due to
various causes, but primarily to the varying agitation of waters in which the
sediments were laid down.

Where depositing waters are agitated vigorously to the bottom, coarse
sediment is deposited. Where waters are quiet at the bottom, the sediment is

WAk WD
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fine. The terms layer and bed generally are used as synonyms, while laminae
are thinner divisions of the same sort. The term stratum is sometimes applied
to one layer, and to all the consecutive layers of the same sort of rock. For the
latter meaning the term formation is often used. The commoner sorts of bed-
ded rock are limestones, shales, and conglomerates. In many places the bed-
ding of limestones is caused by films of clayey matter between the layers, the
films causing natural partings. Shales are normally laminated as well as bed-
ded, and the lamination may be- more notable than the thicker bedding. Some
sandstones are divided into beds by shally or clayey partings. Sandstones
may be thick or thin bedded.

Abridged from: Paul Nixon & Alfredo Bezzi. English for Geologists, 1998.
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TEST 1

Variant 2

READING

I. Read the text and match the headings (1-4) with the paragraphs (A-D).
1. What means “acidic” in geology?

2 Types of igneous rocks L

3. Classification based on a grain size

4 Types of rocks

SOME CRITERIA FOR CLASSIFYING INTRUSIVE IGNEOUS
ROCKS

A. Rocks are subdivided on the basis of their origin. The three major
categories are igneous, metamorphic, and sedimentary. Although there are
some differences in mineral composition among the three rock types, it is
more useful to discuss mineralogical and textural attributes for each group
separately.

B. The subdivision of igneous rocks is made on the basis of their miner-
al assemblage and bulk chemistry. One of the criteria is the amount of silica
contained in the rock. Rocks with a high silica content (>66 %) are called
acidic and those with a low silica content (44—52 %) are called basic.

C. Differently from chemistry, in geology, "acidic" does not mean high
in acid content but high in silica. Granite, rich in silica, is the less abundant
acidic rock. Gabbro, poor in silica, is the more abundant basic rock.

D. Another basis for classification of igneous rocks is textural. In this
classification, rocks are divided on the basis of their grain size into phanerites
(coarse-grained) and aphanites (fine-grained). The more rapidly the magma
cools, the finer the grain size and the poorer the crystallinity. The less rapidly
the magma cools the coarser the grain.

Abridged from: Paul Nixon & Alfredo Bezzi. English for Geologists, 1998.

I1. Read about minerals. Write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. The main properties of minerals are cleavage,
crystal form, hardness, color.

2. Limestone, diamonds, cement and salt are metal-
lic minerals

3. Economic minerals are those minerals that are
economically important
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Statement True/False (T/F)

4. Oxygen, silicon, titanium, iron are the compo-
nents of most minerals

5. Iron is the most important industrial metal be-
cause of its most important property to become
magnetized

6. Iron deposits associated with sedimentary rocks
are usually small, but rich with magnetite

MINERALS

Minerals that make up rocks are defined as inorganic substances which
occur naturally and have a definite chemical composition and physical prop-
erties. The major properties are color, crystal form, hardness, cleavage and
others. Cleavage is one of the most diagnostically useful mineralogical prop-
erties which can be found throughout the mineral.

Minerals can be grouped into two broad categories: 1) metals (alumini-
um, copper, gold, silver iron, etc.) and 2) non-metallic minerals (diamonds,
salt, limestone, cement, sulphur and asbestos). When minerals occur so that
they can be worked at a profit, they are called ore deposits. Economic miner-
als are those which are of economic importance and include both metallic and
non- metallic minerals.

Most minerals consist of several elements: oxygen, silicon, titanium,
aluminuim, iron, magnesium, etc. They make up more than 99% by weight of
all rock-forming minerals. For example, iron is one of the most abundant
metals in the Earth's crust. There are three important classes of iron deposits:
deposits associated with igneous rocks; residual deposits and sedimentary
deposits. Iron deposits associated with igneous rocks are usually small but
very rich in haematite and magnetite. Residual deposits of iron minerals are
formed when weathering occurs.

Iron deposits formed this way are very widespread. Sedimentary iron
deposits make up most of the world's current production. Iron is obviously
the most important of all industrial metals. It has played a large part in the
development of our modern civilization. From a scientific point of view,
iron's most important property is that it becomes magnetized.

Abridged from: https://geology.com/minerals/what-is-a-mineral.shtml

I11. Read the text VOLCANOES and answer the questions.

What is magma?

Where is magma located?

What is lava? Where can one find lava?
What is the amount of silica in magma?
What makes an eruption more explosive?

Nk W=
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6. What is the average temperature of basalt lavas?
7. Why do rhyolite eruptions tend to be large, explosive and catastrophic?

VOLCANOES

Magma is the term for any molten silicate material, whether below the
surface or on the surface. Lava is magma that is flowing across the surface, an
extrusive magma.

Although the crust and mantle are solid there may occasionally be small
amounts of magma generated, usually near the surface. At mid-ocean ridges
(divergent plate boundaries) primary magma is generated in the upper man-
tle. These primary magmas are basaltic in composition and have a character-
istic chemistry and are called mid-ocean-ridge basalts.

Magmas may contain 45 to 75 % silica (Si0;). The more silica, the more
viscous the lava and the more explosive the eruption.

Primary oceanic lavas are low in silica and are said to be mafic in com-
position. Basalt is a mafic volcanic rock typical for ocean basins. It is dark in
color and dense (density = 3,1-3,2 g/cm’).

Basaltic eruptions are commonly non-explosive and magma may build up
a cinder cone when magma first reaches the surface. The cone may later be
breached and a lava flow may emerge from the vent. The first part of the flow is
relatively cool and viscous. This part of the flow forms a rubbly surface called
an aa flow. As eruption continues and more and more magma flow out the tem-
perature of the magma delivered to the flow front may increase which decreases
the viscosity. The high temperature lava forms a ropey surface called a pa-
hoehoe flow. Temperatures of basaltic lavas are typically 1100 to 1200 °C.

Continental magmas are richer in SiO, and are said to be felsic or silicic
in composition. Rhyolite is a felsic volcanic rock typical for continental re-
gions. It is usually light in color and has a relatively low density (density =
=2,5-2,7 g/en?’). It is compositionally equivalent to granite (an intrusive rock).

Rhyolite eruptions tend to be large, explosive and catastrophic. The
magma is commonly ponded in a near-surface magma chamber, which may
be up to tens of kilometers in diameter. The magma may contain 1 to 2 %
water by weight, which causes the magma to foam when pressure is released.
Abridged from: General Geology. Textbook. Part I. Tomsk: TPU, 2004.

VOCABULARY AND TERMINOLOGY

IV. Read the text VOLCANOES in detail and match the words and
word-groups (1-10) with their definitions (a—j).

1) lava a) a felsic volcanic rock typical for continental
regions

2) magma b) flow front tht increases and decreases the vis-
cosity; the high temperature forms a ropy sur-
face
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3) pahoehoe c) consisting mostly of feldspars, quarts and
other light-coloured minerals

4)  Dbasalt d) areservoir of magma near the surface

5) rhyolite e) an opening exposed on the Earth’s surface
where volcanic material is emitted

6) aa f)  molten rock generated by geothermal energy
and expelled through fractures in planetary
crust or in an eruption

7) magma chamber g) a mafic volcanir rock typical for ocean basins

8) felsic h) the flow is relatively cool and viscous and
forms a rubbly surface

9) vent 1)  relating to a group of dark-coloured minerals

10) mafic j)  amixture of molten or semi-molten rock,

volatiles and solids that 1s found beneath the
surface of the Earth

V. Read the text VOLCANOES in detail and choose the correct variant
a,b,cord.

1.

What topic is the text mainly concerned with?
a) volcanoes

b) types of magamas and lavas

c) geological time

d) rock cycle

As the magma rises, the pressure is

a) stabilized

b) increased

c) reduced

d) the same

What is a magma chamber?

a) areservoir of molten rock

b) areservoir of gas under pressure
c) areservoir of gas-rich molten rock
d) areservoir of boiling water

What forces magma to the Earth’s surface?
a) pressure

b) gravity

c) temperature

d) resistance

What does vent mean?

a) circle

b) hole

c) outlet

d) exodus
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VI. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.

a) diverge ¢) dikes e) occur
b) inclined d) manifestation f) below
IGNEOUS RELATIONSHIPS

The contact between an intrusion and a sedimentary rock will usually
leave no doubt that the igneous rock was injected as magma; the main
1) of this is the chilling of the intrusion against the contact and the in-
clusion of xenoliths of country rock. The same features are present, but less
obvious, when one igneous rock intrudes another hot igneous rock or high-
grade metamorphic rock, because there may be little chilling of the later.

In volcanic regions, which have intrusive rocks 2) |, intrusions often
3) intruded into the lavas and pyroclastic rocks. The 4)  and pipes
make up vertically through the extrusive rocks and any interbedded sedi-
ments, while horizontal or 5)  sills may be interleaved with them.

VILI. Fill in the gaps with the given derivatives.

intrude intrusion intruding intruder intrusive

1. rock is formed, when magma crystallizes and solidifies under-
ground to form intrusions.

2. You cannot on these people’s lives and say to them what to do.
3. Salt water is into surface and affects groundwater system.

4. Two years ago an broke into the house and attacked a married
couple.

5. is a forcible entry of molten rock or magma into or between other

rock formations.

VIII. Complete the summary of the text MINERALS. Use only one word
in each sentence.

1. Minerals that make up rocks are defined as substances.

2. Minerals possess a definite chemical composition and physical

3. The major properties are colour, crystal form, , cleavage and others.
4 is one of the most diagnostically useful mineralogical properties.
5. Minerals can be grouped into two broad categories: and non-
metallic minerals.

6. Iron is one of the most metals in the Earth’s crust.

7. Iron has played an important role in the development of our modern
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GRAMMAR
IX. Rewrite the following sentences in the Passive voice.

I took him for a walk.

She will forget your telephone number.
We'll book tickets tomorrow.

We met her at the station.

We discuss such problems at the meeting.
They will build a new cinema in this street.
[ often invite my friend to the theatre.

I'll translate the article tomorrow.

He made some mistakes in the report.

NN RO =
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X. Make sentences by putting the words in the correct order. Translate
these sentences into Russian.

Example: named/ A 24-year-old woman/ been/ Young Writer of the Year/
has/ from London. —

A 24-year-old woman from London has been named Young Writer of the
Year.

Is/ English/ the international language of business/ generally considered.
Being/English/taught/in some countries/ are/ from thq age of two/ children.
Founded/ was/ the company/ in 1992.

A job/ has/ in New York/ my husband/ offered/ been.

Was/ my grandmother/ taught/ I/ the piano/ by/ to play.

. Decorated/ for the wedding/was/with beautiful yellow and white flow-
ers/the room.

7. Being/ my office/ last week/ repaired/ was.

8. You ever/ have/ been/ by a snake/ bitten?

9. Of the accident/ not/ at the moment/ known/ the cause/ is.

TRANSLATION

XI. Find 10 sentences with the Passive Voice in the texts of Variant 2,
write them down and translate into Russian.

WRITING

XII. Write an abstract (100—120 words) to the following article. (For more
details you may see Writing Reference p. 176).

GEOLOGICAL TIME SCALE

Geologists have created a geologic time scale to provide a common vo-
cabulary for talking about past events. The practice of determining when past
geologic events occurred is called geochronology. This practice began in the
1700’s and has sometimes involved some personal and international disputes

U~
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that led to differences in terminology. Today the geologic time scale is gen-
erally agreed upon and used by scientists around the world, dividing time into
eons, eras, periods and epochs.

The identification of strata by the fossils they contained, pioneered by
William Smith, Georges Cuvier, and Alexandre Brogniart in the early 19th
century, enabled geologists to divide Earth history more finely and precisely.
It also enabled them to correlate strata across national (or even continental)
boundaries. If two strata (however distant in space or different in composi-
tion) contained the same fossils, chances were good that they had been laid
down at the same time. Detailed studies of the strata and fossils of Europe
produced, between 1820 and 1850, the sequence of geological periods still
used today.

British geologists dominated the process, and the names of the periods
reflect that dominance. The "Cambrian," "Ordovician," and "Silurian" peri-
ods were named after ancient British tribes (and defined using stratigraphic
sequences from Wales). The "Devonian" was named for the English county
of Devon, and the name "Carboniferous" was simply an adaptation of "the
Coal Measures," the old British geologists' term for the same set of strata.
The "Permian," though defined using strata in Russia, was delineated and
named by a British geologist: Roderick Murchison.

British geologists were also responsible for the grouping of periods into
Eras and the subdivision of the Tertiary and Quaternary periods into epochs.
Abridged from: http://microsoftencarta-in-english.blogspot.com/2008/12/
geology.html
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TEST1
Variant 3

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).
1. Aim of geological maps

Popularity of computer-based models
Peculiarities of subsurface maps
What is a “geological survey”?

bl

GEOLOGICAL SURVEYS

A. A geological survey is the systematic investigation of the geology
beneath a given piece of ground for the purpose of creating a geological map
or model. Geological surveying employs techniques from the traditional
walk-over survey, studying outcrops and landforms, to intrusive methods,
such as hand augering and machine-driven boreholes, to the use of geophysi-
cal techniques and remote sensing methods, such as aerial photography and
satellite imagery. Such surveys may be undertaken by state, province, or na-
tional geological survey organizations to maintain the geological inventory
and advance the knowledge of geosciences for the benefit of the nation.

B. A geological survey map typically superimposes the surveyed extent
and boundaries of geological units on a topographic map, together with in-
formation at points (such as measurements of orientation of bedding planes)
and lines (such as the intersection of faults with the land surface). The maps
and reports created by geological survey organizations generally aim for geo-
graphic continuity and completeness in establishing the spatial patterns of
near-surface rock units. The map may include cross sections to illustrate the
three-dimensional interpretation.

C. Subsurface geological and geophysical maps, providing limited coverage
of deeper geology (known, for example, from drilling for oil or gas), are main-
tained internally by major oil companies and regulators. Some geological survey
organisations have collaborated with them to include subsurface geology in their
systematic surveys, for example, the Geological Atlas of the Western Canada
Sedimentary Basin. Subsurface maps typically depict the three-dimensional form
of geological surfaces by means of contours and cross sections.

D. Computer-based models are increasingly used to provide more com-
prehensive information storage and greater flexibility of presentation. In the
United States, the 50 state surveys are coordinated by the Association of
American State Geologists.

Abridged from: https://en.wikipedia.org/wiki/Geological survey
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II. Read about the fields of geology. Write whether the following state-
ments are true (T) or false (F).

Statement True/False (T/F)

1. There are three main fields of geology: physical,
historical and structural one.

2. Physical geology cannot be subdivided into a num-

ber of further disciplines such as petrology or min-

eralogy.

Rocks are made of minerals.

4. Mineralogy is important for such a materials engi-
neering branch as ceramics.

5. Petrology focuses on three rock types — sedimen-
tary, igneous and metamorphic ones.

6. Neotectonics is useless for land-use planning and
hazard analysis.

W

FIELDS OF GEOLOGY

Geologists have found it useful to divide geology into two main fields:
physical geology, which examines the nature of the Earth in its present state;
and historical geology, which examines the changes the Earth has undergone
throughout time.

Physical geology can be subdivided into a number of disciplines according
to the way geologists study the Earth and which physical aspects they study.

The fields of mineralogy (the study of minerals) and petrology (the
study of rocks) are closely related, because rocks are made of minerals. Min-
eralogists and petrologists study the origin, occurrence, structure and history
of rocks and minerals. They attempt to understand the physical, chemical and
less commonly, biological conditions under which geologic materials form.
Mineralogy is important for understanding natural materials and is also used
in the materials engineering field, such as in ceramics. Petrology focuses on
two of the three rock types: igneous rocks — rocks made from molten materi-
al, and metamorphic rocks — those rocks that have been changed by high
temperatures or pressures. The third rock types, sedimentary rocks, are the
focus of sedimentary geology, commonly classified under historical geology.

Structural geology deals with the form, arrangement and internal struc-
ture of rocks, including their history of deformation, such as folding and
faulting. Structural geology includes everything from filed mapping to the
study of microscopic deformation within rocks. Most geologic reconstruc-
tions require an understanding of structural geology. The term tectonics is
commonly used for large-scale structural geology, such as the study of the

56



history of a mountain belt, or plate tectonics (the study of the crustal plate).
Neotectonics is the study of recent faulting and deformation; such studies can
reconstruct the history of active faults, and the history can be used in hazard
analysis and land-use planning.

Abridged from: https://www.britannica.com/science/geology/Study-of-the-
structure-of-the-Earth

II1. Read the text QUARTZ and answer the questions.

What is quartz?

Where does it mostly occur?

What is chalcedony?

What are the other wide-spread varieties of qurtz?

What intensifies the colour of quartz varieties?

. What is the colour of a layer that hematite forms internally in a quartz
crystal?

7. What are the inner and outer layers of geodes?

QUARTZ

Quartz is one of the most well-known minerals on earth. It occurs in ba-
sically all mineral environments, and is the important constituent of many
rocks. Quartz is also the most varied of all minerals, occurring in all different
forms, habits, and colors. There are more variety names given to quartz than
any other mineral. Although the feldspars as a group are more prevalent than
quartz, as an individual mineral quartz is the most common mineral.

Most mineral reference guides list chalcedony as an individual mineral,
but in reality it is a variety of quartz. It is the microcrystalline form of quartz,
forming only occurs in microscopic, compacted crystals. Amethyst, citrine,
and agate can be enumerated among the other important varieties of quartz.

Some forms of quartz, especially, the gemstone forms, have their color
enhanced. Almost all forms of the yellow-brown variety citrine are in fact
heat treated. Much amethyst is also heat treated to intensify color, and a
green transparent form known as "Green Amethyst" or "Prasiolite" is formed
by heat treating certain types of amethyst. There is also a transparent sky blue
form of quartz crystals as well as a wildly iridescent type that are synthetical-
ly colored by irradiation of gold. In some localities, hematite forms a thin red
or brown layer internally in the quartz crystal, giving it a natural bright red to
brown coloring, and sometimes even a mild natural iridescence.

Quartz frequently forms the inner lining of geodes. Most geodes have an
inner layer of larger crystalline quartz and an outer layer of chalcedony or
banded agate.

Abridged from: https://www.minerals.net/mineral/quartz.aspx

I

57



VOCABULARY AND TERMINOLOGY

IV. Read the text QUARTZ in detail and match the words and word-
groups (1-10) with their translations (a—j).
1)  mineral environment a) yCUJIUBATH
2) feldspars b) pamyxHBII
3) gemstone c) oOiyuyeHue
4)  heat treating d) xeoma, MUHJANEBU/IHAS TyCTOBA
5) transparent €) JparoueHHbIN (IIBETHOM) KaMEHb
6) iridescent f) MuHepanbHas cpena
7)  irradiation g) TOJoCYaThId arat
8) geode h) TennoBas/Tepmuueckas oOpadboTKa
9) banded agate 1)  TpO3payHbIi, IPOCBEYUBAIOIINI
10) to intensify j)  TIOJEBOM mmImaT

V. Read the text FIELDS OF GEOLOGY in detail and choose the cor-
rect variant a, b, c or d.

1.

What are two main fields of geology?

a) physical and structural

b) physical and historical

¢) mineralogy and petrology

d) mineralogy and paleontology

The fields of mineralogy and petrology are

a) related, but not closely

b) not related at all

c) absolutely different

d) closely related

Petrology focuses on two types of rocks:

a) sedimentary and metamorphic rocks

b) igneous and sedimentary rocks

c) igneous and metamorphic rocks

d) metamorphic and hydrothermal rocks

The main aim of mineralogists and petrologists is to understand
a) biological conditions under which geologic materials formed
b) history of geologic formation

c) physical and chemical conditions under which materials formed
d) how to use geologic materials

Neotectonics helps :

a) to reconstruct the history of active faults

b) to conduct measurements

c) to extract deposits

d) to conduct exploration on site
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VI. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.

a) scale ¢) cleavage e¢) hardness
b) to obtain d) specimens f) property
WHAT IS MOH’S HARDNESS SCALE?
One of the most important tests for identifying mineral 1) is the

Mohs Hardness Test. This test compares the resistance of a mineral to being
scratched by ten reference minerals known as the Mohs Hardness 2) .
The test 1s useful because most specimens of a given mineral are very close
to the same 3) . This makes hardness a reliable diagnostic 4)  for
most minerals.

Friedrich Mohs, a German mineralogist, developed the scale in 1812. He
selected ten minerals of distinctly different hardness that ranged from a very
soft mineral (talc) to a very hard mineral (diamond). With the exception of
diamond, the minerals are all relatively common and easy or inexpensive
5) .

VIL. Fill in the gaps with the given derivatives.

explore exploration exploring explored exploratory

1. This is based on experience and on our practices in that part of
the continental shelf.

2. Our team has made a decision about where for oil.

3. WYO has been undertaking and analytical work since then.

4. Hydrocarbon is the search for hydrocarbon deposits beneath the

Earth’s surface.
5. Additional options should be

VIII. Complete the summary of the text QUARTZ. Use only one word in
each sentence.

1. Quartz is one of the most well-known on earth.

2. Itis an important of many rocks.

3. Also it is the most varied of all minerals, occurring in different forms,
habits and :

4. Amethyst, citrine and agate can be among the other important va-
rieties of quartz.

5. Some forms of quartz, especially, forms have their colour en-
hanced.

6. A green transparent form known as “Prasiolite” is formed by
treating certain types of amethyst.
7. Quartz frequently forms the inner of geodes.
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GRAMMAR
IX. Rewrite the following sentences in Passive.

By six o’clock they had finished the work.

At twelve o’clock the workers were loading the trucks.
We send our workes to rest in the south every year.
They are building a new building in our street.

We shall bring the documents tomorrow.

They are repairing the clock now.

I have translated the whole text.

They broke the window last week.

When I came home, they had eaten the sweets.

10 We shall do the work in the evening.

WX R W=

X. Open the brackets and put the verbs in the required passive form.
Mind the tense and preposition.

1. The application of these mining methods often (to refer to).

2. The process of extracting lead from this ore (to object to) at the recent
conference.

3. The statistical theory (to develop) quite recently.

Objects with negative stability usually (to call) unstable.

These classifications already (to use).

Cooling often (to provide) by the circulation of water.

Some pressing problems (to discuss) at the symposium next week.

The new discovery (to speak about) now.

The scientists understood that a more careful approach (to need) to realize
thelr idea in future.

10. The explorers (to see) not far from the camp of the expedition yesterday.

TRANSLATION

Riabakibihs

XI. Find 10 sentences with the Passive Voice in the texts of Variant 3.
Write them down and translate into Russian.
WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

WHAT ARE REEs?

REEs or Rare earth elements are a group of seventeen chemical ele-
ments that occur together in the periodic table. The group consists of yttrium
and the 15 lanthanide elements (lanthanum, cerium, praseodymium, neodym-
ium, promethium, samarium, europium, gadolinium, terbium, dysprosium,
holmium, erbium, thulium, ytterbium, and lutetium). Scandium is found in
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most rare earth element deposits and is sometimes classified as a rare earth
element. The International Union of Pure and Applied Chemistry includes
scandium in their rare earth element definition.

The rare earth elements are all metals, and the group is often referred to
as the "rare earth metals". These metals have many similar properties, and
that often causes them to be found together in geologic deposits. They are al-
so referred to as "rare earth oxides" because many of them are typically sold
as oxide compounds.

Rare earth metals and alloys that contain them are used in many devices
that people use every day such as computer memory, DVDs, rechargeable
batteries, cell phones, catalytic converters, magnets, fluorescent lighting and
much more.

During the past twenty years, there has been an explosion in demand for
many items that require rare earth metals. Twenty years ago there were very
few cell phones in use, but the number has risen to over 7 billion in use to-
day. The use of rare earth elements in computers has grown almost as fast as
cell phones.

Many rechargeable batteries are made with rare earth compounds. De-
mand for the batteries is being driven by demand for portable electronic de-
vices such as cell phones, readers, portable computers, and cameras.

Rare earths are used as catalysts, phosphors, and polishing compounds.
These are used for air pollution control, illuminated screens on electronic de-
vices, and the polishing of optical-quality glass. All of these products are ex-
pected to experience rising demand.

Abridged from: https://geology.com/articles/rare-earth-elements
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TEST 1

Variant 4
READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. Chemical erosion

2. Causes and types of erosion
3. Physical erosion

4. What is “erosion”?

EROSION

A. Erosion is the geological process in which earthen materials are worn
away and transported by natural forces such as wind or water. A similar process,
weathering, breaks down or dissolves rock, but does not involve movement.

B. Most erosion is performed by liquid water, wind, or ice (usually in
the form of a glacier). If wind is dusty, or water or glacial ice is muddy, ero-
sion is taking place. The brown color indicates that bits of rock and soil are
suspended in the fluid (air or water) and being transported from one place to
another. This transported material is called sediment. The process of erosion
is often broken down into two forms: physical erosion and chemical erosion.
They often work together, as well as with other geological processes such as
weathering and sedimentation.

C. Physical erosion describes the process of rocks changing their physical
properties without changing their basic chemical composition. Physical erosion
often causes rocks to get smaller or smoother. Rocks eroded through physical
erosion often form clastic sediments. Clastic sediments are composed of frag-
ments of older rocks that have been transported from their place of origin. Land-
slides and other forms of mass wasting are associated with physical weathering.
These processes cause rocks to dislodge from hillsides and crumble as they
tumble down a slope. Plant growth can also contribute to physical erosion in a
process called bioerosion. Plants break up earthen materials as they take root,
and can create cracks and crevices in rocks they encounter.

D. Chemical erosion describes the process of rocks changing their
chemical composition as they erode. Chemical erosion almost always refers
to rocks interacting and undergoing a chemical reaction with water. The most
familiar form of chemical erosion is probably rust, the product of a process
called oxidation. During oxidation, rocks interact with oxygen in the presence
of water. The amount of water required for oxidation is minimal, often the
amount of water present in the atmosphere. Iron is the most familiar minera
to undergo oxidation and rust.

Abridged from: https://www.nationalgeographic.org/encyclopedia/erosion/
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I1. Read about the sea floor. Write whether the following statements are
true (T) or false (F).

Statement True/False (T/F)

1. Oceanic trenches are the locations of lithosphere
plates that move under mobile plates.

2. Most trenches lie around the rim of the Atlantic Ocean.

3. Earthquakes generate as a result of injecting a cool
material into the hot mantel rock below.

4. Sediments are deformed when the subducted ocean-

ic crust descends.

The examples of island arcs can be found near Japan.

6. The Andes were formed from volcanoes.

HOW SEA FLOOR DISAPPEARS

While new sea floor grows outward from the spreading ridges, old sea
floor disappears elsewhere, subducted — drawn down — into the mantle. Oce-
anic trenches are the sites of theses subduction zones where leading edges of
lithosphere plates plunge under less dense or less mobile plates and so below
a continent or ocean floor. Most trenches lie around the rim of the Pacific
Ocean. Here vanish rocks originating from the spreading ridge that runs from
Canada to south of New Zealand.

Subducted oceanic crust injects a tongue of a relatively cool material into
the hot mantle rock beneath. The friction of its passage generates earthquakes.

As the subducted oceanic crust descends, its load of low-density sedi-
ments is largely scraped off and deformed. Meanwhile, 60 mi (100 km)
down, the sinking lithosphere begins to melt; and 430 mi (700 km) down it
has completely broken up.

Less dense than the surrounding mantle, molten matter from subducted
lithosphere bobs up again. This molten rock melts holes through the edge of
the plate above the one subducted. Together with the scraped-off sediments,
this process builds island arcs — rows of volcanic islands curved because they
form upon the Earth’s curved surface. Examples of such arcs occur in the
Aleutian, Japanese, Kurile and Cycladic Islands.

Oceanic crust subducted below a continental rim throws up volcanoes
on the mainland. Volcanoes formed this way crown the Andes mountain
chain of western South America.

Abridged from: Lambert. The Field Guide to Geology. Cambridge University
Press, 1988.

II1. Read the text EARTH CRUST and answer the questions.

1. Is the Earth’s surface static or mobile?
2. Where does this activity take place?

)}
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What happens with the continents of our planet?

What do we call “asthenosphere”?

Which crust has bigger density: a continetntal or an ocean one?
What happens if two continents are brought together?

What is the example of this phenomenon?

EARTH CRUST

The Earth is not static. The forces that shape its surface are at work all
the time, slowly heaving up the mountains and just as slowly wearing them
away. The Earth’s crust is constantly being destroyed and renewed — not just
the rocks of the continents, but the entire outer covering of the globe.

All this activity takes place on the floor of the oceans. Throughout the
oceans there is a system of ridges. These are the places where the new surface
material is being created. There are places where the surface material is being
drawn down and destroyed. The continents are sitting embedded in these mov-
ing plates and are being shuffled around by the movement all the time.

The material of these plates consists of the crust and the topmost solid
layer of the mantle, which together are called the lithosphere. They move
about on a spongy region of the mantle, which we call the asthenosphere. The
newly formed plate material makes up the ocean floor and so nowhere on the
Earth’s surface is the ocean floor more than about 200 million years old.

The continental crust (sial) is less dense than the ocean crust (sima) and
so it tends to float in it. It is too light to be drawn downward into the mantle
and so when the continent is carried to an ocean trench it stays there, crum-
pling up with the continuing movement. This is the reason for the active
mountain chains that we find at the edges of some continents.

When two continents are brought together they fuse into one supercon-
tinent, uplifting a massive mountain range along the joint. The Himalayas are
an example of such a range that is now being formed. The Urals represent
one that was formed 300 million years ago and is now being worn away. The
theory that oceanic is continuously being created and destroyed, and conti-
nents shift about sounds plausible is the evidence.

Abridged from: Lambert. The Field Guide to Geology. Cambridge University
Press, 1988.

VOCABULARY AND TERMINOLOGY

IV. Read the text EARTH CRUST in detail and match the words and
word-groups (1-10) with their translations (a—j).

N eE W

1)  Earth crust a) acreHocdepa

2)  outer covering b) mnopucThiii (ry0uaThIii)

3) ridge C) cualb, KOHTUHEHTaJIbHAs 000J0YKa
4)  spongy d) oxeaHumyeckwii xxenod
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5)  asthenosphere €) CMMHAThCS, Pa3/IaBIMBATHCS

6)  sial f)  xpaii, kpomka

7)  sima g) 3eMHas Kopa

8)  ocean trench h) cuma, cumnatudeckas 000I09Ka
9) edge 1)  HapyHas 000JI04YKa

10) to crumple up J)  TOpHBIA Xpeder

V. Read the text EARTH CRUST in detail and choose the correct vari-
ant a, b, c or d.

1. According to the text, lithosphere can be better described as ?
a) aspongy region
b) a soft region
c) asolid layer
d) a floation plate
2. The Earth is .
a) static
b) non static
C) renewing
d) unstable
3. According to the text, sial is
a) less dense than sima
b) the same as sima
c) approximately the same as sima
d) denser than sima
4. The word "plausible" means
a) true
b) reasonable
c) probably
d) specious
. The age of the Hymalayas and the Urals are .
a) the same
b) different
c) equal
d) opposite

D

VI. For questions 1-5, choose one of the words (a—f) that best completes
a gap in the text. You can use each word only once. There is one extra
word.

a) asthenosphere ¢) earthquakes e) hardness
b) processes d) lithosphere f) pressure
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PLATE TECTONICS

Plate tectonics are the unifying theory of geology. It was established in
the 1960’s, making it one of the most recent revolutions in all science. The

theory describes the 1) (the outer rocky layer of the earth) as a collec-
tion of rigid plates that move sideways above a less rigid layer called the
2) . The asthenosphere is made up of rock that is under tremendous
3) ., which softens it and allows it to move and circulate slowly. Plate
tectonics are useful in the field of geology, because it can be used to explain a
variety of geologic 4) | including volcanic activity, 5)  and moun-
tain building.

VIL. Fill in the gaps with the given derivatives.
produce production product producing productive

1. Burundi has been exporting minerals that it does not :

2. Petroleum coke is a side obtained in the process of petroleum
refining.

3. Here is the list of countires dealing with iron ore based on
U.S. Geological Survey data.

4. Other countries are still debating the opportunity costs of shale gas.
5. We wish you a very serious and session.

VIII. Complete the summary of the text EROSION. Use only one word
in each sentence.

1. Erosion is the process, in which the earthen materials are worn
away by natural forces such as wind or water.

2. Most erosion is performed by liquid , wind, or ice.

3. Bits of rock are one place into another.

4. Transported material is called

5. The process of erosion often includes two forms: a physical and

erosion.

6. Physical erosion describes the process of rocks changing their physical
without changing their chemical composition.

7. Chemical erosion almost always refers to rocks and under-

going a chemical reaction with water.

GRAMMAR
IX. Rewrite the following sentences in Passive.

He wrote this book in the 19th century.

They were playing tennis from four till five.

They have made a number of important experiments in this laboratory.
Livingstone explored Central Africa in the 19th century.

By the middle of autumn we had planted all the trees.

DR W~
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6. They will stage this play at the beginning of next season.
7. They have forgotten the story.

8. Has anybody explained the rules of the game to you?

9. They haven’t brought back my skates.

10. By three o’clock the workers had loaded the trucks.

X. Open the brackets and put the verbs in the required passive form.
Mind the tense and preposition.

1. System effectiveness usually (to identify and to evaluate) through tests
and experiments which often (to perform) during the planning, research, de-
sign, production.

2. No matter how well objectives (to define), how much planning (to do), or
how expert the personnel may (to be), unexpected problems will inevitably
occur which threaten the success of the test or experiment.

3. Numerous classifications recently (to use).

4. The large disagreement between the various published data (to discuss) at
tis moment.

5. Some of the data obtained cannot (to rely upon).

6. Newton’s laws of motion may (to subject) to criticism.

7. The first discovery (to follow) by many others some years ago.

8. The conference (to attend) by twenty seven astronomers last week.

9. The changes taking place (to account for) not easily.

TRANSLATION

XI. Find 10 sentences with the Passive Voice in the texts of Variant 4.
Write them down and translate into Russian.

WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

GEOLOGIC CYCLES

A second guiding principle of geology is the principle of recycling ma-
terials, or using materials many times. All processes in geology can be
viewed as a series of mostly closed cycles, meaning the materials of the cy-
cles are found on earth, and a very few materials from outside our world are
introduced into these cycles. The energy that drives geologic recycling comes
from two resources: the sun and the earth’s interior. Two examples of geo-
logic cycles are the rock cycle and the water cycle.

The rock cycle begins as rocks are uplifted or pushed up by tectonic
forces. The exposed rocks erode as a result of surface processes, such as rain
and wind. The eroded particles or sediments travel by wind or moving water
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until they are deposited and the deposited material settles into layers. Addi-
tional sediment may bury these layers until heat and pressure metamorphose
or change the underlying sediment to metamorphic rock. Additional sediment
may compact the layers into sedimentary rocks. Rocks can also be subducted
(sunk down into the lower layers of the Earth) by tectonic processes. Buried
and subducted rocks may also melt and crystallize into igneous rocks. Meta-
morphic, sedimentary and igneous rocks may then be uplifted, starting the
rock cycle again.

The water cycle is also known as the hydrologic cycle. Phases of water
cycle are storage, evaporation, precipitation and runoff. Water is stored in
glaciers, polar ice caps, lakes, rivers, oceans and in the ground. Heat from the
sun evaporates water from the Earth’s surface and the water then condenses
to form clouds. It falls back to the earth as precipitation. Either as rain or
snow, then runs into the oceans through rivers or underground and begins the
cycle again.

Abridged from: http://spxelementary.com/userfiles/1001/Rock Cyle Notes.pdf
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TEST1
Variant 5

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. Core composition
2. A hard-boiled egg
3. Core structure

4. Secret of the Earth centre L

WHAT IS IN THE CENTRE OF THE EARTH?

A. The first thing to remember is that NOBODY has ever been there, so
what you are about to hear is barely past the Wild and Crazy Idea stage. What
we think we know comes from a study of how earthquake (seismic) waves
travel through the earth, and how long it takes for them to get from where the
earthquake happens to a recording station. The basic idea is that different ma-
terials transmit seismic waves at different speeds. With a lot of earthquakes
and a lot of recording stations, geophysicists are beginning to get a pretty de-
tailed picture of what is probably down there.

B. One of the most distinctive features of the Earth's interior is how it
seems to be layered by density, with the heaviest stuff in the center, and the
lightest material at the surface. In fact, the Earth probably looks a lot like a
hard-boiled egg if you could cut it open. The yellow stuff in the center (the
yolk) relates to what we call the core.

C. Most geophysicists think that the core is composed of high-density
materials like iron and nickel. The egg's shell is like the Earth's crust — a thin
veneer of rigid, low-density material at the surface. And all the white stuff in
between is like the Earth's mantle — the largest layer that, in the case of the
Earth, is of medium density, and, in the case of an egg, tastes best with a bit
of salt and pepper.

D. The core seems to be in two parts — a "solid" inner core with a "lig-
uid" outer layer — and is the final resting place for as much of the high-
density material as can get there. The crust is REAL thin relative to the size
of the Earth — much, much thinner than an eggshell, and is of much lower
density than the core. It is probable that the mantle represents the vast majori-
ty of the Earth's mass, which is still trying to figure out if it is heavy enough
to be accepted at the core, or is lower in density and therefore has to float
about on the surface with the rest of the scum.

Abridged from: Paul Nixon & Alfredo Bezzi. English for Geologists, 1998.

69



II. Read about igneous rocks. Write whether the following statements
are true (T) or false (F).

Statement True/False (T/F)

The best known type of igneous rocks is lava.

When magma reaches the surface of the Earth, it

cools much more slowly.

3. Igneous rocks show that the Earth is still changing
and constantly rebuilding its mountains and hillsides.

4. Little magma cools below the Earth’s surface.

Igneous rocks are formed from melted materials.

6. Igneous rocks have nothing common with active

volcanoes.

N | —

)]

IGNEOUS ROCKS

Igneous rocks are those which are formed from melted or molten mate-
rials. Igneous rocks were once magma — a thick, hot liquid deep inside the
earth. The crust contains two distinct types of rocks. The continents are sup-
ported by the crystalline sial (abbreviation for silicon and aluminum). Sial
rocks are light in color and light in weight. They are the rocks that form our
great mountain ranges. Lying underneath the sial is the sima (abbreviation for
silica and magnesium). Volcanic lavas are of silica-magnesium type. They
are dark rocks and are generally heavier than those of the sial.

Earth movements create zones of weakness. This permits some of the
magma to find its way up into the crust. Sometimes magma moves to the sur-
face, spewing out of volcanoes or spreading over the countryside in huge lava
flows. Lava is only one type of igneous rock, but it's probably the best
known. Most magma cools below the surface of the earth. Under these condi-
tions it cools very slowly.

Inside the crust, magma may flow into branching cracks forming veins.
It may cut across layers of rock forming great sheets-like dikes. When mag-
ma flows between layers it forces the rock apart. Such intrusion is known as a
sill. When magma reaches the earth's surface it cools much more rapidly. The
rock it forms is then called an extrusive rock because it is pushed out into the
surface.

Igneous rocks were the first kind of rocks to form. Some are known to
be over two billion years old. At the same time, some other igneous rocks are
the youngest rocks, for there are active volcanoes still spewing lava from
their craters this very day. Igneous rocks offer proof that the earth is still
growing, changing and constantly rebuilding its mountains and hillsides.
Abridged from: https://www.nationalgeographic.org/encyclopedia/magma/

70



III. Read the text WHAT IS A FLUORESCENT MINERAL and answer
the questions.

What is "fluorescence"?

What causes a temporary colour change of the mineral?

What types of light trigger fluorescence?

How many minerals have a noticeable fluorescence?

Do impurities help to activate fluorescence or not? How are they called?
How many colours can minerals fluoresce?

How do shortwave and longwave UV light influences minerals?

WHAT IS A FLUORESCENT MINERAL?

All minerals have the ability to reflect light. That is what makes them
visible to the human eye. Some minerals have an interesting physical proper-
ty known as "fluorescence." These minerals have the ability to temporarily
absorb a small amount of light and an instant later release a small amount of
light of a different wavelength. This change in wavelength causes a tempo-
rary color change of the mineral in the eye of a human observer.

Fluorescence in minerals occurs when a specimen is illuminated with
specific wavelengths of light. Ultraviolet (UV) light, x-rays, and cathode rays
are the typical types of light that trigger fluorescence. These types of light
have the ability to excite susceptible electrons within the atomic structure of
the mineral. These excited electrons temporarily jump up to a higher orbital
within the mineral's atomic structure. When those electrons fall back down to
their original orbital, a small amount of energy is released in the form of
light. This release of light is known as fluorescence.

The wavelength of light released from a fluorescent mineral is often dis-
tinctly different from the wavelength of the incident light. This produces a
visible change in the colour of the mineral. This "glow" continues as long as
the mineral is illuminated with light of the proper wavelength.

Most minerals do not have a noticeable fluorescence. Only about 15 %
of minerals have a fluorescence that is visible to people, and some specimens
of those minerals will not fluoresce. Fluorescence usually occurs when spe-
cific impurities known as "activators" are present within the mineral. These
activators are typically cations of metals such as: tungsten, molyb-
denum, lead, boron, titanium, manganese, uranium, and chromium.

Most minerals fluoresce a single colour. Other minerals have multiple
colours of fluorescence. Calcite has been known to fluoresce red, blue, white,
pink, green, and orange. Some minerals are known to exhibit multiple colors
of fluorescence in a single specimen. These can be banded minerals that ex-
hibit several stages of growth from parent solutions with changing composi-

Nk L=
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tions. Many minerals fluoresce one colour under shortwave UV light and an-
other color under longwave UV light.
Abridged from: https://geology.com/articles/fluorescent-minerals

VOCABULARY AND TERMINOLOGY

IV. Read the text WHAT IS A FLUORESCENT MINERAL in detail and
match the words and word-groups (1-10) with their translations (a—j).
1) fluorescence a) CBEYCHHE, CUSHUE

2) wavelength b) cBuHen

3) specimen C) TMorJouaTh

4) atomic structure d) mnpumech

5) impurity €) JIIOMUHECUEHUUs/PIroopecueHIns
6) chemical composition f)  nnuHA BOJNHBI

7) lead g) oOpazen

8) glow h) orpaxath

9) to absorb 1)  aToMHas CTPYKTypa

10)  to reflect j)  XUMHYECKHU COCTaB

V. Read the text WHAT IS A FLUORESCENT MINERAL in detail and
choose the correct variant a, b, c or d.

1.

According to the text, all the minerals have the ability
a) to absorb water

b) to reflect light

¢) to be dissolved

d) to break into pieces

Changes in wavelengths cause

a) atemperature change

b) a chemical composition change

c) aweight change

d) atemporary colour change

How many minerals have the fluorescence that is visible to people?
a) 90 %

b) 35 %

c) 15%

d) 50%

Fluorescence occurs when a mineral has

a) cracks

b) impurities

c) cleavage

d) water inside
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5. [Irradiation with shortwave and longwave UV light influences
a) the shape of a mineral
b) the colour of a mineral
c) the composition of a mineral
d) the age of a mineral

VI. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.

a) biochemistry ¢) hydrosphere e) application
b) reconstructing d) petrology f) pressure

GEOCHEMISTRY

Geochemistry is the 1)  of chemistry to the study of the Earth, its
materials and the cycling of chemicals through its systems. It is essential in
numerical dating and in 2)  past conditions on the Earth. Geochemistry
is important for tracing the transport of chemicals through the Earth’s four
component systems: the lithosphere (rocky exterior), the 3)  (waters of
the Earth), the atmosphere (air) and the biosphere (the system of living
things). 4)  is an emerging field that examines the chemical interactions
between living and nonliving systems — for example, microorganisms that act
in soil formation. Geochemistry has important applications in environmental
and economic geology as well as in the fields of mineralogy and 5) .

VIL. Fill in the gaps with the given derivatives.

transport (2) transportation transporting transported

1. Our government starts a new project " and Environment".

2. Be careful! These vehicles were used for ammonia.

3. A good example among dangerous goods is metallic mercury.
4. Publc in this city is insufficient but it is improving.

5. Investments in the main oil line should go first.

VIII. Complete the summary of the text IGNEOUS ROCKS. Use only
one word in each sentence.

1. Igneous rocks are those which are formed from or molten materials.
2. The crust contains two distinct types of

3. rocks are light in colour and light in weight.

4. Volcanic lavas are of type, these rocks are dark and heavy.

5. Earth movements create the zones of where magma moves to the
surface.

6. When magma reaches the Earth’s surface, it rapidly.

7. Igneous rocks give proof that the Earth is still and constantly

rebuilding its mountains and hillsides.
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GRAMMAR
IX. Use the required form of the verb in the Passive voice.

1. The roads (to cover) with the snow. — Jloporu moKpbsITHl CHETOM.

2. Chocolate (to make) from cocoa. — Illokoman u3roraBauBaeTcs U3 Kakao.

3. The Pyramids (to build) in Egypt. — ITupamuasr Obutn noctpoens! B Erurnre.
4. This coat (to buy) four years ago. — 910 manpTo OBLIO KYIUIEHO 4 TOJa
Ha3aj.

5. The stadium (to open) next month. — CtaguoH OyeT OTKPHIT B CJIEAYIO-
IeM MecsIe.

6. Your parents (to invite) to a meeting. — TBou poautenu OyayT Mpuria-
IIEHBI Ha coOpaHue.

7. Where is your car? — It (to mend) at the moment. — ['1e TBos mammHa? —
B naHHBIf MOMEHT OHa PEMOHTHUPYETCSI.

8. The books already (to pack). — Kauru yxe yrnakoBaHBbI.

9. The castle can (to see) from a long distance. — 3aMOK MOXHO YBHIETH W3-
JajeKa.

10. The guests must (to meet) at noon. — ['ocTu AOMKHBI OBITH BCTPEUCHBI
B TIOJIJICHb.

X. Write out the sentences containing the Passive voice. Define the tense
form of the verbs in the passive voice.

1. Owing to its light weight and high melting point this mineral has been
used by scientists.

2. These materials have been available for over a decade.

3. He made up a detailed map of the Asian part of our country.

4. In the last twenty years remarkable advances have been made in the de-
velopment of science and technology.

5. This person is regarded as the founder of modern geology.

6. Endogenous forces can result in formation of new rocks.

7. The term "geology" has been applicable to the Earth as a whole.

8. Regional geology aims at the integration of all the geological information
pertaining to a particular area.

9. Geology is subdivided into several specialized disciplines.

10. The Earth’s crust is constantly subjected to vertical and horizontal
movements.

11. Karpinsky was a member of many Academies abroad.

12. V.1. Vernadsky is known as the outstanding mineralogist.

13. Many research centers were established by this scientist.

14. He conducted experiments in the geochemistry of rare elements.

15. The role of such minerals as radium and uranium was forecasted by him.
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TRANSLATION

XI. Find 10 sentences with the Passive Voice in the texts of Variant 5.
Write them down and translate into Russian.

WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

THEORY OF CONTINENTAL DRIFT

In 1910 American geologist Frank B. Taylor proposed that lateral
(sideways) motion of continents caused mountain belts to form on their front
edges. Building on this idea in 1912, German meteorologist Alfred Wegener
proposed a theory that came to be known as Continental Drift. He proposed
that the continents had moved and were once part of one, large superconti-
nent called Pangaeca. Wegener was attempting to explain the origin of conti-
nents and oceans, when he expanded upon Taylor’s idea. His evidence in-
cluded the shapes of continents, the physics of ocean crust, the distribution of
fossils and paleoclimatology data.

Continental drift helped to explain a major issue of the 19" century: the
origin of mountains. Theories commonly called on the cooling and contract-
ing of the Earth to form mountain chains. The mountain-building theories of
German geologist Leopold von Buch and French geologist Leonce Elie de
Beaumont were catastrophic in nature. American geologist James Dwight
Dana proposed the geosynclinal theory of mountain building — a theory based
on the downward bending of the Earth’s crust (a geosyncline). Austrian geol-
ogist Eduard Suess developed a related theory. Hall, Dana and Suess believed
that continents and ocean basins were ancient, permanent features on earth
and that mountain belts formed at their edges.

Most geologists did not accept the theory of continental drift in the
1920s and 1930s. British geologist Arthur Holmes supported continental drift
and proposed that convection (a type of heat movement) inside the Earth
drove continental drift. Other scientists, such as British geophysicist Harold
Jeffreys, argued that continental drift was physically impossible. Paleontolo-
gists, such as American George Gaylord Simpson, said that the distribution
of fossils could be explained by other means.

Abridged from: https://answers.yahoo.com/question/index?qid=20070216064
817AAD35iol&guccounter=1
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Unit 3
MINING ENGINEERING

LEAD-IN
Match the words in bold with the pictures a-g.

Mining is the extraction of valuable minerals or other geological materi-

als from the earth, usually from an ore body, vein or (coal) seam. Materials
recovered by mining include base metals, precious metals, iron, uranium,
coal, diamonds, limestone and ctc.

I. Read and remember the list of words associated with Mining Engi-

neering.
1) access — JTOCTYII
2) to affect — BO3J/ICIICTBOBATH (HA UTO-I1.); BIUSITH;
3) barren — HENPOAYKTUBHBII;ITyCTOU (0 nopooe)
4) capital invest- — KaIluTaJI0BIOKEHUS
ment
5) chute — CKarT, CIIyCK; yTJIeCIyCKHas BbIpaboTKa; KEN00
6) tocompare — (with) cpaBHMBaTh, TPOBOAUTH NTApaLIeb
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7)

8)

9)

10)

11)
12)
13)
14)
15)

16)
17)

18)

19)

20)
21)
22)

23)
24)
25)
26)
27)

28)
29)

30)

to contribute

cross-section
to develop
development

development
work

drift

to ensure
face

floor

to govern

inclination
incline

inclined

level

metallic mineral
mineral-bearing
mode of occur-

rence
non-metallic
mineral

ore extraction

— CIIOCOOCTBOBATh, COJICHCTBOBAThH; JeJaTh BKJIAJ
(6 Hayky); make a (one’s) ~ to smth. cienats BKiIan
BO YTO-JI.

— TIOTIEPEYHOE CEUCHHE, IMONEPEUHbIN pa3pes3, Mpo-
buib

— pa3pabarbIBaTh (MecmopodicoeHue); pa3BUBaTh (00-
OblyY); IPOU3BOIUTH MOJITOTOBUTEBHBIE PA0OTHI

— MOATOTOBUTEINIbHBIE PAOOTHI; pa3BUTHE JOOBIYH;
pasBUTHE

— TEXHUYECKAsl/TEXHOJOTHYECKast pa3padoTKa

— IITPEK, FTOPU30OHTAIbHAS BHIPAOOTKA

— o0ecreunBaTh, rapaHTUPOBATH

—3a00i1; 1aBa

— TI0YBa TOPHOM BRIPAOOTKH, TIOYBA TUTACTA (3KUJIBI);

— IIPaBUTh, YIPaBIATh; PYKOBOIUTH; OIPEACIATH,
00yCIIOBIMBATH

— YKJIOH, CKaT, HaKJIOH (n1acmog); HaKJIOHEHUE;

— YKJIOH, OpeMcOepr, cKar; HaKJIOHHBIA CTBOJI; gravi-
ty ~ 6pemcOepr

—Haknonnbld; flatly ~ cnmabo Haknonsbli; gently ~
HAKJIOHHOTO mMajieHus; median ~ yMepeHHO HaKJIOH-
HbIU (0 nracmax); steeply ~ kpyronagaromnmi

— 3TaX, TOPU30HT, TOPU3OHTAIbHAS TOpHAas BhIpa-
00TKa; IITOJBLHS; YPOBEHb (uHCcmpymenm); HUBE-
JIMp; BaTepIriac; rOpU30HTaIIbHAS IOBEPXHOCTh

— TI0JIE3HBIE PYJIHBIE HCKOTIAEMbIE

— CoJIep KAl MUHEPpAIT

— YCIIOBUS 3aJIeTaHus

— HOJIC3HBIC HECPYAHBIC HCKOITACMBIC

— no0bIYa PYIbl

production work — BeIpaboTKa; TPOU3BOIUTEILHOCTD

quarry
to recover

to remove
removal

rib

— TIOJIONIBA Kaphepa; Mo, HACTHII

— U3BJIEKaTh (yeniuku); BHIOUPATh, OYUIIATH; JOOBI-
BaTh (y20/1b U m. N.); BOCCTAHABIUBATH

— yansiTh; yOUpaTh; YCTPAHSITh; EpeMeIaTh

— BCKpBIIIIA; BbIEMKa;yOoopKa (nopoodul); W3BICUEHUE
(kpenu); mepeMeleHue

— peOpo; BBICTYI, y3KHH NENHK, MPEAOXPAHUTEIb-
HBIN 1IEIUK; TPy b 32005
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31) roof — KpBbIIIa; KPOBJIs BBIPAOOTKH; KPOBJIS TuiacTta (uiu
YKHJTBI); IEPEKPBITHE; ~ SUPPOIt KPETICHUE KPOBIIH

32) seam ~ najJieHue (nr1acma); HaKIOH (n1acma)

33) shaft — IIAXTHBIA CTBOJ; auxiliary ~ BCHOMOTaTEIbHBIN
cTBOJ; hoisting ~ MOABEMHBIA CTBOJI; TJIABHBIM
IIAXTHBINA CTBOJI

34) tabular — IUTIACTOBBIN (0 Mecmoposicdenuu); mIacToodpas-
HBIH; TJIOCKUM; JIMH3000pa3HbIi

35) waste — IMycTas Mopo/jaa; OTXObI

36) well — OypoBasi CKBakKMHA; KOJOJEI], UCTOYHUK; BOJOEM;
3yMbp

I1. Read the following words and remember their pronunciation.

[0:] broad, broadly, sought, floor, toward, call

[ou] process, coal, mode, slope, sloping

[1] pit, mineral, building, distance, driven

[1:] beneath, speaking, peat, increase

[A] production, productive, occurrence, recovery, govern, above, function
[0] quarry, problem, economical, cross-section, crosscut

[&] mass, tabular, barren, gas, shallow

[€9] compare, prepare, vary, various

I11. Pay attention to the stress in the following words.

de'velopment "process engi'neering
.incli'nation in'dustrial di'mension
de'posit 'ferrous o'ccurrence
re'covery tech'nique 'surface
re'search in'cline ‘obser'vation
READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1.  Mining is the industrial process of removing a
mineral-bearing substance from the place of its
natural occurrence in the Earth’s crust.

2. Mining can be done only as a surface operation.

3. Working or exploiting the deposit means the ex-
traction of mineral.

4.  Mine workings vary in shape, dimensions, loca-
tion and function.
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Statement True/False (T/F)

5. Productive mining aims at ensuring access to the
deposit from the surface.

6.  The surface above the workings is the roof in coal
mining while in metal mining it is called the floor.

General Information on Mining

Mining refers to actual ore extraction. Broadly speaking, mining is the
industrial process of removing a mineral-bearing substance from the place of
its natural occurrence in the Earth’s crust. The term “mining” includes the re-
covery of oil and gas from wells; metal, non-metallic minerals, coal, peat, oil
shale and other hydrocarbons from the earth. In other words, the work done
to extract mineral, or to prepare for its extraction is called mining.

The tendency in mining has been towards the increased use of mining
machinery so that modern mines are characterized by tremendous capacities.
This has contributed to: 1) improving working conditions and raising labour
productivity; 2) the exploitation of lower-grade metal-bearing substances and
3) the building of mines of great dimensions.

Mining can be done either as a surface operation (quarries, opencasts or
open pits) or by an underground method. The mode of occurrence of the sought-
for metallic substance governs to a large degree the type of mining that is prac-
ticed. The problem of depth also affects the mining method. If the rock contain-
ing the metallic substance is at a shallow site and is massive, it may be econom-
ically excavated by a pit or quarry-like opening on the surface. If the metal-
bearing mass is tabular, as a bed or vein, and goes to a great distance beneath the
surface, then it will be worked by some method of underground mining.

Working or exploiting the deposit means the extraction of mineral. With
this point in view a number of underground workings is driven in barren
(waste) rock and in mineral. Mine workings vary in shape, dimensions, loca-
tion and function.

Depending on their function mine workings are described as explorato-
ry, if they are driven with a view to finding or proving mineral, and as pro-
ductive if they are used for the immediate extraction of useful mineral. Pro-
ductive mining can be divided into capital investment work, development
work, and face or production work. Investment work aims at ensuring access
to the deposit from the surface. Development work prepares for the face
work, and mineral is extracted (or produced) in bulk.

The rock surfaces at the sides of workings are called the sides, or in coal,
the ribs. The surface above the workings is the roof in coal mining while in
metal mining it is called the back. The surface below is called the floor.
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The factors such as function, direct access to the surface, driving in
mineral or in barren rock can be used for classifying mine workings:
I. Underground workings:

a) Long or deep by comparison with their cross-section may be: 1) verti-
cal (shaft, blind pit); 2) sloping (slopes, sloping drifts, inclines); 3) horizontal
(drifts, levels, drives, gate roads, adits, crosscuts).

b) Large openings having cross dimensions comparable with their length.

¢) Production faces, whose dimensions depend on the thickness of the
deposit being worked, and on the method of mining it.

I. Opencasts.
Abridged from: Barakova M.Ya., Zhuravleva R.1. English for mining engi-
neers. Moscow, 2001.

V. Read a text about the main Mining industry segments. Match the in-
dustry segments below 1-5 with their descriptions A—E.

1. Coal mining segment

2. Nonmetallic mineral mining and quarrying
3. Support activities

4. Oil and gas extraction

5. Metal ore mining

The mining industry contains five main industry segments which are de-
fined by the resources they produce: oil and gas extraction, coal mining, met-
al ore mining, nonmetallic mineral mining and quarrying, and support activi-
ties for mining.

A. produces the petroleum and natural gas that
heat homes, fuel cars, and power factories. Petroleum products are also the raw
materials for plastics, chemicals, medicines, fertilizers, and synthetic fibers.
Petroleum, commonly called crude oil or just oil, is a liquid formed under-
ground from the decay of plants and animals over millions of years through
extreme heat and pressure. Occasionally, this decaying material becomes
trapped under a layer of impermeable rock that prevents it from dispersing and
creates a pocket of oil. Similar processes also produce natural gas, which can
be found mixed with oil or in separate deposits. Finding and extracting the oil
and gas in these pockets is the primary function of this industry segment.

B. produces coal, a fossil fuel that is used primari-
ly for electric power generation and in the production of steel. Like oil, coal
is formed over millions of years from plant and animal matter, but unlike oil,
coal 1s a solid and miners must go into the earth to recover it. Many coal
seams are located close to the surface which makes the extraction of this re-
source easier.
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C. covers the extraction of metal ores, primari-
ly gold, silver, iron, copper, lead, and zinc. These naturally occurring miner-
als have a variety of industrial purposes: gold and silver are primarily used in
jewelry and high-end electronics; iron is used to produce steel; copper is the
main component of electrical wiring; lead is used in batteries; and zinc is
used to coat iron and steel to reduce corrosion and as an alloy in the making
of bronze and brass. Most metals do not exist in concentrated form but rather
in small traces in rock called “ore”. Some ores are currently mined that con-
tain only a fraction of a percent of metal. As a result, a massive amount of
rock must be extracted from the ground in order to obtain a useable amount
of metal. As a result of this, metal mines can be much larger than coal mines
and operate in more extreme environments.

D. covers a wide range of mineral extraction.
The majority of the industry produces crushed stone, sand, and gravel for use
in construction of roads and buildings. Other important minerals produced are
clays, primarily for ceramics, water filtration, and cement making; gypsum,
the primary material used in wallboard; salt, used in foodstuffs and as an ice
remover; phosphate, for use in fertilizers; and sulfur, the main component of
sulfuric acid, a major industrial input. Most of these minerals are found in
abundance close to the surface.

E. . The activities of this industry are often the
same as those of the other industry segments, but the work is done by con-
tract companies that specialize in one aspect of resource extraction.

Abridged from: from www.wikipedia.org

VOCABULARY AND TERMINOLOGY

VI. Read the texts above in detail and match the English word-
combinations (1-10) with the Russian equivalents (a—j).

1) direct access to the surface a) OTKphITas pa3paboTka

2) open-cast mining b) npoxoauTh TOpHBIE BEIPAOOTKH 10
IIyCTOU MOPOJIE

3) tabular (or bedded) deposits C) BIUATH HA METOJI pa3pabOTKH

4) production face d) mpsiMoit TOCTYT K TOBEPXHOCTH

5) cross-section of a working €) IIACTOBBIE MECTOPOXKICHHUS

6) underground workings f) monzemubIe BEIpaOOTKH

7) mode of occurrence g) YCIIOBUS 3ajJeTaHus

8) the roof of the mine working h) monepeunoe ceueHne BEIpaOOTKH

9) to drive mine workings in barren 1) KpoBJsi TOpHOH BBIPAOOTKHU
rock
10) to affect the mining method J) OYMCTHOM 32001
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VII. Choose the correct variant a, b or c.

1. The mining industry contains main industry segments.
a) 3
b) 5
c) 7
2. Finding and extracting the oil and gas in these pockets is the primary
function of this industry segment.
a) nonmetallic mineral mining and quarrying
b) support activities
c) oil and gas extraction
3. Metal ore mining deals with
a) awide range of mineral extraction
b) the petroleum and natural gas production
c) the extraction of metal ores, primarily gold, silver, iron, copper, lead,
and zinc
4. Coal is formed over millions of years from plant and animal matter, but
unlike oil, coal is and miners must go into the earth to recover it.
a) solid
b) liquid
c) gaseous
5. Gold and silver are primarily used in
a) batteries
b) electrical wiring
c) jewelry and high-end electronics
6. To obtain useable metals, a massive amount of rock is extracted from the
ground due to the fact that
a) most metals do not exist in concentrated form but rather in small traces
b) most metals exist in concentrated form
c) most metals are concentrated
7. The majority of the nonmetallic mineral mining industry produces
for use in construction of roads and buildings.
a) crushed stone, sand, and gravel
b) clays and gypsum
c) crushed stone, phosphate and salt

8. 1s the main component of sulfuric acid as well as a major in-
dustrial input.

a) clay

b) sulfur

C) gypsum

82



VIII. Compose the sentences of the given words.

1. Done/mining/operation/can/be/by/either/as/a/underground/surface/or/an/
method.

2. Depth/the/problem/also/mining/affects/the/of/method.

3. Means/working/mineral/extraction/or/the/exploiting/deposit/the/of.

4. Mine/location/workings/shape/and/vary/function/in/dimensions.

5. Aims/work/investment/at/to/ensuring/the/access/deposit/the/surface/from.

6. Development/prepares/work/work/for/the/face/and/extracted/mineral/is/in/
bulk.

IX. Complete the following sentences with the words in bold in the text
given below.

1. Dan studies at the university.

2. The company uses technology in a new way to create more ef-
ficient processes.

3. is the exploitation of raw materials from asteroids and
other minor planets including near-Earth objects.

4. The of the new method is scheduled for next month.

5. The technology is , but may not be available for another decade.
6. is a form of mining that uses high-pressure jets of water to

dislodge rock material or move sediment.
Future in the Mining

There have been many developments in mining technology and methods
over the past century. These have made it easier and safer to mine and process
important materials. Today, engineers continue to make more advancements in
mining technology and methods, which may change how we mine in the future.

Some of these advancements are improvements on how we already do
things. For example, new tools have made hydraulic mining and rapid excava-
tion attractive options for many companies. In addition, many mining compa-
nies use existing technology such as automation and robotics for tasks that
would be dangerous for humans. In other cases, companies have found new uses
for old techniques. For instance, some mining companies now use methods sim-
ilar to borehole mining for methane drainage or underground gasification.

There are other advancements which are promising, but not quite ready
for implementation at this point such as underground retorting and ocean
mining. According to experts, these methods will not become more popular
until the cost of using them drop significantly.

Finally, some engineers are researching asteroid mining. One way that
asteroid mining would be beneficial is that it wouldn’t harm the earth’s envi-
ronment. Furthermore, it could allow us to access minerals that are scarce on
earth. However, at this point, asteroid mining is not possible.

83



Abridged from: Virginia Evans, Jenny Dooley, Kenneth Rodgers. Career Paths:
Natural Resources Il — Mining (Student’s Book). Express Publishing, 2014

X. Match the words taken from the text above (1-8) with the definitions

(a—h).

1) hydraulic mining

2) asteroid mining

3) methane drainage

4) ocean mining

5) underground retorting

6) underground gasification

7) rapid excavation
8) automation

GRAMMAR
Conditionals 0, 1, 2

a) the conversion of coal to a gas while it is
still underground

b) the use of pressurized water to move rock
and minerals

¢) the mining of materials located under the
ocean floor

d) the removal of oil from shale while it is
still underground

e) a mining method that involves the contin-
uous extraction of materials

f) the mining of asteroids

g) the use of machines to perform tasks

h) the removal of gas from coal seams by us-
ing boreholes or pipelines

Conditionals are clauses introduced with if. There are three types of condi-
tional clause: Type 1, Type 2 and Type 3. There is also another common

type, Type 0.

Type 0 Conditionals

They are used to express
something which is always
true. We can use when
(whenever) instead of if

E.g. If/ when the sun
shines, snow melts

Type 1 Conditionals

They are used to express
real or very probable situa-
tions in the present or fu-
ture

E.g. If he doesn't
study hard, he won't
pass his exam

Type 2 Conditionals

They are used to express
imaginary situations which
are contrary to facts in the
present and, therefore, are
unlikely to happen in the
present or future

E.g. If I won the lot-
tery, I would buy an
expensive car and 1
would go on holiday
to a tropical island
next summer

(For more details you may see Grammar Reference p. 173).
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XI. Match the Conditionals of 0/1/2 types (A—C) with the sentences (1-8).

Example: If you heat water, it boils. — Answer is. A. (Type 0 Conditionals)
A 0 type

B 1* type

C 2" type

1. When water temperature reaches 100 degrees, this liquid always boils.

2. If the global temperature rises, sea levels will rise too.

3. If we dump all sorts of chemicals into rivers, we will not be able to swim
in them in the future.

4. 1If the sun radiation can’t escape into space, Earth’s temperature will in-
crease steadily.

5. If people weren’t so careless, Earth wouldn’t be in danger.

6. The amount of waste would decrease if people started to buy reusable
packages.

7. We would be less worried if oil spills didn’t have such destructive effects.
8. Experiment can happen only if both conditions exist.

XII. Underline the correct form to make conditional sentences.

1. If Rita opens /will open a boutique in the High Street, she’ll make lots of
money.

2. If the economy doesn’t improve, lots of businesses will close / would
close down.

3. George may go to prison unless he won 't pay / pays his taxes.

4. The company was / would be more successful if it spent more money on
advertising.

5. If the employees of a company are/were happy, they work harder.

6. We might sell our business if it makes / would make another loss this year.
7. It looks like Molly’ll be okay, unless something new will happen / happens.
8. Mat would not trust/ didn’t trust that unless he had to.

XIII. Open the brackets in the conditional sentences of type 1/ 2 and put
the verbs in the correct form.

Example: If it (rain), we ___ (stay) at home. — If it rains, we shall stay at
home.
1. Ifhe  (practice) every day, he  (become) a champion.

2. Ifyou  (have) a driving license, you  (get) this job.

3. She  (help)usifwe  (ask).

4. Mydog  (be) 20 years old today if it (be) alive.

5. Ifthey  (have) enough money, they  (open) a restaurant next year.
6. I (go)tothepoliceif]  (be) you.

7. 1 ___ (nottalk) to you anymore if you  (insult) me.

8. Ifpeople  (not buy) guns, the world  (become) safer.

9. If Bob  (notkeep) his word, Anna _ (be angry) with him.

10. Tom _ (not eat) much "fast food" if his wife  (cook) at home.
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TRANSLATION

XIV. Find 8 sentences with Conditionals 0, 1, 2 in the texts of Unit 3.
Write them down and translate into Russian.
SPEAKING

XV. Fill in the spidergram with the words associated with Mining Engi-
neering and explain your associations.

underground
method

surface
operation

Mining
Engineering

Example: Mining can be done either as a surface operation or by an under-
ground method.

XVI. Match the words with mineral resources. Then using the infor-
mation below describe these minerals and say where they can be applied.

uranium copper gold
coal petroleum

86



Description

a black or brownish- made up of a variety of | a silvery-grey radioac-
black sedimentary rock | rock fragments that tive metal

vary in size
a precious metal that is | a base metal of a red- yellow-to-black thick

often bright, slightly dish-orange color that | liquid found in geologi-
reddish yellow, dense, | is soft, malleable with | cal formations beneath
soft and malleable very high thermal and | the Earth’s surface

electrical conductivity

Application
fuel for cars jewellery
fuel for heating electrical wiring
nuclear weapons decorative material
fertilizers road construction
nuclear power plants electronics

For example:

Gold is a precious metal that is often bright, slightly reddish yellow, dense,
soft and malleable. It is used in jewelry as well as a decorative metal.

WRITING

XVII. Write an abstract (100—120 words) to the following article.
(For more details you may see Writing Reference p. 176).

History of Mining. Archeological discoveries

Mining 1s the process of extracting useful minerals from the surface of
the Earth (including sea) usually from an ore body, vein or coal seam.

Archeological discoveries indicate that mining was known in prehistoric
times. The first mineral found was flint, which could be broken to pieces that
were useful as knives and arrowheads. Gold was one of the first metals utilized.

Gold was mined from streambeds of sand and gravel. Copper was prob-
ably the second metal discovered and used. Silver was also found and was
valued more highly than gold. Other hard rock mined or collected for axes
included greenstone.

The oldest known underground mine in the world was run more than
40,000 years ago in Swaziland to mine ochre used in burial ceremonies and
as body colouring.

Georgius Agricola

The book on mining “De re Metallica” (1556) by the German scholar
Georgius Agricola is the best source of information on early mining tech-
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niques, many of which are still used or were used until recently: picks and
hammers, ventilation and pumping systems and cart-like "tricks" for hauling
minerals to name a few. Agricola describes detailed methods of drilling,
shafts and tunnels, timber support systems, etc.

Great progress

Great progress in mining was made when the secret of black powder
reached the West, probably from China in the late Middle Ages.

Gunpowder was replaced by dynamite in the mid-XIXth century. Since
1956 both ammonium nitrate and slurries (mixture of water, fuels and oxidiz-
ers) have come into use.

The invention of mechanical drills increased the capability to mine hard
rock decreasing the cost and time for excavation by many times. The first ro-
tary drill appeared in England in 1813. In Germany in 1853 a drill that re-
sembled modern air drills invented. Pistol drills were followed by hammer
drills run by compressed air.

Later advances included improvements in loading methods, usage of
electric locomotives and conveyors, steam-driven pumps to remove water
from the deep mines. In 1930s battery-powered cap lamps began entering
mines...

Abridged from: Basic concepts of minerals mining technology. National
Mining University/V. Bondarenko, 1. Kovalevska, [etc]. — Dnipropetrovs’k:
LizunoffPress, 2014. — 428 p. (in English)
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Unit 4
PROSPECTING AND EXPLORATION

LEAD-IN

Match the English words with the pictures:

Several methods are used to find ore deposits. An important prerequi-
site for finding them is an understanding of the manner in which an ore de-
posit is formed. Several methods are used, in increasing order of cost per
square kilometer:

Low cost/km2 1. Remote sensing (satellite imagery)

2. Geological mapping

3. Geophysical survey

4. Geochemical surveys
High cost/km2 5. Bulk sampling, drilling

Counesy of Netional A and Space A

Diamand dril bita (Courtasy of Mise Wa 2007,
Corm CC BYSA30)

Dismand
il iy

Orill core samples sawed wto halves and
Drill pips, eore barrel, and core quarters (Courtesy of Gealogy for Investon |

Barium (Ba) G-BASE T 1

in shallowsoils
Bamgfhg  percentile
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I. Read and remember the list of words associated with Prospecting.

D
2)

3)
4)
S)
6)

7)
8)

9)

10)

11)
12)

13)

14)
15)

16)
17)

18)
19)

20)
21)
22)
23)

aerial
certain
certainly
cost

country rock
crop

distinctive properties

dredging
drill

drilling

to drive

evidence
to develop

development

to expect
to explore

exploratory
exploration

galena
to indicate

lead
to look for

malleable metal

to open up

— BO3AYIIHbBIN; HAJI3EMHBII
— OIIPENICIIEHHBIN; HEKOTOPBIH;

KOHCYHO

— CTOWTH; IIeHa; CTOUMOCTD
— KOpeHHas (OCHOBHAasI) MOpoaa
— (out) oOHaxkaTh(Csl), BBIXOJWTH Ha IMOBEPX-

HOCTbH (O IJIacTe, MOPO/IE)

— OTJIMYMUTEIIbHBIC CBOMCTBA

distinctive properties

— BBIEMKA I'PyHTA; AParupOBaHUE
— OypuTh, CBEpIUTH; OypeHue, cBepieHue; 0y-

PUIIBHBINA MOJIOTOK

— Oypenue, cBepienue; core-drilling KosoHKO-

Bo€ (KepHOBOE) OypeHue

— MPOXOJUTh (TOPU3OHTAIBHYIO BBIPAOOTKY);

IPUBOJIUTh B JBW)KCHHE; YIPABIATH (Malllu-
HOI); TOPU3OHTAJIbHAS BBIPAOOTKA; TPUBO;
nepegaya

— OCHOBaHUE; MPU3HAK(H); CBUIETEIHCTBA
— pazpabaTbIBaTh (Mecmopodicoenue); pa3BU-

BaTh (000biyy); TPOU3BOJUTH IOJTOTOBH-
TEJIbHBIE PA0OTHI

— INOATrOTOBHUTCIIBHBIC pa6OTI>I; pa3BUTHEC [O-

ObIYM; pa3BUTHE

— OXKUWAAaTh, paCCUUTBIBATh, AyMAaTh, IIpCJIaraTrb
— Pa3BCAbIBATb MCCTOPOKICHUC IIOJIC3HOT'O

HCKOMAEMOTO C MOMyTHON J0ObIYeH

— pa3BeOYHbIN
— J€TaJgbHAs Pa3BE]KA; Pa3BEIOYHBIC TOPHBIC

paboThI IO MECTOPOKACHHUIO

— IaJICHUT, CBI/IHHOBBIfI Omeck
— YKa3bIBaTb, IIOKA3bIBATb, CJIYKUTb IIPpHU3HA-

KOM; O3Ha4aTh

— CBUHEII
— UCKaTh

— KOBKHMH MeTaJll

— BCKpBIBATh (MECTOPOKIEHHUE); Hape3aTh (HO-

BYIO JIaBy, 3a00ii)
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24) opening — ropHas BHIPA0OTKA; MOArOTOBHUTEILHAS BbI-
pabOTKa; BCKPHITHE MECTOPOKICHHS

25) panning — NPOMBIBKA (30JI0TOHOCHOTO TIECKa B JIOTKE)

26) processing — oOpaboTka

27) processing — oOpabaTkIBaromas MPOMBIIUICHHOCTD

industry

28) to prove — pa3BelbIBATH (XapaKTEP MECTOPOKICHUS UIU
3aJieraHusl); JI0Ka3bIBaTh; UCTBITHIBATH, MPO-
O0oBaTh

29) proved — pa3BeJaHHbIN, JOCTOBEPHBIN

30) proving — onpoOoOBaHue, MPeBApUTEIIbHAS pa3BeIKa

31) to search — uccnenoBath; (for) wuckate (MecTOpoXKie-
HUE); TIOUCK; Syn prospecting

32) sign — 3HaK, CHMBOJI; IIPU3HAK, IPUMETa

33) to store — XpaHUTbh, HAKAIIUBATH (O 3aracax)

34) to work — paboTaTh; BEIHUMATh, U3BJICKATh (YTOJb, PY-
1y ); BbIpabaTbIBaTh

35) working — pa3pa0oTKa, ropHasi BEIpaOOTKa

36) workable — MOIXOIAIIUN 11 paOOThI, TPUTOAHBIA IS
pa3paboTku, pabouuil (0 T™IACTE); pEHTa-
OCJIbHBIIM

I1. Read the following words and remember their pronunciation.

[i] — mineral, different, difference, fissure, distinctive
[1:] — region, need, seam, piece, relief, galena

[0] — quality, quantity, copper, rock, crop

[0:] — call, ore, small, explore, forecast

[@] — extract, sand, gravel, valuable, map, locality

[A] — country, such, enough, lustre, lustrous, occurrence
[ei] — stage, data, nature, grey, mainly, explain, available
[ou] —float, stone, gold, expose, opening

III. Pay attention to the stress in the following words.

ga'lena 'evidence ex'tract
'property in'dustrial 'aerial
ex'plore 'lustrous o'ccurrence
ex'ploratory 'forecast 'opening
re'search 'valuable ‘obser'vation
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READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. The search for economically useful mineral depos-
its is called proving.

2.  Last century prospectors looked for visible evi-
dence of mineral deposits.

3. The science of geology can explain the mode of
occurrence of ore deposits.

4.  As arule prospecting includes four stages.

5. The study of general topographical relief and the
type of ground makes it possible to expose this or
that deposit.

6. Asitis known, veins are found in metamorphic rocks.

Prospecting

Mining activities include prospecting and exploration for a mineral de-
posit through finding, proving, developing, extracting and processing the ore.
That is why it is possible to divide the mining activity into three major phas-
es: 1) before mining which involves prospecting and exploration required to
locate, characterize and prove a potential ore body; 2) mining which refers to
actual coal or ore extraction. Extraction processes include underground or
surface mining and dredging; 3) after mining which involves processing and
preparing the raw ore for the end product.

As has already been said, before a mineral deposit can be worked, that
is, before it can be extracted from the Earth for use by man, it must first be
found. The search for economically useful mineral deposits is called pro-
specting. To establish the quality and quantity of a mineral deposit, the type
of country rock, etc. means to prove it and this process is called proving. Pro-
specting and proving are only two different stages of mining geological ex-
ploration; the latter includes drilling and driving of openings.

Last century prospectors looked for visible evidence of mineralization on the
surface of the Earth. To recognize valuable minerals it was necessary to know
their various distinctive physical properties. For example, gold occurs in nature as
a heavy malleable yellow metal. Galena, the most important mineral containing
lead, is dark grey, heavy and lustrous. The first ores of iron to be mined were de-
posits of magnetite, a black heavy mineral capable of attracting a piece of iron.

As the deposits of mineral that cropped out at the surface were mined,
the search for additional supplies of minerals took place. The science of ge-
ology was used to explain the occurrence of ore deposits.
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The aim of geological prospecting is to provide information on a prelimi-
nary estimation of the deposit and the costs of the geological investigations to be
made. It also indicates whether it is available to continue the exploration or not.

Prospecting work includes three stages: 1) finding signs of the mineral;
2) finding the deposit; 3) exploring the deposit.

General indications of the possibility of exposing this or that mineral in
a locality can be obtained by studying its general topographical relief, the
type of ground and its general natural conditions. Thus, in mountainous re-
gions where fissures were formed during the process of mountain formation,
ore minerals could be expected in the fissure fillings. In hilly regions, sedi-
mentary deposits would be expected.

Certain deposits are found only in a particular type of ground. Coal seams,
for example, are found in sedimentary formations mainly consisting of sand-
stones and shales. Veins, on the other hand, are found in crystalline (igneous)
rocks, and the type of country rock usually determines the type of minerals.

At present, prospecting methods to be used are as follows:

1. Surface geological and mineralogical prospecting such as panning.

2. Geophysical, geochemical, geobotanical prospecting.

3. Aerial photography with geological interpretation of the data to be ob-
tained is highly effective from aircraft or helicopter. Besides, successful de-
velopment of space research has made it possible to explore the Earth’s re-
sources from space by satellites.

In modern prospecting the methods mentioned above are used together
with the study of geological maps.

Abridged from: Barakova M.Ya., Zhuravleva R.1. English for mining engi-
neers. Moscow, 2001.

V. Read the text about Exploration of Mineral Deposits and match the
headings (1-5) with the paragraphs (A-E).

Methods of detailed exploration

The main stages of mineral deposits exploration
Preliminary exploration

Exploitation exploration

Detailed exploration

Nk W=

Exploration of Mineral Deposits

A. Exploration 1s known to include a whole complex of in-
vestigations carried out for determining the industrial importance of a depos-
it. It is divided into three stages, namely preliminary exploration, detailed ex-
ploration and exploitation exploration.

B. The aim of preliminary exploration is to establish the
general size of a deposit and to obtain an approximate idea of its shape, di-
mensions and quality. At this stage the geological map of the deposit is cor-
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rected and a detailed survey of its surface is completed. The information on
the preliminary exploration is expected to give an all-round description of the
deposit which will enable the cost of its detailed exploration to be estimated.
The following points should be taken into consideration: 1) the shape and ar-
ea of the deposit; 2) its depth and angles of dip and strike; 3) its thickness; 4)
the properties of the surrounding rock and overburden; 5) the degree of uni-
formity of distribution of the mineral within the deposit and the country rock,
etc. Preliminary explorations can make use of exploratory openings such as
trenches, prospecting pits, adits, crosscuts and boreholes. They are planned
according to a definite system, and some are driven to a great depth.

C. The task of the detailed exploration is to obtain reliable
information on the mineral reserves, their grades and distribution in the dif-
ferent sectors of the deposit. Detailed exploration data provide a much more
exact estimate of the mineral reserves.

D. Mine or exploitation exploration is known to begin as
soon as mining operations start. It provides data for detailed estimates of the
ore reserves of individual sections. It facilitates the planning of current pro-
duction and calculating the balance of reserves and ore mined.

The searching and discovering of new mineralized areas are based on
geological survey and regional geophysical prospecting. The results of these
investigations provide data on iron-bearing formations and new deposits for
commercial extraction.

E. In detailed exploration both underground workings
and borehole survey are used. Core drilling with diamond and carbide bits is
widely used. Non-core drilling is also used in loose rocks in combination
with borehole geophysical survey.

One of the main methods to explore coal deposits is also core-drilling.
Modern drilling equipment makes it possible to accurately measure bed
thickness and determine structure of beds, faults and folds. Recording control
instruments are attached to drilling rigs which allow the geologists to get reli-
able samples good for nearly all parameters of coal quality to be determined.
Abridged from: Barakova M.Ya., Zhuravieva R.I. English for mining engi-
neers. Moscow, 2001.

VOCABULARY AND TERMINOLOGY

VI. Read the texts above in detail and match the English word-
combinations (1-10) with the Russian equivalents (a—k).

1) country rock a) 3aJieraHue PyIHBIX MECTOPOXKICHUI
2) panning b) 6necTsimuii MeTa

3) the search for commercially c) kopeHHas (ocHOBHas) mopoja

useful deposits

4) geological exploration d) nonomHUTENBHBIC 3aIaChl MUHEPAJIOB
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5) to look for evidence of min-  ¢) mpombIBKa (30JI0TOHOCHOTO TTECKA B

eralization JIOTKE)

6) additional supplies of miner- f) reosorudeckas pa3Beka (C MomyT-

als HOI JOOBIUCHH)

7) distinctive properties g) UCKaTh JI0KA3aTeIbCTBA HATUYHS Me-
CTOPOXKJICHUS

8) lustrous metal h) moucku SKOHOMHUYECKH TOTE3HBIX

9) capable of attracting a piece ) CHOCOOHBII MPUTATHUBATH KYCOK

of iron MeTaa

10) the occurrence of ore depos- k) oTnnunTenbHbIE CBOMCTBA

its

VII. Choose the correct variant a, b or c.

1. Mining activities include prospecting and exploration for a mineral de-
posit through .

a. finding, proving, developing, extracting and processing the ore

b. finding, proving, developing, extracting and processing oil

c. finding, proving and extracting the ore
2. Prospecting work includes three stages

a. 1) finding the deposit; 2) exploring the deposit; 3) extracting the de-

posit.
b. 1) finding signs of the mineral; 2) finding the deposit; 3) exploring
the deposit.

c. 1) finding the deposit; 2) extracting the deposit; 3) processing the deposit.
3. The aim of preliminary exploration is to establish the general size of a
deposit and to obtain an approximate idea of its

a. shape, dimensions and quantity

b. weight, dimensions and quality

c. shape, dimensions and quality
4. Due to the current space research advancement it is possible to explore
the Earth’s resources from space by

a. airplanes

b. satellites

c. helicopters
5. Galena, the most important mineral containing lead, is

a. dark grey, light and lustrous

b. dark grey, heavy and lustrous

c. dark green, heavy and malleable
6. The search for is called prospecting.

a. only precious mineral deposits

b. economically useful mineral deposits

c. useful mineral deposits
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7. In detailed exploration
a. only underground workings are used
b. both underground workings and borehole survey are used
c. underwater workings are used
8. The searching and discovering of new mineralized areas are based on

a. geology
b. geological survey and regional geophysical prospecting
c. the general size of a deposit

VIII. Compose the sentences of the given words.

Called/useful/the/for/search/mineral/is/economically/deposits/prospecting.
In/gold/heavy/malleable/occurs/nature/a/metal/as/yellow.
Three/includes/stages/work/prospecting.
Core/is/drilling/with/widely/used/diamond.
Used/several/are/find/ore/deposits/methods/to.
Discovering/areas/based/of/new/mineralized/are/on/regional/survey/and/
geophyswal/prospectlng/ geological.

NG

IX. Read the text about Surface mining. Complete the following sentenc-
es with one of the words in bold in the text given below.

is mining by piping water down a vertical hole.

1s excavating a river or sea bed.

1s using high pressure water to remove deposits.

1s an open surface excavation for the extraction of materials.
1s drilling into the steep wall of a quarry.

1s using water to separate heavy mmerals from lighter deposits.

IR e

The Preston Mining Company has a number of mines. Each site uses the
best mining methods available. We operate an open-pit mine in central Mon-
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tana. This open-cast mine produces copper. We also maintain several coal
mines. Our miners use mountain top removal (MTR) and highwall mining
methods. Our MTR sites are in Tennessee. In Colorado, we have several
granite quarries. We also run three gold placer mines in the same region,
primarily relying on dredging (in accordance with environmental regula-
tions, we no longer use hydraulicking). Finally, we own a dozen salt mines.
For these, we mostly extract the materials with borehole mining and leach-
ing methods.

Abridged from: Virginia Evans, Jenny Dooley, Kenneth Rodgers. Career
Paths: Natural Resources Il — Mining (Student’s Book). Express Publishing,
2014

X. Match the jobs in mining (a—k) with their definitions (1-10). Then
read the sentences and rearrange the letters the letters to form the words
and to complete the short descriptions of the activities of different min-
ing professionals.

Mining jobs Definitions
1) drill supervisor a) Someone who uses his or her expert knowledge of
mechanical engineering principles to design new
mining systems and equipment.
2) environmental b) Someone who explores areas looking for minerals
engineer or other materials of value in the Earth and the per-
son who determines whether or not a site should be
more aggressively explored.
3) geochemist ¢) Someone who oversees the work of drilling opera-
tors, as well as works closely with management to
develop operational plans.

4) geologist d) A person who extracts ore, coal, or other mineral
from the earth through mining.
5) geophysicist e) Someone who uses the principles of engineering,

soil science, biology, and chemistry to develop so-
lutions to environmental problems.

6) hydrogeologist f) A scientist who uses both geology and chemistry
to study the chemical make up of and interaction
between various substances found in the earth.

7) miner g) A specialist whose duties focus on preventing acci-
dents and lessening opportunities for human error in
engineered environments or in engineering design.

8) mining engineer h) A scientist who researches groundwater systems.
He or she conducts field studies to determine the
location, size, and movement of underground wa-
ter reservoirs.
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9) prospector J) A scientist who studies the physical properties of
the Earth, and who may also study the physical
properties of other planets along with moons and
other objects found in space.

Someone who studies the Earth and the processes
which shape it.

Abridged from: https://www.wisegeek.com/

10) safety engineer k)

There are two main activities in my job. Firstly to make holes in rock so
that samples of the rock can be taken and to insert (a) (leoivsxspe) for blasting.

I make evaluations of conditions at a (b) (ienm) and check air pollution,
waste disposal, and previously mined areas.

My job is to study the chemistry of (c) (htare) materials. I specialize in
the study of the planet and the materials of which it is made. This information
helps us to discover (d) (nlriames) and fuels.

I study and investigate phenomena which cause movement of the earth’s
surface. Through my studies I help others to locate petroleum and mineral (e)
(tseopids).

I specialize in various branches of work, including (f) (goespnrctip),
surveying, and technical underground management.

My job is to inspect all possible danger spots in the mine, prepare (g)
(sutdai) and cooperate with committees to prevent unnecessary dangers.
Abridged from: Technical English Vocabulary and Grammar. Nick Brieger,
Alison Pohl. Summertown Publishing. 2006. — 148 p.

GRAMMAR
Conditionals 3, Mixed

Type 3 Conditionals

They are used to express
imaginary situations
which are contrary to facts
in the past. They are also
used to express regrets or
criticism.

E.g. John got up late,
so he missed the bus. If
John hadn't got up late,
he  wouldn't  have
missed the bus.

Mixed Conditionals

They refer to an unreal
past condition and its
probable result in the pre-
sent. These sentences ex-
press a situation which is
contrary to reality both in
the past and in the present.

E.g. If I had studied |
would have my driving
license. (but I didn't
study and now I don't
have my license)

(For more details you may see Grammar Reference p. 170).
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XI. Match Conditionals of 3/Mixed type (A—B) with the sentences (1-8).

Example: 1. If you had warned me then, I would not be in prison now. —
Answer is B. (Mixed type)

A 3" type

B Mixed type

1. You could have got a better job if you knew English.

The constructors would have built the road if they had had enough tools.
If I were you, I could have passed the exam.

The author would have finished the book if he hadn’t been seriously ill.
He would have taken the job if he had found the offer acceptable.

If you had planned this properly, we wouldn’t be in trouble now.

If T had accepted that job, I would be very rich.

The car engine would have worked if the mechanic had done his job properly.

P_NAN R LD

XII. Open the brackets in the conditional sentences of type 3 and put the
verbs in the correct form.

Example: John  (not have) a car accident if he __ (choose) another road. —
John wouldn’t have had a car accident if he had chosen another road.

1. T  (visit) Sarah yesterday if I (know) that she was ill.

2. Ifyou (go) with me to Paris last month, you  (see) the Eifel Tower
too.

3. We (not get wet) if you  (take) an umbrella.

4. If Mum _ (not open) the windows, our room  (not be) full of mosqui-
toes.

5. Nick (not be) so tired this morning if he  (go to bed) early last night.
6. IfFelix  (tobe)herel  (see) him.

7. Ifthey  (mention) this yesterday, everything  (be done).

XII. Open the brackets to form conditionals. Mind mixed conditionals.

1. Michael would not agree even if you (to ask) him.

2. IfI(to find) that letter, I’ll show it to you.

3. IfImeet him, I (to invite) him.

4. Would they come if we (to invite) them?

5. The boss (be) very disappointed if you aren’t at the meeting
tomorrow.

6. The old gentleman doesn’t go out in winter. He (go) out
if the weather gets warmer.

7. If the plane had left on time, they (be) in Minsk now.

8. Ifthey hadn’t walked 40 km, they (not/be) exhausted now.
9. What would have become of us, if (come) to you then?

10. He would have been scrupulous — if he (can)
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TRANSLATION
XIV. Translate the following conditional sentences with into Russian.

1. If conditions had permitted, the geologists would have applied aerial pro-
specting.

2. If the geological and prospecting indications are known, it is possible,
even before prospecting proper begins, to forecast not only the type of eco-
nomic deposit that may be found in the given conditions but also the associ-
ated elements and the whole complex of forecasting minerals.

3. Provided the geologists make use of proper prospecting methods, they
will get necessary results.

4. On condition that different types of ores are to be tested separately each
sample should represent a definite type of ore.

5. Unless the face is directly connected to the upper level, the combine does
not cut the face for its whole length.

6. Mine workings are considered to be productive if they are driven with a
view to extracting useful mineral.

7. I’d have been able to translate the letter if my English were better.

8. The cutter-loader will cut coal above the floor on condition that the thick-
ness of overburden is small.

SPEAKING

XV. Fill in the spidergram with the words associated with Prospecting
and Exploration and explain your associations.

©

Prospecting and
Exploration

Example: Prospecting work includes three stages: 1) finding signs of
the mineral; 2) finding the deposit; 3) exploring the deposit.
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XVI. Describe the pictures in 10 sentences.

Example: In the first picture prospecting works are being done. Prospectors
are studying...

WRITING

XVII. Write an abstract (100-120 words) to the following article. (For
more details you may see Writing Reference p. 176).

MINE EXPLORATION

Several methods are used to find ore deposits. An important prerequisite for
finding them is an understanding of the manner in which an ore deposit is formed.
Several methods are used, in increasing order of cost per square kilometer:

Low cost/km2 1. Remote sensing (satellite imagery)
2. Geological mapping
3. Geophysical survey
4. Geochemical surveys
High cost/km2 5. Bulk sampling, drilling
Geological Mapping

Once a favorable area has been identified, geologists go into the field and
make a map of bedrock exposures, or outcrops, in the area to discern any spatial
relationships that indicate the presence of economic deposits of minerals. Repre-
sentative geological mapping requires ensuring that a rock exposure is bedrock,
not a "bed boulder". (Usually the map is made with the aid of portable global
positioning devices.) Indicators might be the actual mineral itself, but more like-
ly it would be minerals that are associated with magmatic or hydrothermal activ-
ity that could have formed a high concentration of economic minerals. Structur-
al controls on the location of mineralization, such as faults or folds, would also
be located on a geologic map. The manner in which the minerals in the rock are
affected by the forces that led to the formation of faults or folds may also be use-
ful for determining details on the distribution of mineralization.
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Geophysical Surveys

Geophysical surveys might be performed to find changes in physical
properties in the area. Examples of physical properties might be the earth’s
magnetic field, the density of rocks, or the response of the rocks to a radio
signal. The presence of metals in the rock would alter the earth’s magnetic
field intensity and would also change the response to a radio signal. The force
of gravity over light rocks would be less than the force of gravity over sur-
rounding denser rocks. All of these properties can be measured with sophisti-
cated and sensitive instruments. The result is a map of changes in these prop-
erties, and it is the significant changes, called anomalies, that might indicate
something of interest is present.

Geochemical Surveys

Groundwater in contact with an ore body will leach minerals and deposit
them in overlying soil or streams. Trees may also take up the water. The
closer an ore body is to the surface, the more likely there will be concentra-
tions of metals in soils, water, and trees that can be detected by taking soil,
stream sediment, or plant samples and analyzing them chemically. These
concentrations, measured in parts per million and sometimes parts per billion,
may form a geochemical anomaly — a location for further exploration.

Drilling

The purpose of drilling is to obtain physical core samples of the rock mass
that can be analyzed for mineral or metal concentration. Core drilling is done by
means of a core barrel, an approximately 3-m-long tube that is inserted into a
drill pipe. At the end of the drill pipe is a diamond drill bit that grinds up the
rock as the pipe is rotated and advanced down a hole, forming a cylindrical stub
of rock that breaks off and enters the core barrel. A "catcher" on the end of the
core barrel keeps the core in the barrel when the barrel is pulled up the pipe.

When the core barrel is full, it is pulled up the drill pipe, and the core is
extruded and placed in special boxes. Another length of drill pipe is attached
at the top, and the empty core barrel is re-inserted and the process continues.

A typical drilling campaign can result in hundreds of meters of drill core
samples. Some of the samples are sawed into halves or quarters; one part re-
mains in the field and another part is sent to an assaying lab for chemical anal-
ysis or detailed mineralogical analysis using a microscope or X-ray methods.

Geologists will look at each of the samples to determine whether there are
any economic minerals of interest, or indicators such as minerals or mineral al-
terations that might occur in an ore-forming system when minerals of economic
interest are precipitated. This investigation process is called core logging.
Abridged from: Dunbar W.S. How mining works. Society for Mining, Metal-
lurgy & Exploration (SME), 2016.
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SELF-STUDY
OIL FORMATION
LEAD-IN

Oil, natural gas and petroleum have been foremost on people’s minds
for the past years. Nations and the world are run by oil. It fuels our cars, our
homes and provides us with electricity. It is used in the making of plastics
and cosmetics. Oil is also prevalent in our lives but most people don’t know
where the oil we use comes from.

I. Read and remember the list of the words associated with oil formation.

1) abundance — pacrpocTpaHEHHOCTh

2) adjacent (to) — CMEXHBIU, IpUjIeraronui

3) apex — BEpILIKHA

4)  compaction — YIUIOTHEHHE

5) cook (V) — TI0JIBEPraThCs TEIJIOBOM 00paboTKe
6) crude oil — cbIpas He(Th

7)  depression — BIIQAWHA

8) decompose — decomposition
9) expansion

— pasnaraThCs — pa3lIoKEHUE
— pacmpocTtpaneHue (Ha OOJBIIYIO

TIJTOIIAb)
10) fold — CKJIaJiKa
11) fracture — pasJioM, TpelrHa
12) hydrocarbons — YIJIE€BOJOPO/IbI
13) kerogen — KEpOoreH
14) lens — yeyeBULIeOOpa3Has 3alexb, JINH3a
15) mixture — CMe€Ch
16) mudstone — apruJuIuT
17) interweave (V) — NIepeMelInBaTh, BKPAILIATh
18) separation — paszeneHue, pa3iokKeHUe Ha YacTu
19) refining — OYHCTKa, eperonka (Hedrm)
20) volatile — JIeTy4Hid, OBICTPO UCTIAPSFOIITHIICS
21) viscous — T'yCTOM, BSI3KHIA
22) recover oil — 100bIBaTh HEPTH
23) residue — OCTaToK
24) reservoir rock — TOpOoJa — KOJUIEKTOP
25) source rock — MaTepHuHCKas mopojia
26) permeable (impermeable) — MPOHUIAEMBIi
27) permeability — NIPOHUIIAEMOCTh
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28) pocket — KapMaH

29) porous — TOPUCTHIN

30) porosity — TOPUCTOCTH

31) preserve (V) — COXPaHSATH

32) caprock — TOKPBIBAOIIAS MTOPOAA, TOKPHIIIKA

33) sulfur 3aJIeKHU

34) nitrogen — cepa

35) oxygen — a3oT

36) fegdstock — KHCIOPOX

37) splitup (v) — HMCXOJHBIA CBIPOE

38) be arranged — pasmensTh

i gg 3{3’ W) — CHCTEeMaTH3UPOBAHHBIH

A1) sink (v) — CMOJIMCTBIN

42) decay — HW3MEHUTH

43) fine-grained — norpyxatbes

44) exert (V) — CTHUBIIWH

45) trap — MEJIKO3EpHUCTHIN

46) property — OKa3bIBaTh JABJICHHC

47) shale — JIOByIIKa

48) source rock — CBOMCTBO

49) accumulate (V) — CIIaHeI|

50) limestone — MaTepHHCKas mopoja

51) sandstone — HaKaIUIMBaTbh;, HAKOILIATH
— W3BECTHSIK
— TECUaHUK

52) unconformity — HECOIJaCHOE HaIlJIJaCTOBAHUE

I1. Pay attention to the pronunciation of the following terms.

[a1] nitrogen, hydrocarbon, refining

[e] residue, buried, dead, lenses, ethane

[e1] chain, available, able, locate, basin

[o:] permeable, exert, refer, occur, preserve

[1:] methane, heat

[0:] source, porous, fault, salt, alter

[t ] mixture, structure, manufacture, saturated

[ ] ] pressure, partially, depression, sufficiently, ocean
[k] chemical, unique

I11. Pay attention to the stress in the following words.
u'nique hydro’carbon ‘residue

"chemical ‘methane ‘manu facture
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READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. Most people think that crude oil is a liquid mix-
ture of naturally occurring carbohydrates.

2. Hydrocarbons are complex molecules that are
formed from long strings of hydrogen and carbon
such as propane (C;Hg) or butane (C4H;).

3. Something needs to block or trap the petroleum
so it will accumulate into a large enough deposit
for geologists to be able to locate it.

4. Anticlines bend the reservoir rock and create a
pocket at the apex of the fold where the petroleum
can migrate.

5. Structural traps work by folding or breaking the
reservoir rock and placing it adjacent to an im-
permeable rock layer.

6. Salt domes can push up through buried sediment
and deform the overlying layers of rock.

HOW OIL BECOMES OIL

Petroleum (literally rock oil, from the Greek petra- for rock and Latin -
oleum for oil) is a general term used to refer to all forms of oil and natural
gas that is mined from the earth. What most people concern themselves with
is crude oil, the liquid mixture of naturally occurring hydrocarbons, and natu-
ral gas, which is a gaseous mixture of naturally occurring hydrocarbons. Hy-
drocarbons are complex molecules that are formed from long strings of hy-
drogen and carbon, such as propane (C;Hg) or butane (C4H).

Petroleum is the final product that we get out of the ground. But how
does it get there? Petroleum begins as living animals, microscopic organisms
(like diatoms or plankton) that live in the oceans. When these organisms die,
their bodies sink and collect on the ocean floor. These organisms live all over
the oceans and their bodies fall and collect on the ocean bottoms all over the
world. When the organic matter becomes buried and begin to decompose,
they are referred to as kerogen. Despite the apparent abundance of dead or-
ganisms raining down on the ocean bottoms, there are specific conditions that
must be met for these organisms to be transformed into petroleum.

First, the area that the kerogen collects must be a restricted basin, a de-
pression where sediment can accumulate and where there is poor water circu-
lation. When the oxygen is gone, the decomposition stops and the remaining
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matter are preserved. The kerogen must be buried under sediment where it
will be altered through high temperatures and high pressures. As the heat and
pressure breaks down the kerogen, the hydrocarbon chains are freed. Long
chains of hydrocarbon are oil; shorter chains are gas, generally methane (CHy,)
and condensates such as ethane, propane and butane. As the heat and pressure
continues, the longer chains will continue to break into shorter chains. If the
process continues long enough, all that will remain will be methane.

Compaction of the sediment, and the expansion of the kerogen as it is
transformed into petroleum cause it to be forced out of the rock it was created
in (the source rock) and into nearby sediments. If these sediments are porous
enough (have microscopic holes) and permeable enough (allowing for the
flow of liquids), then the petroleum will migrate through the rock. Since gas
and oil are lighter than water, they can travel through water-saturated rock.
Eventually the oil will stop migrating as it meets rock that is not porous or
permeable, and will collect in a trap. It is these petroleum traps that geolo-
gists search for and that the oil companies drill into to recover the oil.

Despite the simplicity, there are several conditions that must occur, oth-
erwise, no oil will be made. First, there needs to be a source rock that con-
tains the organic matter to be converted into petroleum. This source rock is
generally shale or other mudstones. There must be a reservoir rock, usually
sandstone or limestone that is porous and permeable where the oil can be
stored and transported. There needs to be a trap, something that is non-porous
and non-permeable that will hold the petroleum in the reservoir and prevent it
from migrating further. Finally, there needs to be enough heat and pressure to
sufficiently cook the oil and gas out of the kerogen. If anyone of these condi-
tions is not met, then petroleum cannot be formed.

The important step in the process is the trap. Something needs to block
or trap the petroleum so it will accumulate into a large enough deposit for ge-
ologists to be able to locate it. Petroleum traps come in several varieties, in
various sizes and can be made through structural processes (like folds and
faults), or by sedimentary processes.

Structural traps work by folding or breaking the reservoir rock and plac-
ing it adjacent to an impermeable rock layer, like shale. There are three
types of structural traps. One of the most common is a trap from the folding
of the rocks. Anticlines bend the reservoir rock and create a pocket at the
apex of the fold where the petroleum cannot migrate. Normal and thrust
faults can result in petroleum traps by breaking the reservoir rock and mov-
ing it so that it is against an impermeable rock layer.

The other way to trap petroleum is through stratigraphic traps. The dia-
gram shows five different types of stratigraphic traps. The differences be-
tween these and structural traps is that these traps occur by the nature of how
the sediment was deposited and not whether it was broken or folded. The first
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two, sandstone lenses and sandstone pinch-outs, are the result of the changes
in deposition of the sediment. Thick layers of mud are covered by thinner
layers of sand from migrating shoreline, or by the sand deposited by large
rivers. As sea level changes or rivers migrate, the different sand and mud lay-
ers are interwoven creating lenses or pinch-outs. These sand layers allow
the petroleum to accumulate and the mudrock layers trap the petroleum.

Unconformities can create traps by burying truncated sandstone or
limestone layers with layers of mudstone.

Growund le vsl
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Finally, salt domes can push up through buried sediment and deform the
overlying layers of rock. This causes folds and fractures to form in the rock,
trapping the oil salt domes are the primary places where the oil is found.
Abridged from: Petroleum FEngineering: Course book, TPUPublishing
House, 2010.

/Author: Geoff Habiger Published on: September 3, 2001.

V. Read the text about oil formation and match the headings 1-6 with
the paragraphs A-F.

Arrangement of hydrocarbon molecules
What is crude oil?

Different mixtures of hydrocarbons
Modification of hydrocarbon molecules
Oil formation

Oil and gas products

AR e e

A. Crude oil is a complex mixture of hydrocarbons with minor pro-
portions of other chemicals such as compounds of sulphur, nitrogen and
oxygen. To use the different parts of the mixture they must be separated from
each other. This separation is called refining.
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B. Crude oils from different parts of the world, or even from different
depths in the same oilfield, contain different mixtures of hydrocarbons and
other compounds. This is why they vary from light colored volatile liquids to
thick, dark oils — so viscous that they are difficult to pump from the ground.

C. Hydrocarbons vary in structure depending on the number of carbon
atoms and the way in which the hydrogen atoms combine with them. Hydro-
carbons can be arranged as straight chains, branched chains or closed rings.
There are two main chemical families of hydrocarbons — the alkanes and the
alkenes.

D. As the structure of hydrocarbons varies so much, thousands of syn-
thetic products can be manufactured with many different properties. Hydro-
carbons with small molecules make good fuels. Methane (CH4) has the
smallest molecules, and is a gas, used for cooking and heating and generating
electricity. Gasoline, diesel, aviation fuel and fuel oil are all liquid fuels.

E. Hydrocarbon molecules can be split up into smaller ones, or built
up into bigger ones, or altered in shape, or modified by adding other atoms.
This is why they are a very useful starting point (called a chemical feed-
stock) for making other materials. Even the thick black tarry residue left af-
ter distillation is useful. It is called bitumen, and is used in tarmac for road
surfacing, and for roofing.

F. Oil is formed from the remains of tiny plants and animals (plankton)
that died in ancient seas between 10 and 600 million years ago. After the or-
ganism died, they sank into the sand and mud at the bottom of the sea. Over
the years, the organisms decayed in the sedimentary layers. In these layers
there was little or no oxygen present. So microorganisms broke the remains
into carbon-rich compounds that formed organic layers. The organic material
mixed with the sediments, forming fine-grained shale, or source rock. As
new sedimentary layers were deposited, they exerted intense pressure and heat
on the source rock. The heat and pressure distilled the organic material into
crude oil and natural gas. The oil flowed from the source rock and accumulat-
ed in thicker, more porous limestone or sandstone, called reservoir rock.
Movements in the Earth trapped the oil and natural gas in the reservoir rocks
between layers of impermeable rock, or cap rock, such as granite or marble.

Close-up of reservoir rock (oil is in black)

Abridged from: Petroleum Engineering: Course book, TPUPublishing
House, 2010
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VOCABULARY AND TERMINOLOGY

VI. Read the text OIL FORMATION in detail and match the words in
column A with the words in column B to form word-combinations. Then
give Russian equivalents to these word-groups.

Example: (1b) complex mixture of hydrocarbons — crooicrnas cmecv yeneso-
00p0008

A B
1) complex mixture of a) into
2)  distilled by hvdrocarbons
3)  different depths c) left after
4)  from light d) pressure and heat
5)  depending €) properties
6) many different f) coloured to thick
7)  be altered g) on the number
8)  tarry residue left after h) material mixed with
9) organic 1) in the same oilfield
10) intense j) inshape

VII. For questions 1-6, choose one of the words (a—f) that best completes
the gap in the text.

a) hydrogen ¢) transportation e) processes
b) contain d) chains f) molecules

Crude oil and natural gas are often found together. They are both made
of hydrocarbons, which are (1) that contain only carbon and
2) atoms. Hydrocarbons (3) a lot of energy. When we burn
them, we get this energy. We use hydrocarbons for fuel for heating, cooking,
and (4) . Besides, we use chemical (5) to change the hy-
drocarbon (6) to make nylon, medicines, and lots of different products.
Abridged from: Jon Naunton, Alison Pohl. Oxford English for careers. Oil
and gas 2. Oxford University Press, 201 1.

VIIL. Fill in the gaps with the derivatives.

porous porosity decompose decomposition permeable permeability

1. A mixture of hydrogen is obtained from the of water with
carbon and phosphorous.

2. If asubstance is , it allows liquids or gases to go through it.

3. is the ratio of pore volume to its total volume.

4. Microbes organic waste into a mixture of methane and carbon
dioxide.

5. Something that is has many small holes, so liquid or air can
pass through, especially slowly.

6. Chalk has a high (= liquids easily pass through it).
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IX. Complete the sentences using the information from the texts given
above.

Crude oil is a mixture of

Hydrocarbon structure depends on :
Two main chemical families of hydrocarbons
Hydrocarbon molecules are chemical feedstock for
Thick black tarry residue left after distillation is
Bitumen is used in

The organic material mixed with the sediments, forming

X. Answer the questions.

What product do we get out of the ground?

What collects on the ocean bottoms all over the world?

Is there an abundance of dead organisms?

What is needed for organisms to be transformed into petroleum?
What conditions are needed for the oil to be made?

How do structural traps work?

What are structural traps?

What is the difference between structural and stratigraphic traps?
Can you name some of the stratigraphic traps?

10 What are salt domes for?

GRAMMAR
XI. Choose the correct answer a, b or c.

1. IfIknew his address,I  him.
a) visited
b) would visit
c) had visited
2. If Tom __ the bus, he would have come to the meeting on time.
a) hasn’t missed
b) missed
c) hadn’t missed
3. IfIseelill,I _ her to call you.
a) would remind
b) will remind
c) has reminded
4. We will stay at this hotel provided it much.
a) doesn’t cost
b) didn’t cost
c) hadn’t cost
5. If Mark _ for the job, he would have got it.
a) applies
b) will apply
¢) had applied

Nk =
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10.

11.

12.

13.

14.

15.

If he had phoned me, I him the home task.

a) would have told

b) would tell

c) told

They’ll go to the restaurant if they  a table in advance.
a) would reserve

b) reserve

c) reserved

If Mark  so much, he would be fit.

a) didn’t ate

b) won’t eat

c) didn’t eat

We’ll miss you a lot in case you  to another house.
a) will move

b) would move

C) move

I won’t believe you unless you  clear evidence.

a) give

b) will give

c) had given

We would have been injured in the crash if we  seatbelts.

a) hasn’t been wearing
b) hadn’t been wearing

c) wore

If John  the local race, he will take part in the national championship.
a) won

b) wins

c) would win

I incase | am not right.

a) has apologized

b) would apologize

c) will apologize

If I were you, I about the incident.
a) wouldn’t have worry

b) hadn’t have worried

c) wouldn’t worry

If Jack hadn’t passed all the exams, he  the university.
a) wouldn’t have finished

b) didn’t finish

c) hadn’t finished
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TRANSLATION

XII. Read the text, write out the conditional sentences and translate
them into Russian.

The exploration of an exotic planet

Let us see what it means to explore a planet like the Earth. Imagine us living
on some other planet, say, Mars. Let us start with ground-based observations. If
we looked at the Earth from Mars using a large telescope, it would appear as a
cloud-covered and distant planet. The bright features would soon be recognized
as clouds. The underlying dark features would represent the earth's surface. If we
studied the surface features for a long time, their accurate map could be con-
structed. If spectroscopic investigation of the Earth’s atmosphere in the ultravio-
let, visible and infrared regions of the spectrum were carried out, it would give
approximately correct information about such gases as oxygen, carbon dioxide,
nitrogen and ozone. Investigations of the infrared spectrum of atmosphere gases
would indicate the variation of temperature and pressure with altitude.

These conclusions could be checked if we sent a spacecraft to orbit the
Earth. But if we had wanted to study the planet more thoroughly, we should
have sent a land mission to the Earth.

Abridged from: English. Coursebook for postgraduates TPUPublishing
House A.A. Demina, I.A. Matveenko, A.N. Oleynik. 2011.

WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176).

What are hydrocarbons?

Hydrocarbons are organic chemical compounds that consist entirely
of carbon and hydrogen, and range from simple molecules such as methane,
to polymers such as polystyrene, which consists of thousands of atoms. The
ability of carbon atoms to bond strongly to each other allows them to form an
almost unlimited variety of chains, rings, and other structures that form the
backbones of organic molecules. Since each atom can form four bonds, these
backbones include other elements, such as hydrogen. The compounds are
flammable, since the two elements they contain will combine easily
with oxygen in the air, releasing energy. Fossil fuels, such as oil and natural
gas, are naturally occurring mixtures of hydrocarbons; coal also contains
some, although it is mostly just carbon.

Structure and Naming Conventions

The naming of hydrocarbons follows certain conventions, although in
many cases, compounds may be better known under older names. In the
modern system, the first part of the name represents the number of carbon at-
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oms in the molecule: in ascending sequence, the first eight are prefixedmeth-,
eth-, prop-, but-, pent-, hex-, hept- and oct-. Compounds where the carbons
are all joined by single bonds are known collectively as alkanes, and have
names ending in —ane. Therefore, the first eight alkanes are methane, ethane,
propane, butane, pentane, hexane, heptane and octane.

Carbon atoms can also form double or triple bonds with one another.
Molecules that have double bonds are known as alkenes, and have names end-
ing in —ene, while those that have triple bonds are called alkynes, and have
names ending in -yne. Molecules that have only single bonds contain the max-
imum possible number of hydrogen atoms, and are therefore described as satu-
rated. Where there are double or triple bonds, there are fewer places available
for hydrogen, so these compounds are described as unsaturated.

To give a simple example, ethane has two carbons joined by a single
bond, leaving each able to bond to three hydrogen atoms, so its chemical
formula i1s C,Hg and it 1s an alkane. In ethene there is a carbon-carbon double
bond, so it can only have four hydrogens, making it an alkene with the for-
mula C,H,. Ethyne has a triple bond, giving it the formula C,H,, and making
it an alkyne. This compound is better known as acetylene.

The carbon atoms can also form rings. Alkanes with rings have names
beginning withcyclo-. Therefore, cyclohexane is an alkane with six carbon
atoms joined by single bonds in such a way as to form a ring. A ring with al-
ternating single and double bonds is also possible, and is known as
a benzene ring. Hydrocarbons containing a benzene ring are known as aro-
matic, because many of them are pleasant-smelling.

Some hydrocarbon molecules have chains that branch. Butane, which
normally consists of a single chain, can exist in a form where one carbon at-
om is bonded to two others, forming a branch. These alternative forms of a
molecule are known as isomers. The branched isomer of butane is known as
isobutane.

Abridged from: https://www.wisegeek.com/what-are-hydrocarbons.htm
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Key to SELF-STUDY

IV.1T 2T 3T 4F ST 6T
V.1C 2A 3B 4E 5F 6D
VI. Suggested answers

Example: (1b) complex mixture of hydrocarbons — coorcnas cmecw yeneso-
00p0008

1. b complex mixture of hydrocarbons — croscnasn cmecv yeneaodopooos.

2. adistilled into — oucmunuposamnnwiti 6/npeobopazosarntulii 6.

3. idifferent depths in the same oilfield- paszuwie enyounvr 6 00HOM U MOM JHCE
MeCmopoNCOeHUU.

4. f from light-coloured to thick — om crabookpawennoco oo nacviwyenno
OKPAULEHHO2O.

g depending on the number — 6 3asucumocmu om xoruvecmsa.

e many different properties — mroorcecmso paznuunwvix ceovicms.

j be altered in shape — ObITh uzMenenuwvim no ghopme.

¢ tarry residue left after — cuonucmotii ocadox ocmaswutics nocie.

9. h organic material mixed with — opeanuuecxoe eewyecmeo cmewarnnoe c.
10. d intense pressure and heat — mowroe dasnenue u evicokas memnepamypa.

VII. 1f 2a 3b 4c Se 6d.

VIII. 1. decomposition 2. permeable 3. Porosity 4. decompose 5. porous
6. permeability.

PN

IX.

1. hydrocarbons and other compounds

2. the number of carbon atoms

3. the alkanes and the alkenes

4. for making other materials

5. useful

6. tarmac for road surfacing, and for roofing
7. fine-grained shale, or source rock

GRAMMAR

XI.1.B; 2. C;3.B; 4. A;5.C; 6. A; 7. B; 8. C; 9. C; 10. A; 11. B; 12. B;
13.C; 14. C; 15. A.

TRANSLATION

XII. Suggested answers:
1. Ecmm 651 MBI mocMoTpenu Ha 3eminto ¢ Mapca dyepe3 OoJbIoi TenecKor,
OHa ObI BBRITJISICNIA KaK JaJieKasi ¥ TIOKPhITas 00JlakaMu TUIaHEeTa.
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2. Ecnu 61 MBI H3y4aid 0COOCHHOCTH MOBEPXHOCTH B TEUCHHE JITUTEIIHHO-
ro BpEMEHHU, MOKHO OBLJIO ObI CO3/1aTh UX TOYHYIO KapTy.

3. Ecnm ObI IpOBOIMIOCH CIIEKTPOCKOMIUYECKOE UCCIEA0BaHNE aTMOC(ephl
3emu B ynbTpaduoIETOBOM, BUAUMON U MH(PpaKpacHON 00JaCTSIX CIEKTpa,
OHO JaBajo Obl MPUOIU3UTEIBHO TOYHYIO MH(POPMALMIO O TAKUX raszax, Kak
KHUCJIOPO/I, YTJIEKHUCIBIN Ta3, a30T U O30H.

4. JlaHHBIC BBIBOJBI MOXHO OBUTIO OBI IPOBEPHUTH, €CIU OBl MBI OTIIPABUIIU
KOCMHUYECKUM KOpabiib Ha OpOUTY 3eMJIu.

5. Ho ecnu 661 MBI XOTENMW OoJiee THIATEIHLHO U3YYUTh TUTAHETY, HAM CIIEJ0-
BaJIo ObI MOCIATh KOCMUYECKYIO SKCIEAULIMIO Ha 3EMITIO.
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TEST 2
Variant 1

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. The most malleable of all the metals

2.  An essential component for photographic
film

3. Finding of a new metal

4. The discovery caused human deaths

PRECIOUS METALS

A. When Christopher Columbus discovered the Americans in 1492,
Spanish expeditions soon followed, and though they are much criticised for
their cruelty, greed and treachery, the military achievements of the ‘Conquis-
tadors’ were remarkable. First they conquered Mexico and took away its val-
uable treasures. Seeking more land and wealth they invaded Peru, home of
the Incas. Here they murdered the king and stole his vast hoard of gold —
probably the greatest in the world. The natives were enslaved and set to work
to win more gold. Later the Spanish conquered Chile and Bolivia, both of
these countries being rich in precious metals, particularly silver.

B. To the metallurgists, the most exciting discovery made by the Span-
iards was the finding of platinum in the silver mines of Mexico. At that time
the new metal was regarded as more of a nuisance than of value. It could not
be melted by any known method, though it was possible to make a very real-
istic imitation of gold from it. Later it joined the group of precious metals and
is now used for jewelry and in industry.

C. Gold is the most malleable of all the metals. It can be hammered into
sheets so thin that 250 of them would equal the thickness of a sheet of paper.
It is also the most ductile metal. One gram of gold can be drawn into a wire
1.8 miles in length. Gold is the least chemically active of all metals and does
not combine with oxygen to form rust. This ability to resist corrosion makes
it very durable, 1. e. it may last for centuries. Pure gold is too soft to be used
in jewelry so it is usually alloyed with other metals. The proportion of gold in
an alloy is measured in karats. Pure gold is 24 karats. A 14 karat gold ring is
an alloy of about 58 % of gold and small percentages of copper and silver.

D. Silver is similar to gold in many ways. Like gold, it is very malleable
and ductile and so it is also used for jewelry. Silver differs from gold in that it
is more reactive and tarnished when exposed to the traces of sulfur in the air.
Pure silver is too soft and so it is usually alloyed with copper to increase its
hardness and durability. Silver is used for coins and for photographic film
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because certain compounds of silver, such as silver bromide, reflect light.
Silver is the best conductor of electricity known.

Abridged from: English. Correspondence Course. Student’s book,
TPUPublishing House, 2014.

I1. Read the text about mining. Write whether the following statements
are true (T) or false (F).

Statement True/False (T/F)

1. The term “mining” includes the recovery of oil and
gas from wells; coal, iron ores and other useful
minerals from the earth.

2. There are only two mining methods.

The problem of depth also affects the mining

method.

4. If the rock containing the metallic substance is at a

deep site, it is massive.

Mine workings vary only in shape.

6. Depending on their function mine workings are
described as exploratory or productive.

MINING

Mining refers to ore extraction. Mining is the industrial process of re-
moving a mineral-bearing substance from the place of its natural occurrence
in the Earth’s crust. The term “mining” includes the recovery of oil and gas
from wells; metal, non-metallic minerals, coal, peat, oil shale and other hy-
drocarbons from the earth.

Mining can be done either as a surface operation (quarries, opencasts or
open pits) or by an underground method. The mode of occurrence of the
sought-for metallic substance governs to a large degree the type of mining
that is practiced. The problem of depth also affects the mining method. If the
rock containing the metallic substance is at a shallow site and is massive, it
may be economically excavated by a pit or quarry-like opening on the sur-
face. If the metal-bearing mass is tabular, as a bed or vein, and goes to a great
distance beneath the surface, then it will be worked by some method of un-
derground mining. Working or exploiting the deposit means the extraction of
mineral. Mine workings vary in shape, dimensions, location and function.

Depending on their function, mine workings are described as exploratory
to find or prove mineral, and productive when used for the immediate extrac-
tion of useful mineral. Productive mining can be divided into capital invest-
ment work, development work, and face or production work. Investment work

w

9}
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aims at ensuring access to the deposit from the surface. Development work
prepares for the face work, and mineral is extracted (or produced) in bulk.

Abriged from: Abridged from: Barakova M.Ya., Zhuravleva R.1. Eng-
lish for mining engineers. Moscow, 2001.

I11. Read the text below and answer the questions.

1. What are two major hypotheses for the origin of gold within the Witwa-
tersrand basin?

What century do these hypotheses date back to?

What is the palaeoplacer theory?

What is the synsedimentary theory?

What are the key arguments in favor of a placer origin?

Why are the principal arguments for a hydrothermal origin?

SRRl e

Witwatersrand Conglomerate Gold Genesis Theories

There are two major hypotheses for the origin of gold within the Witwa-
tersrand basin — the "placer" model and the "hydrothermal" model. Both con-
cepts date back more than 100 years. Determining which of these theories is
correct not only concerns earth scientists, but it also has great economic sig-
nificance for mining companies. The exploratory strategies for gold within
the Witwatersrand basin and other parts of the world are continually being
modified according to current scientific models.

Theories of Genesis

They are: (1) palaeoplacer theory — developed either by normal placer-
forming mechanisms, or by precipitation of gold in suitable environments;
(2) synsedimentary theory — conglomerates were merely the porous sedi-
ments within which gold and sulfides were deposited from hydrothermal so-
lutions derived either from a magmatic source or from dehydration of the
West Rand Group shales.

(1) The key arguments in favor of a placer origin are the strong spatial
correlation between gold, uraninite, and detrital zircon, and the intimate rela-
tionship between the heavy minerals and the sedimentary structures and envi-
ronment. Another point is the equal intensity of mineralisation in porous con-
glomerates and less porous pyritic quartzites. The main drawback is a miner-
alogical one: the very small particle size of the gold, its hackly shape, and
low fineness (1. e. high % Ag) (more typical of hydrothermal deposits) the
presence of pyrite, uraninite, and the absence of black sands typical of mod-
ern placers. Another major problem is the source of the large quantity of gold
and uranium in the basin, far more than is likely to have been derived from
any Archaean greenstone belt, certainly more than from the most productive
South African greenstone belt, Barberton. While it is certain that greenstone
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belts were part of the source area, it seems likely that the gold and uranium
could also have been derived from altered granites.

(2) The principal arguments for a hydrothermal origin are that the gold
is crystalline, sometimes replaces pebbles, may be contained within and re-
place pyrite that has replaced pebbles, and is associated with a suite of hydro-
thermal ore minerals and alteration products (sericite and chlorite) typical of
hydrothermal orebodies the world over. Nowadays, the modified placer theo-
ry emphasizes the control on the occurrence of ore minerals by placer-
forming mechanisms, as well as, some modification by metamorphism.
Abridged from: Introduction into Mineral Exploration — edited by Charles
J. Moon, Micheal K.G. Whateley and Anthony M. Evans, Blackwell Publish-
ing — 2006.

VOCABULARY AND TERMINOLOGY

IV. Read the text Witwatersrand Conglomerate Gold Genesis Theories
in detail and match the English word-combinations (1-10) with the
Russian equivalents (a-j).

1)  greenstone belt a) MPOAYKT UBMEHEHUS, pa3pyLICHUS
WM Pa3JIOKCHUS

2)  magnetic response b) MexaHWU3MBI HOpMAIBHOTO (hop-
MHUPOBaHUS IPUKCKA

3)  hydrothermal solutions C) 30JIOTOM MPUHUCK, POCCHIIb

4)  be restricted (v) d) ocago4HbIE KOMILIEKCHI, TOCIIEI0-

BaTEJIbHOCTH OCAIKOHAKOTICHHS
5) normal placer-forming mecha- ¢€) OBITh OrpaHUYEHHBIM

nisms
6) placer deposits f) MarHuTHas BOCIIPUUMYUBOCTH
7)  pyritic quartzite g) JHUOPHUTOBBIHN MOSIC
8) sedimentary sequence h) cTpykTypHBIE OCTATKH
9) structural remnants 1)  TuIpoTepMabHBIE PACTBOPHI
10) alteration product J)  TUPUTOBBINA KBapIMUT

V. For questions 1-6, choose one of the words (a—f) that best completes a
gap in the text.

a) lead ¢) ferrous e) radioactive
b) base d) handle f) valuable

Types of Metals
Mining for metals is a major part of the mining industry. There are four types
of metals. (1) metals are one type. These metals contain iron. For ex-
ample, stainless steel is a ferrous metal. (2) metals are a second type

of metal. (3) and copper are base metals. Unlike base metals, precious
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metals are not very common. Precious metals are typically very (4)

Silver, gold and platinum are precious metals. The final type of metal is
5) metals. Radioactive metals can be dangerous. For this reason,
miners should (6) radioactive metals like uranium carefully.

Abridged from: Virginia Evans, Jenny Dooley, Kenneth Rodgers. Career
Paths: Natural Resources Il — Mining (Student’s Book). Express Publishing,
2014

VL. Fill in the gaps with the given derivatives.
fossilized fossils fossilize fossilization fossiliferous

1. Heavy mining equipment and dynamite was used to blast away overlying

strata to uncover the rock layers in the cliff face.

2. Jellyfish have such soft bodies, it's rare that they become :

3. Skin and soft tissues rot down quickly before takes place.

4. The book is far more than a mere description of sedimentary indicators of
facies and of as tracers of environment.

5. He collected plant specimens both living and
6. Nevertheless, the fossil record of cephalopod eggs is scant since their
soft, gelatinous eggs decompose quickly and have little chance to

VII. Complete the summary of the text Witwatersrand Conglomerate
Gold Genesis Theories. Use only one word in each sentence.

1. There are two major for the origin of gold within the Witwa-
tersrand basin.
2. Due to current scientific models, the exploratory strategies are continually

being

3. The palaeoplacer theory is developed either by normal mecha-
nisms, or by precipitation of gold in suitable environments.

4. The synsedimentary theory claims that were merely the porous

sediments within which gold and sulfides were deposited.
5. One of the points in favor of this theory is the equal intensity of
in porous conglomerates.

6. The main drawbacks are the very small particle size of the gold, its hack-

ly shape, and low fineness, the presence of pyrite, uraninite, and the
of black sands.

7. Another problem is the of the large quantity of gold and urani-

um in the basin.

8. One of the arguments for a hydrothermal origin is that the gold is associ-

ated with a suite of hydrothermal ore minerals and products.
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VIII. Match the term (1-10) with the definition (a—j).

1) dimension a) the existence or presence of something

2) precipitation b) a group of minerals, rocks, or fossils occurring
together and characteristic of a location or period.

3) occurrence c) water that falls from the clouds towards the
ground, especially as rain or snow

4) placer d) a measurement of something in a particular direc-
tion, especially its height, length, or width

5) fluvial e) a facies typified by the minerals characteristic of

greenschists, thought to result from metamor-
phism at moderate temperature and pressure

6) fossilization f) a deposit of sand or gravel in the bed of a river or
lake, containing particles of valuable minerals

7) greenschist facies g) a place, typically a large, deep pit, from which
stone or other materials are or have been extracted

8) alluvial h) the process of becoming a fossil (= something
preserved in rock for a very long period)

9) suite 1) relating to or derived from alluvium.

10) quarry j) of or found in a river.

GRAMMAR

IX. Use the verbs in brackets in the required form.

1. If we (to be able) to see the molecules in a bottle of oxygen gas, we
should be surprised by the chaos and confusion.

2. Provided a piece of radium (to be brought) near a charged electroscope,
the leaves will come together, thus showing the loss of charge.

3. If we not (to raise) temperature, the pressure would not increase.

4. If we had time enough, we (to repeat) our experiment.

5. If we (to solve) the problem of controlled thermonuclear reactions, we
could use oceans of fuels.

X. Rewrite each conditional sentence of type 1 to form conditionals of
type 2 and 3.

Example: If [ am not too busy, I shall go to the concert. (type I)

If I were not too busy, I should go to the concert. (type 1)

If I had not been too busy, I should have gone go to the concert. (type III)
1. They will all be surprised if I make such a mistake.

2. Ifhe doesn’t come in time, shall we have to wait for him?

3. Ifno one comes to help, we shall be obliged to do the work ourselves.
4. If you put on your glasses, you will see better.
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5. What shall we do if they are late?
6. Will he be very displeased if [ don’t ring him up?

TRANSLATION
XI. Translate the following conditional sentences into Russian.

1. If the sun got its energy from ordinary chemical processes, such as the
burning of coal and oil, it wouldn't last for more than several thousand years.
2. If one were to examine the stars on a clear, moonless night, he would
soon discover that not all the visible stars are of the same degree and bright-
ness.

3. If you look at the horizon immediately after sunset, you will often see a
very bright star, Venus.

4. 1If it were possible to live on the moon, people would be able to jump
about six times as high as they could on the earth.

5. The volume of gas will be proportional to its absolute temperature pro-
vided its pressure remains constant.

6. If there were no atmosphere, the surface of the earth would become very,
very hot by day and too cold at night.

7. If the contact opens and closes very quickly, the amount of arcing will be
greatly reduced.

8. Travellers will probably have to take a reserve of oxygen with them, if
they fly to Venus.

WRITING

XII. Write an abstract (100-120 words) to the following article. (For
more details you may see Writing Reference p. 176)

Electrical Methods

Mineral deposits and geologic structures may be mapped by their reaction
to electrical and electromagnetic fields. These are produced by either direct or
alternating current, except where ore bodies spontaneously furnish their own
electrical field (self-potential methods). Electrical energy may be supplied to
the ground by contact or by induction. Three main groups of electrical meth-
ods may be distinguished: (1) self-potential, (2) surface-potential, and (3) elec-
tromagnetic methods. Frequently the first two groups are combined into one
group of potential methods; the electromagnetic methods are usually subdivid-
ed into galvanic-electromagnetic and inductive-electromagnetic.

Self-potential method. The self-potential method is the only electrical
method in which a natural field is observed; its causes are spontaneous elec-
trochemical phenomena. These phenomena occur on ore bodies and on me-
tallic minerals and placers; they are produced by corrosion of pipe lines and
on formation boundaries in wells by differences in the conductivity of drill-
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ing fluid and formation waters. Ore bodies whose ends are composed of ma-
terials of different solution pressure and are in contact with solutions of dif-
ferent ion concentration, act as wet cells and produce an electrical field which
can be detected by surveying equipotential lines or potential profiles. For the
mapping of equipotential lines, a high-resistance milliammeter is connected
to two unpolarizable electrodes are used. One is kept stationary and the other
is moved until the current vanishes. At that point the electrodes are on an
equipotential line.

Equipotential-line and potential-profile methods
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Equipotential lines of the current

When a source of electrical energy is grounded at two points, an electri-
cal field is produced. Distortions of this field result from the presence of bod-
ies of different conductivity; good conductors will attract the lines of flux,
and vice versa. As it is difficult to survey these lines of flux, lines of equal
potential, that is, lines along which no current flows, are mapped instead. In
practice power is supplied to two grounded electrodes from an alternating
current generator.

Resistivity methods.

Equipotential-line methods, while useful for the mapping of vertical or
steeply dipping geologic bodies, are not suited to the investigation of hori-
zontally stratified ground. Conversely, resistivity methods are applicable to
depth determinations of horizontal strata and the mapping of dipping for-
mations.

In resistivity procedures not only the potential difference between two
points but also the current in the primary circuit is observed. The ratio of po-
tential difference and current, multiplied by a factor depending on electrode
spacing, gives the resistivity of the ground.
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Potential-drop-ratio methods. The essential feature of the resistivity
methods is a determination of the potential difference between two points at
the surface and a measurement of the current in the external circuit. In poten-
tial-drop-ratio methods current measurements in the external circuit are not
made and the potential drops in two successive ground intervals (represented
by three stakes arranged in a straight line, radiating from one of the power
electrodes) are compared. The potential-drop-ratio method is best suited for the
location of vertical formation boundaries (faults, dikes, veins, and the like).

Electromagnetic-galvanic methods. Electromagnetic methods of elec-
trical prospecting differ from potential methods in that the electromagnetic
field of ground currents and not their surface potential (electric field) is
measured. They fall into two major groups: (1) electromagnetic-"galvanic"
methods in which the primary energy is supplied by contact as in the poten-
tial methods; (2) electromagnetic-"inductive" methods in which the ground is
energized by inductive coupling (with insulated loops). To supply electrical
energy to the ground by contact, line electrodes are laid out at right angles to
the strike, point electrodes parallel with the strike.

Electromagnetic-inductive methods. In inductive procedures power is
supplied to the ground by insulated loops which will cause induction currents
to flow in subsurface conductive bodies. An advantage of inductive methods
is the ease with which power may be transferred into the ground when the
surface formations are poor conductors. Since currents induced in the subsur-
face conductors are dependent on frequency, interpretative advantages may
be gained by regulating the frequency.

Abridged from C.A. Heiland. Geophysical Exploration. New York, 1968
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TEST 2
Variant 2

READING
I. Read the text and match the headings (1-5) with the paragraphs (A-E).

1. Geochemical surveying
2. Seismic surveying

3. Magnetic surveys

4. Gravimetric surveys

5. Electric surveys

SURVEYS

A. measure variations in the Earth’s magnetic field caused
by magnetic properties of subsurface rock formations. In prospecting for me-
tallic minerals, these techniques are particularly useful for locating magnetite,
pyrrhotite and ilmenite. Electromagnetic surveys are based on variations of
electric conductivity in the rock mass. An electric conductor is used to create
a primary alternating electromagnetic field. Induced currents produce a sec-
ondary field in the rock mass. The resultant field can be traced and measured,
thus revealing the conductivity of the underground masses. Electromagnetic
surveys are mainly used to map geological structures, and to discover mineral
deposits such as sulphides containing copper or lead, magnetite, pyrite,
graphite, and certain manganese minerals.

B. measure either the natural flow of electricity in the
ground, or "galvanic" currents led into the ground and accurately controlled.
Electrical surveys are used to locate mineral deposits at shallow depth and
map geological structures to determine the depth of overburden to bedrock,
or to locate the groundwater table.

C. measure small variations in the gravitational field
caused by the pull of underlying rock masses. The variation in gravity may be
caused by faults, anticlines, and salt domes that are often associated with oil-
bearing formations. Gravimetric surveys are also used to detect high-density
minerals, like iron ore, pyrites and lead-zinc mineralizations. In regions
where rock formations contain radioactive minerals, the intensity of radiation
will be considerably higher than the normal background level. Measuring ra-
diation levels helps locate deposits containing uranium, thorium and other
minerals associated with radioactive substances.

D. is based on variations of sound velocity experienced in
different geological strata. The time is measured for sound to travel from a
source on surface, through the underlying layers, and up again to one or more
detectors placed at some distance on surface. The source of sound might be
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the blow of a sledgehammer, a heavy falling weight, a mechanical vibrator,
or an explosive charge. Seismic surveys determine the quality of bedrock,
and can locate the contact surface of geological layers, or of a compact min-
eral deposit deep in the ground. Seismic surveys are also used to locate oil-
bearing strata.

E. is another exploration technology featuring several
specialities, the main one being to detect the presence of metals in the topsoil
cover. By taking a large number of samples over an extended area and ana-
lyzing the minute contents of each metal, regions of interest are identified.
The area is then selected for more detailed studies.

Abridged from: Mining Methods in Underground Mining. 2nd Ed. — At-
lasCopco, 2007

II. Read about the text about electromagnetic waves. Write whether the
following statements are true (T) or false (F).

Statement True/False (T/F)

1. The lamp producing sterilizing radiation has been
applied to surgery.

2. The coil carrying the current remains quite cold.

3. Waves between 100 and 1000 miles in length can
be used to melt metals without flame.

4. The metal is placed into a crucible which is in-
side the solenoid generating the waves.

5. Very long electromagnetic waves are also em-
ployed to examine the structure of the moon.

6. The method of electromagnetic waves is often
used in geophysical prospecting.

THE USE OF ELECTROMAGNETIC WAVES

Many experiments having been conducted to discovery of the best types
of radiation, a lamp producing sterilizing radiation was developed. The lamp
has been applied to surgery, the radiation having been shown to be harmless
to human flesh. By bathing the operating table in the rays it is possible to en-
sure sterility, its principle being the exclusion of germs in the modern operat-
ing theater.

An interesting use is made of longer waves. Waves between 10 and
100 miles in length can be used to melt metals without flame. The metal is
placed into a crucible which is inside the solenoid generating the waves. The
latter being led into the metal, their absorption sets up secondary currents
which result in heating the metal until it melts. The coil carrying the current
remains quite cold. On the same principle it is possible to cook the dinner in
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a cold oven. A kettle may be boiled on ice. In the same way fish were cooked
in water remaining perfectly cold.

Very long electromagnetic waves are also employed to examine the struc-
ture of the earth. The waves having a length of about 25 miles are sent down-
wards. When encountering a metallic ore body, they are absorbed and electro-
magnetic field is set up. This can be measured on the surface of the earth and
as a result of these measurements it is possible to indicate the direction and
depth of the ore. This method is often used in geophysical prospecting.

II1. Read the text below and answer the questions.

What does the method of mining mineral deposits underground involve?
What main requirements should mining methods satisfy?

What are the main disadvantages of shortwall faces?

What is the main advantage of long continuous faces?

What methods of mining long faces do you know?

Do short faces or long faces predominate in Russia?

What can you say about the Ruhr coal-field?

Methods of Working Bedded Deposits Underground

The method of working (or method of mining) includes a definite se-
quence and organization of development work of a deposit, its openings and
its face work in certain geological conditions. It depends on the mining plan
and machines and develops with their improvements.

A rational method of working should satisfy the following requirements
in any particular conditions: 1) safety of the man; 2) maximum output of
mineral; 3) minimum development work (per 1,000 tons output); 4) mini-
mum production cost and 5) minimum losses of mineral.

Notwithstanding the considerable number of mining methods in exist-
ence, they can be reduced to the following main types: 1. Methods of work-
ing with long faces (continuous mining); 2. Methods of working with short
faces (room-and-pillar).

N AELh =

Longwall advancing
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The characteristic feature of the continuous mining is the absence of any
development openings made in advance of production faces. The main ad-
vantage of long continuous faces is that they yield more mineral. Besides,
they allow the maximum use of combines (shearers), cutting machines, pow-
ered supports and conveyers. The longwall method permits an almost 100 per
cent recovery of mineral instead of 50 to 80 per cent obtainable in room-and-
pillar methods.

The basic principle of room-and-pillar method is that rooms from 4 to
12 metres wide (usually 6-7) are driven from the entries, each room is sepa-
rated from each other by a rib pillar. Rib pillars are recovered or robbed after
the rooms are excavated. The main disadvantage of shortwall work is a con-
siderable loss of mineral and the difficulty of ventilation. In working bedded
deposits methods of mining mentioned above may be used either with stow-
ing or with caving.

In Russia, Germany (the Ruhr coal-field), France and Belgium nearly all
the faces are now long ones. In Britain longwall faces predominate.

Longwall retreating by long panels

The USA, Canada, Australia and to some extent India are developing
shortwall faces and creating the machines for them. In these countries
shortwall faces are widely used.

In Russia the thick seams are taken out to full thickness up to 4,5 m
thick if they are steep, and up to 3,5 m thick if they are gently sloping or in-
clined. In the Kuznetsk coal-field long faces are worked to the dip with a
shield protection, using a method proposed by N. Chinakal. In shield mining
coal 1s delivered to the lower working by gravity so that additional haulage is
not required.

It should also be noted that in Russia hydraulic mining is widely used as
it is one of the most economic and advantageous methods of coal getting.
New hydraulic mines are coming into use in a number of coal-fields. Hydrau-
lic mining is developing in other countries as well.

The aim of hydraulic mining is to remove coal by the monitors (or gi-
ants) which win coal and transport it hydraulically from the place of work
right to the surface.
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Room-and-pillar method for working a gently sloping seam

It 1s quite obvious that the choice of the method of mining will primarily
depend on the depth and the shape and the general type of the deposit.

Shield method of working

Abridged from: Barakova M.Ya., Zhuravleva R.1. English for mining engi-

neers. Moscow, 2001.

VOCABULARY AND TERMINOLOGY

IV. Read the text Methods of Working Bedded Deposits Underground in
detail and match the English word-combinations (1-10) with the Russian

equivalents (a—j).

1)  development face

2)  great losses

3)  shield method of mining

4)  continuous mining

5)  longwall advancing to the dip

6) the room-and-pillar method of
mining

7)  to open up a deposit

8)  pillar mining

9)  to satisfy the requirements

10) to depend upon the geological
conditions

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

g)
h)
i)
j)
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V. For questions 1-6, choose one of the words (a—f) that best completes a
gap in the text.

a) sublevel ¢) caving e) shrinkage
b) cut-and-fill d) longwall f) stull

Subsurface Mining Methods

Every subsurface mining method has advantages. But there is no method
that is right for every mine. Learn about the advantages of each method. Then
you can choose the right one.

Unsupported Methods
The unsupported method does not require a large workforce. For small
mines, (1)  stoping is a good option. Do you need to keep mining
costs low? Then try (2) stoping.
Supported Methods
3) stoping is one of the safest mining methods. For ores of

various shapes and depths, square-set stoping is a good choice. (4)
stoping is possible without too many expensive machines.

Caving Methods
(%) mining is good for mining very deep seams. Meanwhile,
with block (6) , 1t’s possible to recover up to 90 % of ore.

Abridged from: Virginia Evans, Jenny Dooley, Kenneth Rodgers. Career Paths:
Natural Resources Il — Mining (Student’s Book). Express Publishing, 2014

VL. Fill in the gaps with the given derivatives.

magnet magnetic magnetism magnetization advantage disadvantage
1. As for the room-and-pillar method one must say that this method of min-

ing 1s seldom practiced in Russia because it has some S.

2. s are used to attach the toy train’s cars to the engine.

3. One of these s 1s that the pillars between the rooms are partly ex-
tracted.

4. Researches on , electricity, heat, light, crystallization, and
chemical attraction, in their relation to the vital force.

5. The field has no influence since it is parallel to the normal of the
bow shock.

6. The occurs parallel to the axis of spin.

VII. Complete sentences using the only one word.

1. Sterilizing radiation is harmless to human

2. The absorption of waves in a crucible  secondary currents.

3. An electric 1s used to create a primary alternating electromag-
netic field.
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4. Electromagnetic waves are also employed to examine of the Earth.
5. When the waves encounter a metallic ore body, they are absorbed and
electromagnetic s set up.

6. The main advantage of long continuous faces is that they yield more

7. mining is widely used in Russia as it is one of the most eco-
nomic and advantageous methods of coal getting.
8. mining is good for mining very deep seams.

VIII. Match the term (1-10) with the definition (a—j).

1) stoping a) is a method of underground mining used in vertical
stopes and in mining high-grade irregular ore bodies.

2) longwall b) is the removal of deposits from the earth by drilling

mining underneath layers of rock and dirt. These deposits are
difficult to reach from the surface and require the drill-
ing of vertical or horizontal shafts for access.

3) block caving c¢) is an underground hard rock mining method that in-
volves undermining an ore body, allowing it to pro-
gressively collapse under its own weight.

4) stull stoping d) is a mining method used for steeply dipping, narrower
ore bodies with self supporting walls and ore.

5) cut-and-fill e) is a method of mining used to extract minerals and

stoping metals which are near the surface of the Earth. There
are three basic types of surface mining: open pit min-
ing, strip mining, and quarry mining.

6) surface min- f) is a mining method that involves vertical mining in a

ing large, open stope that has been created inside an ore
vein. Drilling, blasting, and mining are carried out at
different elevations in the ore block.

7) shrinkage g) is the process of extracting the desired ore or other
stoping mineral from an underground mine, leaving behind an
open space known as a stope.
8) room and h) is a form of underground coal mining where a long wall
pillar method of coal is mined in a single slice (typically 0,6-1,0 m
thick).
9) sublevel 1) 1s a mining system in which the mined material is ex-
stoping tracted across a horizontal plane, creating horizontal ar-
rays of rooms and pillars. The ore is extracted in two
phases.
10) subsurface j) is a form of stoping used in hardrock mining that uses
mining systematic or random timbering (stulls) placed be-

tween the foot and hanging wall of the vein.
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GRAMMAR

IX. Match the parts of the sentences to form the conditional sentences.

1. We would have made a cake a) if he hadn’t shouted at them.

2. If it rains much b) if she loses weight.

3. If I knew English well c) if we had bought some eggs yes-
terday.

4. My kids wouldn’t have cried d) if I were you.

5. I would call him e) I would be an interpreter.

6. She will put this dress on f) the flowers will grow very fast.

X. Make up conditional sentences. The situations are given. Mind mixed
conditionals.

1. Ishall go to the dentist because I have a toothache. If .

2. He is groaning with pain now because he did not go to the dentist to have
his tooth filled. If .

3. She does not go to the polyclinic because she does not need any treat-
ment. I[f .

4. He will not go to see the play as he was present at the dress rehearsal. If .
5. He went to Moscow specially to hear this famous singer because he is
fond of him. If .

6. We did not go to the cafeteria to have a glass of lemonade because we
were not thirsty. If .

TRANSLATION
XI. Translate the following conditional sentences into Russian.

1. Had our research been successful, we should have been able to investi-
gate composition of Mars’ atmosphere.

2. Were it possible to squeeze matter together until the nuclei touch one an-
other, then the entire earth could be compressed to the size of a football.

3. Many accidents could have been prevented, had the principles of physics
been known and properly applied.

4. Should the pressure of gas be doubled, the volume would become half
provided the temperature is not permitted to change.

5. We shouldn't be able to demonstrate the flow of water in a pipe unless
we installed a pump somewhere in the pipeline.

6. If germanium had not been properly purified, it would not have suited for
transistors.

7. Provided the molecules of water had been divided into smaller parts, it
wouldn't have been water any longer but some other substance.

8. If you studied the physics of semiconductors, you would know the prop-
erties of the p-n junction.
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WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176).

Latest developments

Recent increases in computing capacity have enabled the migration pro-
cess to be applied before stack, 1i. e. on the vast amounts of data collected in
the acquisition phase. This pre-stack depth migration (PSDM) application is
critical in areas with complex geological subsurface structures, such as
around/below salt domes and other high-velocity layers. This has led to the
first reliable seismic images of sediments located below such complicated
overburden structures.
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Because of the greatly improved seismic resolution of 3D seismic imag-
ing, there has been an effort to reduce the cost of 3D data acquisition and
shorten the time it takes to acquire and process the large volumes of data ac-
quired. In the past it could take up to 24 months to process the recordings
from a 3D survey. Acquisition time has been cut by specially designed sur-
vey vessels deploying up to ten multiple streamers at a time, or by using mul-
tiple vessels. These techniques allow a swath of seismic data to be acquired
in the same time it previously took to record a single 2-dimensional line.
Specially designed paravanes steer the cables away from each other. Their
design reduces the drag of the streamer array, which ordinarily would be suf-
ficient to stop even quite a powerful vessel. Modern streamers have multiple
global positioning system (GPS) sensors that constantly record the position of
the streamers relative to the vessel and the earth.
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New techniques of data compression are being tried to allow the trans-
mission of the raw seismic records from the acquisition vessel to the shore
for immediate processing, in an effort to get the data to the interpreters faster.

Improved resolution and reduced acquisition/processing times have
opened up the possibility of shooting seismic at different time intervals over
the same area of a producing field, in order to detect changes. These changes
with time will clarify how a field is behaving by revealing exactly where the
fluids are or are not moving, or by revealing changes in pressure in different
parts of the field, thereby indicating how production might be improved. This
is the so-called 4D or time-lapse seismic, where time is essentially the "fourth
dimension". Results in recent years have been quite astonishing.

If seismic is to be acquired at regular intervals over the same field, then it
can be economic to permanently install an array of hydrophones on cables bur-
ied just beneath the seafloor. BP has done this in the Foinaven field, for exam-
ple, with the aim of shooting over the array with a seismic vessel once a year.

Another recent development is that visualization has been taken to a
new level with the advent of Virtual Reality rooms, allowing 3D subsurface
images to be displayed on large screens and to be viewed from almost any
angle. Different development options, such as the impact of various drilling
targets, can be simulated. Much of the benefit of this approach stems from
the fact that communication and understanding are greatly enhanced when
multi-discipline teams meet whilst "immersed" in such an environment.
Abridged from: Discovering the Underground Structure http://www.ukooa.org/
education/storyofoil/index.cfm)
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TEST 2

Variant 3

READING
I. Read the text and match the headings (1-5) with the paragraphs (A-E).

1.  Mountaintop removal
2 Dredging
3.  Open-pit mining
4.  High wall mining
5 Strip mining
TYPES OF SURFACE MINING

A. This process involves the method of extracting the mineral by removing
soil and rock which are deposited on the surface. Coal and Lignite are the two
principle minerals that are extracted through this method. This kind of mining
can be done when the mineral to be extracted almost near to the surface. This
process is divided into area stripping and contour stripping. This method of
striping is common on flat land to extract the mineral over a large area.

B. This type of mining involves the extraction of rock or minerals from the
earth by forming an open pit. This process differs from the other method which
requires digging into the earth. This method of mining is carried out where use-
ful minerals or rocks are found near the surface. When the surface material cov-
ering the valuable material is relatively thin this kind of mining is more suitable.

Open cast mines are dug on benches which are usually four to sixty me-
ter intervals and the machinery used depends on the size of the area. The flat
part of the wall is known as the bench whereas the inclined portion of the
sections is known as batter. To prevent the damage from rock falls the walls
of the pit has to be dug on less than vertical angle.

A crude, temporary road is usually found at the side of the pit for the
movement of trucks carrying ore or waste rocks. The waste rocks are always
piled up on the borders of the open pit. This waste dump is arranged in rows
and stepped to lower the degradation.
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C. Another method involved in this category aims at mining the summit
or the long and narrow edge of the mountain. The main mineral extracted by
this method is coal. Coal is mined by removing the land above the seams.
This method of coal mining is mainly conducted on the Appalachia Mountain
in the United States.

The coal cannot be mined using simple machines. Explosives are used to
mine the coal and the excess coals are dumped in the nearby valley. This meth-
od is less expensive and requires only a few employees. There is controversy as
to whether the coal mining is safe as it is being removed from the mountain top.
But the coal industry asserts that it is safer than the underground mining.

D. This is a method by which underwater minerals are extracted. It is
usually used to make waterways for boats and navigation canals for the pas-
sage of container ships to save time. The mineral can be extracted from under
water in cheap and efficient way. Oil refining is done mainly by this method.

E. In the following method the Hydraulic Push — beam Transfer Mecha-
nism is used to cut across the earth’s surface and extract the coal. In this pro-
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cess the machine penetrates deep into the earth’s surface to produce large
volume of coal. High wall miners have penetrated to the depth of around a
thousand feet into the coal seam and capable of going further with the sup-
port of advanced techniques. High wall mining accompanied by water pump-
ing and proper mapping can produce large quantities of coal, however the
cost of production is also higher compared to other forms of mining.

o

Abridged from: https://www.greatmining.com/Surface-Mining.html

II. Read about the text about SURFACE MINING. Write whether the
following statements are true (T) or false (F).

Statement True/False (T/F)

1. Surface mining is a form of mining in which the re-
quired mineral deposits are removed through shafts
or tunnels.

2. Surface mines are naturally extended until either

the valuable deposit is exhausted.

. The mining takes place in the forested areas.

4. About 70 percent of the world minerals extracted
from the earth are through underground mining.

5. The method of surface mining removes soil and
rock overlying the mineral deposit.

6. The equipment used for this process is always
heavy such as earth movers, dragline excavators or
bucket wheel excavators.

W

SURFACE MINING

Surface mining is a form of mining in which the soil and the rock cover-
ing the mineral deposits are removed. It is the other way of underground min-
ing, in which the overlying rock is left behind, and the required mineral de-
posits are removed through shafts or tunnels.

Surface mining is basically employed when deposits of commercially
viable minerals or rock are found closer to the surface; that 1s, where over-
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strain (surface material covering the valuable deposit) is relatively very less
or the material of interest is structurally unsuitable for heavy handling or tun-
neling (as would usually be the case for sand, cinder, and gravel).

Where ever minerals occur deep below the earths crest or the overbur-
den is too thick or the mineral occurs as strands in hard rock. Underground
mining methods are employed to extract the valuable mineral deposits.

Surface mines are naturally extended until either the valuable deposit is
exhausted, or the cost of decresting larger volumes of overburden makes fur-
ther mining an uneconomic option to shoulder.

In most types of surface mining, heavy paraphernalia’s such as earth-
movers are utilized. They Ist remove the overburden the soil and rock above
the deposit. Then followed by the huge machines, such as dragline excava-
tors, extract the mineral.

It is a known fact that Mother Earth contributes largely to the wealth of
the world. The mining takes place in those areas where the growth of vegeta-
tion is very minimal or at times does not exist due to the surface conditions.
The most important method used to extract the minerals from the earth is sur-
face mining. It is surprising to notice that 70 percent of the minerals extracted
from the earth are through this process. The basic material used for construc-
tion purposes like crushed rocks, sand and gravel is obtained through this
method.

After the discovery of certain kinds of mineral deposits in a particular
area a method has to be evaluated to extract these minerals. The selection is
based on technical and environmental aspects and surface mining is preferred
to extract the minerals from the surface area. As compared to underground
mining this method of mining removes soil and rock overlying the mineral
deposit. The equipment used for this process is always heavy such as earth
movers, dragline excavators or bucket wheel excavators.

Abridged from: https://www.greatmining.com/Surface-Mining.html

II1. Read the text below and answer the questions.

What deposits can be extracted by the open-cast method?
What is called an opencast?

What is the difference between a trench and an opencast?

In what case is it necessary to use explosives to break mineral?
Is hydraulicking used only in open-cast mining?

What equipment is used in hydraulicking?

What transport systems are used in opencasts?

Where is waste rock dumped?

PN B WD =
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OPEN-CAST MINING

Minerals at shallow depths are extracted by open-cast mining which is
cheaper than underground mining. Open-cast mining consists in removing the
overburden, and other strata that lie above mineral or fuel deposits to recover
them.

Opencasts or open-pit mines are in fact quarries for getting coal or met-
alliferous minerals. In the USA opencasts are called strip mines (strip pits).

All the surface excavations, waste heaps and equipment needed for ex-
tracting mineral in the open form an independent mining unit. An opencast is
a long, wide and comparatively shallow working though it can reach 200 m
or even more in depth.

Open-cast working

In opencasts the excavation is by horizontal slices corresponding to the
type of mineral or overburden in slice. In the picture above one can see the
benches (or slices). A bench is a thickness of rock or mineral which is sepa-
rately broken or excavated. Other open workings are called trenches, which
are long, narrow, shallow exploratory workings.

The whole production process in opencasts can be divided into the fol-
lowing basic stages: 1) preparing the site to be worked; 2) de-watering it and
preventing inflows of water to the site; 3) providing access (entry) to the de-
posit by the necessary permanent investment; 4) removal of overburden
(stripping); 5) mineral excavation.

Stripping the overburden and mineral production include breaking rock
or mineral, transporting it and loading it. Minerals can often be dug directly
by earth-moving equipment, while to break hard rocks it is necessary to use
explosives.

Modern methods of working opencasts involve the use of mechanical
plants or hydraulicking. The basic units of a mechanical plant are excavators,
car drills or other mounted drills, and various mechanical handling equipment
whereas the basic units of hydraulicking are monitors, pumps such as sludge
pumps or gravel pumps. Hydraulicking can be used in soft or friable ground.

Transport operations involve the removal of waste rock or mineral, the
latter being transported to coal washeries, ore concentration plants, to power
stations, or to a railway station. Waste rock is removed to a spoil heap or
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dump (tip) either outside the deposit or in an extracted area, these being
called external or internal dumps, respectively.

The transport used in opencasts are rail cars, large lorries, and convey-
ers. Sometimes the overburden is stripped and dumped by excavators without
other transport, in overcasting or sidecasting. Mineral is usually unloaded at
specially equipped permanent stations. Waste rock is dumped at various
points which are moved as the work develops.

Abridged from: Barakova M.Ya., Zhuravleva R.1. English for mining engi-
neers. Moscow, 2001.

VOCABULARY AND TERMINOLOGY

IV. Read the text OPEN-CAST MINING in detail and match theEnglish
word-combinations (1-10) with the Russian equivalents (a—j).

1) to consume energy a) aBTOMATHYECKHH OTIPOKHU]]

2) friable roof b) He roBops o (4ém-1.)

3) waste heap (spoil heap) c) mepdopaTop Ha KOJOHKE

4)  overcasting d) croeBas cucrema pa3paboOTKu
5) sludge and gravel pumps e) cnabas KpOBJIS

6) automatic dumper f) moTpebnATh FHEPruI0

7)  mounted drill g) OTBaJl, TEPPUKOH

8)  not to mention h) meckoBbIi U MJTAMOBEII HACOCHI
9) explosives 1)  B3pbIBYATHIC BEIIECTBA

10) slicing method J)  mepelonayuBaHue

V. For questions 1-6, choose one of the words (a—f) that best completes a
gap in the passage

a) overburden ¢) outcrop e) access
b) sewage d) pit f) benches
MEMO

from: Mr. Gregg Williams
To: All board members of

Manderton Mining ——WWWK QEE\E ~Of

Re: Red Hill Mine

e

Crews have located an (1) . It will guide us when we begin dig-
ging the main (2) . Teams are estimating depth for (3) , the ide-
al depth which will allow us to reach the targeted area of the coal face. Ac-
cess ramps and berms will be built as digging progresses.
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We started constructing haulage roads. Crews are also placing the lining
for the (4) lagoon. The crews need to complete their estimates on how
large the pit will be. Then we can select a site for the waste dumps for waste
rock. Crews also need to estimate the amount of (5)

We are waiting for permission from the city. Then we can build access
roads from the highway to the actual site. Work on the main office and stor-
age facilities will also begin once the (6) roads are built.

Abridged from: Virginia Evans, Jenny Dooley, Kenneth Rodgers. Career
Paths: Natural Resources Il — Mining (Student’s Book). Express Publishing,
2014.

VL. Fill in the gaps with the given derivatives.
mine miner mining dig digger digging

1. We may , study, and scrutinize every part of Stonehenge but we
will never know all of the secrets of the ancient megalith known as Stone-
henge.

2. Major industries include and aluminum processing, forestry and
the manufacture of beverages.

3. But as new coal s are developed, prices will ease somewhat.

4. After these goldrushes, and the return of experienced, but mostly unsuc-
cessful s, gold, copper, and silver mines were in production within a
short time

5. He was leader of the s’ union.

6. Archaeologists in Jerusalem uncovered a piece of pottery in-

scribed with the name Goliath.

VII. Complete sentences using one word or a phrase from the box.

outcrop surface mining | sewage lagoon bench
access road waste dump overburden waste rock
1. The was stored in a dump until it could be moved elsewhere.
2. The guided the team as they dug the pit.
3. The crew removed several tons of before they accessed the ore.
4. Waste water is stored in the :
5. The miners stood on the while they worked.
6. The mine needs more space for a where unneeded materials
are kept.
7. Tunderstand that work on the construction of the has now been
started.
8. is a broad category of mining in which soil and rock overly-

ing the mineral deposit (the overburden) are removed.
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VIII. Match the terms (1-10) with the definitions (a—j).

1) adit a) a thickness of rock or mineral which is separately
broken or excavated.

2) stope b) a surface of which one end or side is at a higher
level than another; a rising or falling surface

3) overburden c) a horizontal passage leading into a mine for the
purposes of access or drainage.

4)  bench d) an excavation in a mine working or quarry in the
form of a step or notch.

5) slope e) a large deep hole from which stones or minerals
are quarried.

6) explosive f) a horizontal or inclined passage following a miner-
al vein or coal seam

7) removal g) rock or soil overlying a mineral deposit, archaeo-
logical site, or other underground feature.

8) drift h) a long cylindrical rotating rod for the transmission
of motive power in a machine.

9) pit 1) an action of taking away or abolishing something
unwanted.

10) shafts j) a substance which can be made to explode, espe-
cially any of those used in bombs or shells.

GRAMMAR

IX. Complete the sentences to form conditionals.

O 00NN AW —

IfT _ (to be) at home, I will learn my new words.

. If John has the book, he  (to lend) it to me.

.Ifyou (to come), you would see him.

. Mary will help you, if she  (to get) more pocket money.

I (to tell) you, if you asked me.

.He  (to wash) it, if you give him some soap.
. If you use it, nobody  (to see) you.
.If we __ (to eat) enough, we wouldn’t be hungry.

.Ifyou  (to get) up early, you would catch the train.

10. If I have some money, I __ (to buy) a new computer.

X.

2,

Write down each sentence three times to form conditionals of type 1,
and 3.

Example: If you (to be) free, I (to come) to see you.

If you are free, I shall come to see you. (type )
If you were free, I should come to see you. (type 1)
If you had been free, I should have come to see you. (type I11)
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1. Ifyou (to be) busy, I (to leave) you alone.

2. Ifmy friend (to come) to see me, I (to be) very glad.

3. If we (to receive) a telegram from him, we (not to worry).
4. If you (not to work) systematically, you (to fail) the exam.
TRANSLATION

XI. Translate the sentences into Russian.

1. If just one soil nutrient, such as nitrogen, is missing or below optimal lev-
els, fewer healthy wheat plants will grow.

2. 1If the concentration of these gases rises, they trap more heat within the
atmosphere, causing worldwide temperatures to rise.

3. If plankton populations decline, it may lead to increased carbon dioxide
levels in the atmosphere and thus to global warming.

4. Even if the manufacture of CFCs is immediately banned, the chlorine al-
ready released into the atmosphere will continue to destroy the ozone layer
for many decades.

5. Even if the most stringent prohibitions against CFCs are implemented,
however, scientists expect that it will take at least 50 more years for the hole
over Antarctica to close completely.

6. It is expected these fuels will be tested in actual engines by 2005, if not
sooner.

7. While the water would be anything but warm if you jumped into it, it is at
least around 30° F, its salt water stays liquid at a lower temperature than fresh
water.

8. It would have saved you a lot of time if you had prepared for your exper-
iment more carefully.

WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

CORE DRILLING

Core drilling yields a solid cylinder shaped sample of the ground at an
exact depth and is also used to define the size and the exact borders of miner-
alization during the lifetime of the mine. This is important for determining
ore grades being handled, and vital for calculating the mineral reserves that
will keep the mine running in the future. A strategically-placed underground
core drill may also probe for new ore bodies in the neighborhood.

In 1863, the Swiss engineer M. Lescot designed a tube with a diamond
set face, for drilling in the Mount Cenis tunnel, where the rock was too hard
for conventional tools. The intention was to explore rock quality ahead of the
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tunnel face, and warn miners of possible rock falls. This was the accidental
birth of core drilling, a technique now very widely used within the mining in-
dustry. Core drilling is carried out with special drill rigs, using a hollow drill
string with an impregnated diamond cutting bit to resist wear while drilling
hard rock. The crown-shaped diamond bit cuts a cylindrical core of the rock,
which is caught and retained in a double tube core-barrel.

A core-catcher is embedded in, or just above, the diamond bit, to make
sure that the core does not fall out of the tube. In order to retrieve the core,
the core-barrel is taken to surface, either by pulling up the complete drill
string or, if the appropriate equipment is being used, by pulling up only the
inner tube of the core-barrel with a special fishing device run inside the drill
string at the end of a thin steel wire.

The core is an intact sample of the underground geology, which can be
examined thoroughly by the geologist to determine the exact nature of the
rock and any mineralization. Samples of special interest are sent to a labora-
tory for analysis to reveal any metal contents.

Cores from exploration drilling are stored in special boxes and kept in
archives for a long period of time. Boxes are marked to identify from which
hole, and at what depth, the sample was taken. The information gathered by
core drilling 1s important, and represents substantial capital investment. Tra-
ditionally, core drilling was a very arduous job, and developing new tech-
niques and more operator-friendly equipment was very slow, and the cost per
drilled meter was often prohibitive. Atlas Copco Geotechnical Drilling and
Exploration pioneered several techniques to reduce manual work, increase
efficiency and cut the cost per drilled meter.

Over the years, the company developed thin walled core barrels, dia-
mond impregnated bits, aluminum drill rods, fast rotating hydraulic rigs, me-
chanical rod handling, and, more recently, partly or totally computer-
controlled rigs. Core drilling has always been the most powerful tool in min-
eral exploration. Now that it has become much cheaper, faster and easier, it is
being used more widely.

Abridged from: Mining Methods in Underground Mining. 2nd Ed. — At-
lasCopco, 2007.
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TEST 2
Variant 4

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. Crude oil classification

2 Crude oil composition

3.  Forms of unconventional oil
4 Crude oil properties

WHAT IS CRUDE OIL?

A. Crude oil is a liquid found naturally in rock, containing mostly com-
plex hydrocarbons, with some additional organic material. It is the major fuel
used on the planet, and is used in the production of many synthetic materials
like plastics as well.

This oil can come in many different weights and colors, and can differ
greatly in its composition. As little as half of the composition of heavy oils
can be made up of hydrocarbons, while the lightest oils can be up to 97% hy-
drocarbons. There are four main hydrocarbons found in crude oil, in varying
amounts depending on the oil. Around half of the hydrocarbons in most unre-
fined oil are naphthenes, one-third are paraffins, one-sixth are aromatics, and
the rest are asphaltics. The color can range from pure black or dark brown to
greenish or yellowish, depending on the composition.

B. Crude oil 1s considered light if the level of hydrocarbons relative to or-
ganics and metals is high, making its density low, and it is considered heavy if
the level of hydrocarbons relative to organics and metals is low, making its
density as high. Additionally, unrefined oil is classified as sweet if it has very
little sulfur in it, and is classified as sour if it has a great deal of sulfur in it. So
a crude oil will usually be called something like a sweet, light oil, or a sour,
heavy oil. Sweeter oils are more valuable than sour oils, because most coun-
tries have sulfur regulations for environmental reasons, and sweet oils require
less treatment to remove the sulfur. Light oils are more valuable than heavy
oils, because more gasoline can be created from a smaller amount.

C. Different regions on earth tend to have different types of oil, so unre-
fined oil is often classified based on where it comes from. Certain regions
will act as a sample of a broader region, since they are seen as relatively rep-
resentative of that broad region. For example, Dubai-Oman oil is a sour crude
oil, and 1s used to benchmark most sour crude from the Middle East; West
Texas Intermediate is a sweet, light oil; and the OPEC Reference Basket is a
composite oil sample that averages oils from all over the Organization of the
Petroleum Exporting Countries.
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D. While conventional unrefined oil is currently the major source of pe-
troleum on the planet, it actually makes up a minority of crude oil currently
in reserve. A bit less than one-third of the unrefined oil known on the planet
is in conventional form. Another one-sixth is a heavy oil, and a quarter is ex-
tra-heavy oil. Another one-third, roughly equal to the amount of conventional
oil, is in the form of oil sands, or crude bitumen. This is not a liquid form of
crude oil, but is mixed with sand into a somewhat solid form. Huge reserves
of bitumen can be found in Venezuela and Canada, which also contain large
amount of extra-heavy oil, making the two countries’ reserves equal to about
twice the known reserves of conventional oil.

Abridged from: https://www.wisegeek.com/what-is-crude-oil.htm

I1. Read about the text about oil properties. Write whether the following
statements are true (T) or false (F).

Statement True/False (T/F)

1. Due its properties, oil is uniquely irreplaceable as a
lubricant for vehicular and other machinery use.

2. Commercial motor oil is largely a mixture of hydro-
carbons — non-organic compounds made of hydrogen
and carbon.

3. Crude oil composition depends on its geographic
origin.

4. Oil is the product resulting from the refinement of
crude oil.

5. Some of oil beneficial properties include the inhibi-
tion of corrosion of metal surfaces as well as the re-
moval of dirt via detergency.

6. Nitrogen-based fertilizer additives help keep engine
valves in pristine condition.

WHAT ARE THE PROPERTIES OF OIL?

When the word “oil” is used without particular context, it must be under-
stood to refer to the product resulting from the refinement of crude oil — for
example, motoroil, or engine oil. The properties of oil make it uniquely irre-
placeable as a lubricant for vehicular and other machinery use. Oil is versatile
for two reasons: it can be produced in a variety of grades, plus scores of addi-
tives have been developed, increasing its useful range of applicability. Making
oil a viable product requires a large supply of the raw material, and the ability
to obtain and process it at a reasonable cost. The two most important properties
of oil are that it promotes freedom of movement of non-stationary parts and
reduces the heat production that can cause engine seizure.
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Chemically, commercial motor oil is largely a mixture of hydrocarbons —
organic compounds made of hydrogen and carbon — mostly found to be
straight and branched chains, though there are generally some ringed or cy-
clic hydrocarbons present. Crude oil composition varies somewhat according
to geographic region, leading some to argue in favor of oil obtained from one
area over that of another. Some, for instance, feel that crude oil originating in
Pennsylvania (US) produces superior motor oil, since it has a high paraffin
content but a low level of sulfur, nitrogen and asphalt.

In an internal engine, moving parts are bathed in motor oil. A film of the
oil forms between these parts, effectively reducing kinetic friction and dam-
aging heat. Not only does oil keep running machinery cool by reducing fric-
tion, but since in operation it is a relatively “thin” fluid, it carries the heat
away. None of this would be of use, however, if the properties of oil did not
hold up in heat — if oil was not thermally stable. As metal expands when
heated, if not properly cooled, hot moving parts can be forced into complete
contact, stopped and even fused together — destroying the mechanism.

Two other beneficial properties of oil include the inhibition of corrosion
of metal surfaces, such as steel, and the removal of dirt and detritus via deter-
gency. Since motor oil invariably contains some chemical “unsaturation” —
carbon-to-carbon double or triple bonds — and is exposed to oxygen in the
presence of considerable heat, oxidation occurs to form carboxylic acid,
which attacks metal. This weakness in the natural properties of oil is effec-
tively reduced via laboratory research performed by petroleum chemists, who
develop and test new additives, which are then tested in the field using fleet
vehicles. Often nitrogen-based detergent additives help keep engine valves in
pristine condition.

Abridged from: https://www.wisegeek.com/what-are-the-properties-of-oil. htm

II1. Read the text below and answer the questions.

What is a hydrocarbon?

What are the principal constituents of petroleum and natural gas?

What do the structures and chemistry of individual hydrocarbons depend on?
What kind of group did aromatic hydrocarbons constitute?

What are three main groups aliphatic hydrocarbons divided into?

What are their main characteristic features?

HYDROCARBONS

Hydrocarbon, any of a class of organic chemical compounds composed
only of the elements carbon (C) and hydrogen (H). The carbon atoms join to-
gether to form the framework of the compound, and the hydrogen atoms at-
tach to them in many different configurations. Hydrocarbons are the principal
constituents of petroleum and natural gas. They serve as fuels and lubricants

SN e e
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as well as raw materials for the production of plastics, fibres, rubbers, sol-
vents, explosives, and industrial chemicals.

Many hydrocarbons occur in nature. In addition to making up fossil
fuels, they are present in trees and plants, as, for example, in the form of
pigments called carotenes that occur in carrots and green leaves. More than
98 percent of natural crude rubber is a hydrocarbon polymer, a chainlike
molecule consisting of many units linked together. The structures and chem-
istry of individual hydrocarbons depend in large part on the types of chemical
bonds that link together the atoms of their constituent molecules.

Nineteenth-century chemists classified hydrocarbons as either aliphatic or
aromatic on the basis of their sources and properties. Aliphatic (from Greek
aleiphar, “fat”) described hydrocarbons derived by chemical degradation of fats
or oils. Aromatic hydrocarbons constituted a group of related substances obtained
by chemical degradation of certain pleasant-smelling plant extracts. The terms al-
iphatic and aromatic are retained in modern terminology, but the compounds they
describe are distinguished on the basis of structure rather than origin.

Aliphatic hydrocarbons are divided into three main groups according to
the types of bonds they contain: alkanes, alkenes, and alkynes. Alkanes have
only single bonds, alkenes contain a carbon-carbon double bond, and alkynes
contain a carbon-carbon triple bond. Aromatic hydrocarbons are those that are
significantly more stable than their Lewis structures would suggest; 1. e., they
possess “special stability.” They are classified as either arenes, which contain
abenzene ring as a structural unit, or nonbenzenoid aromatic hydrocarbons,
which possess special stability but lack a benzene ring as a structural unit.

This classification of hydrocarbons serves as an aid in associating struc-
tural features with properties but does not require that a particular substance
be assigned to a single class. Indeed, it is common for a molecule to incorpo-
rate structural units characteristic of two or more hydrocarbon families.
A molecule that contains both a carbon-carbon triple bond and a benzene
ring, for example, would exhibit some properties that are characteristic of al-
kynes and others that are characteristic of arenes.

Alkanes are described as saturated hydrocarbons, while alkenes, al-
kynes, and aromatic hydrocarbons are said to be unsaturated.

Abridged from: https://www.britannica.com/science/hydrocarbon

VOCABULARY AND TERMINOLOGY

IV. Read the text HYDROCARBON in detail and match the English
word-combinations (1-10) with the Russian equivalents (a—j).

1) organic chemical compound a) XUMHUYECKas CBS3b
2) chemical degradation b) opranmyeckoe XUMHUECKOE CO-
eTMHCHNE
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3) fossil fuels c) crneuudpuyecKrue IpuMecu

4) natural gas d) xumudeckoe paszoKeHHE

5) chemical bond €) 00pa3oBaTh OCHOBY

6) to form the framework of f) HachllIEHHBIE YTJIEBOIOPOIBI

7)  plant extract g) TOpHOYHE MOJIE3HbIE UCKOIIAEMbIE
8) raw materials h) npupoanslii ra3

9) saturated hydrocarbons 1) TIOJIe3HBIC UCKOIIAEMBIE; CHIPHE
10) related substances J)  pacTUTENbHbBIN IKCTPAKT

V. For questions 1-6, choose one of the words (a—f) that best completes a
gap in the text.

a) carbon ¢) mixture e) crude
b) paraffins d) separated f) hydrocarbon

Crude oil

Crude oil is a (1) of four different types of (2) mole-
cule known as (3) , napthenes, aromatics, and asphaltics. The first two
are five (4) atoms or longer, aromatic has six or more, and asphaltic
between forty and sixty. We can’t do much with (5) oil in its natural
state, but these different molecules give us the fuels and products we need. In
order to use them, they have to be (6) from each other.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

VI. Fill in the gaps with the given derivatives.

mix mixture dense density related relation

1. It may also be hard to see the between cause and effect.

2. Petroleum engineering is a field of engineering concerned with the activi-
ties  to the production of hydrocarbons, which can be either crude oil or
natural gas.

3. Depleted uranium is an extremely substance derived from en-
riched uranium

4. Oil and water don’t . Even if you shake them together they sepa-
rate into two layers.

5. Most soils are a of clay, sand, and loam.

6. The strength of the absorption reveals the temperature, , and mass

of a gas cloud.

VII. Complete the text using only one word in each sentence.

1. oil and natural gas are often found together.
2. They are both made up of :
3. Hydrocarbons are molecules that contain only and hydrogen atoms.

149



© N o v

Hydrocarbons
When we

a lot of energy.

them, we get this energy.

We use hydrocarbons for , for heating, cooking, and transportation.
There are also many

We use

that we can make from hydrocarbons.

processes to change the hydrocarbon chains to make

nylon medicines, and lots of different plastics.
Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

VIII. Match the terms (1-10) with the definitions (a—j).

1y

2)

3)

4)

S)

6)

7)

8)

9)

crude oil

hydrocarbon

carbon

hydrogen

chemical bond

heavy oil

plastic

detergent

mixture

10) paraffin

a)

b)

d)

e)

g)
h)

i)

1s the chemical element of atomic number 6, a
non-metal which has two main forms (diamond
and graphite) and which also occurs in impure
form in charcoal, soot, and coal.

i1s a compound of hydrogen and carbon, such as
any of those which are the chief components of
petroleum and natural gas.

a water-soluble cleansing agent which combines
with impurities and dirt to make them more solu-
ble, and differs from soap in not forming a scum
with the salts in hard water.

1s highly-viscous oil that cannot easily flow to
production wells under normal reservoir condi-
tions.

is a synthetic material made from a wide range of
organic polymers such as polyethylene, PVC, nylon,
etc., that can be moulded into shape while soft, and
then set into a rigid or slightly elastic form.

is a liquid found naturally in rock, containing
mostly complex hydrocarbons, with some addi-
tional organic material.

is a colourless, odourless, highly flammable gas,
the chemical element of atomic number 1.

is a flammable, whitish, translucent, waxy solid
consisting of a mixture of saturated hydrocarbons,
obtained by distillation from petroleum or shale.

is a substance made by mixing other substances
together.

is a lasting attraction between atoms, ions or mol-
ecules that enables the formation of chemical
compounds.
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GRAMMAR
IX. Define the type of the conditionals.

1. If you are late again for training today, I won’t let you play in tomorrow’s
match.

I wouldn’t be angry if you hadn’t eaten my chocolate mousse.

I wouldn’t go out with him even if you paid me.

When you heat wax it melts.

If people used bikes instead of cars, there wouldn’t be so much pollution.
If Sarah’s alarm clock had rung, she wouldn’t have missed her plane.

If the repairman had repaired my laptop yesterday, I could use it now.

8. If we had the access to company’s network, we could have entered the
data yesterday.

9. If Mary knew how to play badminton, we’d have invited her to play with us.
10. I like to visit museums if I am in a new city.

NN

X. Make up conditional sentences based on given situations.

1. He is busy and does not come to see us. If .

The girl did not study well last year and received bad marks. If .

He broke his bicycle and so he did not go to the country. If .

He speaks English badly: he has no practice. If .

It is late, and I have to go home. If .

6. He always gets top marks in mathematics because it is his favourite sub-
ject and he works a lot at it. If .

7. 1did not translate the article yesterday because I had no dictionary. If .

TRANSLATION

XI. Translate the sentences into Russian.

Nk

1. Had our research been successful, we should have been able to investi-
gate composition of Mars’ atmosphere.

2. What there will be if humanity continues to destroy the natural environment?
3. Were it possible to squeeze matter together until the nuclei touch one an-
other, then the entire earth could be compressed to the size of a football.

3. Many accidents could have been prevented, had the principles of physics
been known and properly applied.

4. Should the pressure of gas be doubled, the volume would become half
provided the temperature is not permitted to change.

5. If conditions had permitted, the geologists would have applied aerial pro-
specting.

6. Provided the geologists make use of proper prospecting methods, they
will get necessary results.
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7. If the geological and prospecting indications are known, it is possible,
even before prospecting proper begins, to forecast not only the type of eco-
nomic deposit that may be found in the given conditions but also the associ-
ated elements and the whole complex of forecasting minerals.

8. If you studied the physics of semiconductors, you would know the prop-
erties of the p-n junction.

WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 176)

The Early Oil Industry of Poland and Romania

The Carpathian Mountains in Poland abound in oil seeps, and Carpathi-
an oil, hand dipped from pits dug in front of the seeps, was burned in street
lamps, as early as the 1500s, to provide light in the Polish town of Krosno.
Unfortunately, the seep oil was a dark, viscous liquid that stuck to every-
thing. It also burned with a foul smell and gave off more smoke and soot than
other lamp oils, most of which were rendered from animal fat.

Ignacy Lukasiewicz, a Polish druggist in the
modern Ukranian town of Lvov, saw the potential of us-
ing seep oil in lamps as a cheap alternative to
expensive whale oil. To make a clean-burning fuel, he
began experimenting with distillation techniques, per-
fected earlier by Dr. Abraham Gesner in Canada, to
produce clear kerosene from smelly seep oil. His exper-
iments gained notoriety, and the European oil industry
was born on a dark night on July 31, 1853 when
Lukasiewicz was called to a local hospital to provide
light from one of his lamps for an emergency surgery. Impressed with his in-
vention, the hospital ordered several lamps and 500 kg of kerosene.
Lukasiewicz enlisted the aid of a business partner and traveled to the Vienna,
capitol city of the Austro-Hungarian Empire, to register his distillation pro-
cess with the government on December 31, 1853.

To provide oil for his kerosene business,
Lukasiewicz initially collected a thick, sticky crude from
shallow, hand-dug wells in the Gorlice region, an area in
the Carpathians about 50 miles west of the Polish town
of Bobrka. The following year, he teamed up with Titus
Trzecieski and Mikolaj Klobassa to establish an “oil

= mine” in Bobrka which pumped crude oil from hand-
drilled, 30- to 50 meter deep wells. Later, wells as deep as 150 meters were
drilled that produced a lighter, better-quality crude from which to distill kero-

\ POLAND
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sene. Other entrepreneurs dug their own wells,and a thriving Polish oil indus-
try developed, which was followed in 1857 by the drilling of wells at Bend,
northeast of Bucharest, on the Romanian side of the Carpathians. Two years
later, Colonel Edwin Drake, who perhaps had knowledge of the Polish devel-
opments, drilled his famous well in Pennsylvania, an event wrongly labeled
by many in the industry as the drilling of the “first o1l well”.

Bobrka oil field, Poland in 1872

Many of these early wells were laboriously dug by hand. Others were
drilled with spring poles, in which a springy wooden pole was stuck in the
ground at an angle and a heavy metal drill bit attached by a cable to the head
of the pole. Operators would bounce up and down on stirrups attached to the
pole, causing the bit to literally chop a hole into the hard ground. The hole
was cleaned by lowering into the hole a specially designed bucket, called a
bailer, which was similarly bounced up and down until it filled dirt and cut-
tings to be hauled to the surface.

Steam engines were employed to mechanically drill wells in the Pennsyl-
vania oil fields during the U.S. Civil War, and Thomas Bard imported a steam-
powered drilling rig and crew from Pennsylvania to successfully drill a medio-
cre oil well in California in 1865. Steam was first used in Poland two years lat-
er in 1867 to drill a well at Kleczany, 60 kilometers west of the Bobrka field.
Steam-powered drilling made its debut at Bobrka a few years later, sometime
between 1870 and 1872, and enabled operators to drill much deeper than they
had been able to previously. Within a few years virtually all oil wells, in both
the United States and Europe, were being drilled mechanically.

Abridged from: http://www.sjvgeology.com/history/index.html
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TEST 2
Variant 5

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. Stratigraphic traps

2. A fault trap and an anticline trap
3. Structural traps

4. Definition of a petroleum trap

TYPES OF PETROLEUM TRAPS

A. Petroleum trap, underground rock formation that blocks the move-
ment of petroleum and causes it to accumulate in a reservoir that can be ex-
ploited. The oil is accompanied always by water and often by natural gas; all
are confined in a porous and permeable reservoir rock, which is usually com-
posed of sedimentary rock such as sandstones, arkoses, and fissured lime-
stones and dolomites. The natural gas, being lightest, occupies the top of the
trap and is underlain by the oil and then the water. A layer of impermeable
rock, called the cap rock, prevents the upward or lateral escape of the petro-
leum. That part of the trap actually occupied by the oil and gas is called the
petroleum reservoir.

B. Geologists have classified petroleum traps into two basic types: struc-
tural traps and stratigraphic traps. Structural traps are traps that are formed
because of a deformation in the rock layer that contains the hydrocarbons.
Two common examples of structural traps are fault traps and anticlines.

C. A fault trap occurs when the formations on either side of the fault
have been moved into a position that prevents further migration of petroleum.
For example, an impermeable formation on one side of the fault may have
moved opposite the petroleum-bearing formation on the other side of the
fault. Further migration of petroleum is prevented by the impermeable layer.
An anticline is an upward fold in the layers of rock, much like an arch in a
building. Petroleum migrates into the highest part of the fold, and its escape
is prevented by an overlying bed of impermeable rock.

FAULT TRAP ANTICLINAL 84P

D These are traps that result when the reservoir bed is sealed by other
beds or by a change in porosity or permeability within the reservoir bed itself.
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There are many different kinds of stratigraphic
traps. In one type, a tilted or inclined layer of pe-
troleum-bearing rock is cutoff or truncated by an
essentially horizontal, impermeable rock layer. Or
sometimes a petroleum-bearing formation pinches
out; that is, the formation is gradually cut off by an
overlying layer. Another stratigraphic trap occurs
when a porous and permeable reservoir bed is surrounded by impermeable
rock. Still another type occurs when there is a change in porosity and perme-
ability in the reservoir itself. The upper reaches of the reservoir may be im-
permeable and nonporous, while the lower part is permeable and porous and
contains hydrocarbons.

Abridged from: http://www.usoilandgas.net/findingoil. htm,
https.://www.britannica.com/science/petroleum-trap

STRATIGRAPHIC TRAP

II. Read the text about the uses of geophysics. Write whether the follow-
ing statements are true (T) or false (F).

Statement True/False (T/F)

1. Nowadays people noted that some heavier, shining
rocks could be heated.

2. It is beyond the scope of any one person’s mind to
contain all of the knowledge of mineral exploration.

3. Usually the methods of geophysics are used when
soil materials conceal the presence of subsurface
mineral deposits.

4. Instruments used for geophysical surveying are the
end product of considerable research on geophysical
conditions and field needs.

5. Using a single geophysical method alone is much more
helpful in understanding a subsurface exploration situ-
ation.

THE USES OF GEOPHYSICS

In ancient times men noted that some heavier, shining rocks could be
heated and processed to extract useful metals. Ore rocks were sought by vis-
ual surface methods and eventually the science of geology became developed
to explain the presence and origin of these useful materials. The geologist’s
tasks have finally become so numerous that it is beyond the scope of any one
person’s mind to contain all the knowledge and skills of the field of mineral
exploration. Geophysical exploration is necessary in the search for minerals.
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The methods of geophysics are most often called upon when soil or oth-
er earth covering materials conceal the presence of possible subsurface min-
eral deposits. Then we rely upon the contrasts in physical properties of these
sought-for minerals, or any associated properties of the deposit environment,
to assist in the exploration procedure. The methods of geophysical explora-
tion do not rely on the visual properties of mineral color but rather on the un-
seen contrasts in density, magnetism, acoustic behavior, electrical conductivi-
ty, or radioactivity of earth materials.

Instruments used for geophysical surveying usually are specially-
engineered, self-powered devices designed to operate under a wide variety of
environmental conditions. They are the end product of considerable research
of geophysical conditions, field needs, and advanced methods of instrumenta-
tion. They utilize miniaturized electronics, often together with mechanical
and optical devices in order to achieve their purposes. The interpretation of
geophysical exploration field results depends on geological reasonableness as
one of the necessary interpretative conditions. A combination of geophysical
methods when used together with geological and geochemical information is
much more helpful in understanding a subsurface exploration situation than
using a single geophysical method alone.

Abridged from: English. Correspondence Course. Student’s book,
TPUPublishing House, 2014.

II1. Read the text below and answer the questions.

1. What is the object of geophysical survey?

2. Why is structural information essential in oil prospecting?

3. Why are both structural and physical properties of mineral bodies im-
portant for the exploration?

4. Which rock properties are essential for geophysical prospecting?

5. What is the common feature of seismic and electrical methods?

OBJECTS OF GEOPHYSICAL SURVEYS

The objects of geophysical survey are to locate subsurface geological
structures or bodies and where possible to measure their dimensions and rel-
evant physical properties. In oil prospecting structural information is sought
because of the association of oil with particular features such as anticlines in
sedimentary rocks. In mining geophysics the emphasis is on detection and de-
termination of physical properties. Though mineral ore bodies give distinc-
tive and measurable geophysical indications they are often of irregular shape
and occur in rocks of complex structure, making precise quantitative interpre-
tation difficult or impossible. In site investigation engineers may be interest-
ed in both structure and physical properties. Variations in bedrock depth are
often needed on major construction sites and the mechanical properties of the
overburden may be important when heavy loads have to be sustained.
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A geophysical survey consists of a set of measurements, usually collect-
ed to a systematic pattern over the earth’s surface by land, sea or air, or verti-
cally in a borehole. In choosing the geophysical technique to be used to study
a problem the contrasting properties of the subsurface rocks and their homo-
geneity within a particular formation are important factors to be considered.

The properties of rocks of which most use is made in geophysical pro-
specting are elasticity, electrical conductivity, density, magnetic susceptibil-
ity and remanence and electrical polarizability. To a lesser extent other prop-
erties such as degree of radioactivity are also utilized.

Gravitational and magnetic surveys make use of natural fields of force.
Most seismic and electrical (including electromagnetic) methods, which in-
volve the elastic and electrical properties of rocks, necessitate introducing
energy into ground. Since the source is under control the source to detector
distance can be varied. This makes it possible when gravity and magnetic
fields are being utilized.

Many factors — geological, economic, logistic and what we might call
geophysical govern the choice of method for particular survey. In many in-
stances more than one method will be used to survey the same ground. The
search for oil may start with gravity and airborne magnetic work as a prelim-
nary to seismic shooting in localities determined by interpretation of the ear-
lier surveys. Combining electromagnetic, magnetic and gravity data may
make it possible to decide whether certain indications are of valuable metallic
ores or merely of concentrations of uneconomic minerals.

Remote sensing aircraft

The final decision to be taken in prospecting and site investigation is
whether or when to drill. In civil engineering where depths of investigation
are small and high accuracy is required it may pay to dispense with geophys-
ics and drill from the outset. As depths or distances to be covered increase,
particularly if the geology is simple, geophysics will be increasingly used. In
prospecting for oil the structures to be discovered lie at great depth, making
exploratory drilling on a large scale prior geophysical survey out of question.
Abridged from D.H. Griffiths, R.F. King Applied Geophysics for Geologists
and Engineers. The Elements of Geophysical Prospecting. Oxford, 1981
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VOCABULARY AND TERMINOLOGY

IV. Read the text OBJECTS OF GEOPHYSICAL SURVEYS in detail
and match the English word-combinations (1-10) with the Russian
equivalents (a—j).

1) geophysical survey a) KOJIMYECTBEHHAas MHTEPHIpETaIus
2) emphasis is on b) pa3BenodyHOE / KOJOHKOBOE OypeHHE
3) oil prospecting C) JUCTAHIIMOHHBIC U3MEPEHUS
4)  quantitative interpretation  d) amekTpopasBenka
5) electrical conductivity €) DJIEKTPOIPOBOJAUMOCTh
6) magnetic susceptibility f)  akmeHT genaeTcs Ha Y.-JI.,
0c000e BHUMaHHE YACISACTCS U.-JI
7)  electric survey g) reodusmyeckas pa3Beaka
8)  seismic survey h) mMarauTHas BOCIPUUMYHBOCTH
9) exploratory drilling 1)  celicMUYEeCKHE UCCIEAOBAHUS
10) remote sensing J)  HedTepaszBeaKa

V. For questions 1-6, choose one of the words (a—f) that best completes a
gap in the text.

a) economic ¢) quantitative e) radioactivity

b) general d) geophysics f) earth

Geophysics, a branch of (1) sciences, 1s the non-invasive study of the
Earth by (2) physical methods, especially by seismic, electromag-
netic, and (3) methods. The theories and techniques of geophysics
are employed extensively in the planetary sciences in (4)

Exploration (5) is the use of seismic, gravity, magnetic, electri-
cal, electromagnetic, etc., methods in the search for oil, gas, minerals, water,
etc., with the objective of (6) exploitation.

VI. Fill in the gaps with the given derivatives.
surveyor survey surveyed surveying prospecting prospector

1. A gold 1s a person who explores or prospects an area in search
of mineral deposits, such as gold.
2. A geological is the systematic investigation of the geology

beneath a given piece of ground for the purpose of creating a geological map
or model.

3. Over the years since then, we have spent billions mapping, measuring and
Antarctica from land, sea and space.

4. Some adjacent areas were also , although less intensively.

5. is the physical search for minerals, fossils, precious metals
or mineral specimens, and 1s also known as fossicking.

6. s determine the position of objects by measuring angles and
distances.
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VII. Complete sentences using one word only.

1. Exploration geophysics represents the use of seismic, gravity, magnetic
methods in for oil, gas with the objective of economic exploitation.
2. Structural traps are traps that are formed because of a deformation in the
rock layer that contains the :

3. exploration methods are used to accumulate the geophysi-
cal data that can further be brought into use to prospect economic minerals.

4. A fault trap occurs when the formations on either side of the fault have

been moved into a position that prevents further of petroleum.

5. The knowledge of geologic conditions is in some industrial
fields.

6. A remote sensing is a software application that processes remote
sensing data.

7. survey technique is based on determining the time interval that

elapses between the initiation of a seismic wave at a selected shot point (the
location where an explosion generates seismic waves) and the arrival of re-
flected or refracted impulses at one or more seismic detectors.

8. [Elasticity, electrical conductivity, density, magnetic susceptibility and
remanence and electrical polarizability are of rocks.

9. Two common examples of traps are fault traps and anticlines.
10. A seismic 1s a vibration generated by an earthquake, explosion, or
similar energetic source and propagated within the Earth or along its surface.

VIII. Match the terms (1-10) with the definitions (a—j).

1) Stratigraphic a) 1s the search by petroleum geologists and geo-

traps physicists for hydrocarbon deposits beneath the
Earth’s surface, such as oil.

2) A fault trap b) are formed as a result of lateral and vertical varia-

tions in the thickness, texture, porosity or litholo-
gy of the reservoir rock.

3) Ananticline trap c¢) is a method used by geologists in archaeological
geophysics. Through Magnetic Survey, geolo-
gists can analyze the Earth's magnetic field and
the spatial variation in it.

4)  Structural traps d) are formed as a result of changes in the structure
of the subsurface, due to tectonic, diapiric, gravi-
tational and compactional processes

5) Seismic survey  e€) 1is a structural trap which is closed by an anticline.

6) Oil exploration f) 1is a hydrocarbon trap in which closure is caused
by a geological fault.
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7) Remote sensing g) is the systematic collection of geophysical data
for spatial studies. Detection and analysis of the
geophysical signals forms the core of Geophysi-
cal signal processing.

8) Geophysical h) is any interpretive technique that produces results
survey that are numerically related to earth properties or
behaviour.

9) Magnetic survey 1) is the science of obtaining information about
something such as an object or a process without
direct physical contact; information obtained
through remote sensory techniques.

10) Quantitative in- j) is a method of investigating underground proper-

terpretation ties and rock patterns using induced shock wave
reflections.

GRAMMAR
IX. Put the verbs in the correct form to form the conditionals.

When my sister _ (to come) to town we __ (to go) to the cinema together.
If1 _ (to have) free time now I __ (to watch) my favourite film.

If you (notto smoke) so much you  (to not be) in hospital now.

If my kids __ (to run) in the playground they  (to become) very thirsty.
She  (to be) angry if you  (to lose) this photo.

IfI  (tobe)youl (not to eat) fast food.

His job  (be) so hard if he  (not to have) a secretary.

Ifit  (to cost) too much I  (not to take) it.

9. Ifwe  (to meet) him yesterday we  (to call) you.

10. If you  (not to eat up) the bread we  (to feed) the birds in the garden.

PN B DD =

X. Make up conditional sentences. The situations are given. Mind mixed
conditionals.

1. She could not mend her dress herself because she had no needle. If .

2. He is not a first-class sportsman now because he did not train enough last
year. If .

3. The pupils were active because they wanted to understand this difficult
material. If .

4. The pupils did not understand the homework because they were inatten-
tive. If .

5. The pupils worked hard and did well in their exams. If .

6. She won’t try to enter the foreign languages department because she is
not good at foreign languages. If .
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TRANSLATION
XI. Translate the sentences into Russian.

1. If it were possible to penetrate the atmosphere of Venus, we should be
able to solve the problem if life does or doesn't exist there.

2. There will be no progress except into poverty and deprivation if humanity
continues to destroy the natural environment.

3. The productive capacity of the natural environment is such that, if proper-
ly protected and managed, it can yield an abundant interest, and — in theory at
least — humanity can live very comfortably on that interest.

4. What there will be if humanity continues to destroy the natural environ-
ment?

5. If the forests had remained to absorb the downpour, floods would not
have threatened the valley's residents.

6. If we recycle things, we can save money, energy and natural resources.

7. If we stop using natural resources, we can save money, energy.

8. They thought that if they could find the right formula, they could, for ex-
ample, add a certain amount of mercury to lead and produce gold.

WRITING

XII. Write an abstract (100—120 words) to the following article. (For
more details you may see Writing Reference p. 176).

TREATMENT OF CRUDE OIL

Crude oil is a mixture of comparatively volatile liquid hydrocarbons
(compounds composed mainly of hydrogen and carbon), though it also con-
tains some nitrogen, sulfur, and oxygen. Those elements form a large variety
of complex molecular structures, some of which cannot be readily identified.
Regardless of variations, however, almost all crude oil ranges from 82 to 87
percent carbon by weight and 12 to 15 percent hydrogen by weight.

Crude oils are customarily characterized by the type of hydrocarbon
compound that is most prevalent in them: paraffins, naphthenes, and aromat-
ics. Paraffins are the most common hydrocarbons in crude oil; certain liquid
paraffins are the major constituents of gasoline (petrol) and are therefore
highly valued. Naphthenes are an important part of all liquid refinery prod-
ucts, but they also form some of the heavy asphaltlike residues of refinery
processes. Aromatics generally constitute only a small percentage of most
crudes. The most common aromatic in crude oil is benzene, a popular build-
ing block in the petrochemical industry.

Because crude oil is a mixture of such widely varying constituents and
proportions, its physical properties also vary widely. In appearance, for in-
stance, it ranges from colourless to black. Possibly the most important physi-
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cal property is specific gravity ( 1. e., the ratio of the weight of equal volumes
of a crude oil and pure water at standard conditions).

Crude oil also is categorized as "sweet" or "sour" depending on the level
of sulfur, which occurs either as elemental sulfur or in compounds such as
hydrogen sulfide. Sweet crudes have sulfur contents of 0.5 percent or less by
weight, and sour crudes have sulfur contents of 1 percent or more by weight.
Generally, the heavier the crude oil, the greater its sulfur content. Excess sul-
fur is removed from crude oil during refining, because sulfur oxides released
into the atmosphere during combustion of oil are a major pollutant.

Crude oil occurs underground, at various pressures depending on depth.
It can contain considerable natural gas, kept in solution by the pressure. In
addition, water often flows into an oil well along with liquid crude and gas.
All these fluids are collected by surface equipment for separation. Clean
crude oil is sent to storage at near atmospheric pressure, usually aboveground
in cylindrical steel tanks that may be as large as 30 metres (100 feet) in diam-
eter and 10 metres (33 feet) tall. Often crude oil must be transported from
widely distributed production sites to treatment plants and refineries. Over-
land movement is largely through pipelines. Crude from more isolated wells
is collected in tank trucks and taken to pipeline terminals; there is also some
transport in specially constructed railroad cars. Overseas transport is con-
ducted in specially designed tanker ships. Tanker capacities vary from less
than 100,000 barrels to more than 3,000,000 barrels.

The primary destination of crude oil is a refinery. There any combina-
tion of three basic functions is carried out: (1) separating the many types of
hydrocarbon present in crude oils into fractions of more closely related prop-
erties, (2) chemically converting the separated hydrocarbons into more desir-
able reaction products, and (3) purifying the products of unwanted elements
and compounds. The main process for separating the hydrocarbon compo-
nents of crude oil is fractional distillation. Crude oil fractions separated by
distillation are passed on for subsequent processing into numerous products,
ranging from gasoline and diesel fuel to heating oil to asphalt. Given the pat-
tern of modern demand (which tends to be highest for transportation fuels
such as gasoline), the market value of a crude oil generally rises with increas-
ing yields of light products.

Abridged from: https://www.britannica.com/science/crude-oil
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Appendix 1

VOCABULARY REFERENCE

Unit 1-2 (Self-Study, TEST 1)

applied geology

apply
approach

be closely linked to
be concerned with
be responsible for

branch
cleavage
collaborate
composition
conditions
crust
decrease
deposit
design
determine
develop
development
dissolve
distribution
earthquake
endogenous
engineering

erosion
exogenous
expand
experience
exploitation
extract oil

fill in

folding

forecast
fracture
geological maps
geological tools
geoscience

— MIPUKJIaJ{HAs] T€0JIOTUsI

— MIPUMEHSITh

— MOJIXOJT

— OBITH TECHO CBSA3aHHBIM C

— UMETh JIeJI0 (3aHUMAThCS) C

— OTBeYaTh 3a

— OTpaciib, pa3aell (HayKH)

— CIIAHOCTh, OTCIIOCHUE

— COTPYAHUYATD

— COCTaB

— yCJOBUS

— Kopa

— IOHMKATHCS

— 3aJI€Kb, MECTOPOXKICHUE

— MPOEKTUPOBATH

— OMPENIEIATh, YCTAHABINBATh

— pa3pabaTbIBaTh, pa3BUBaTh

— pa3paboTKa, pa3BUTHE

— PaccTBOPSATHCS

— pacrnpeneseHue

— 3eMJIETPSCCHUE

— DHJIOTCHHbBIN

— TeXHOJIOTHsI, TEXHUKA; HHKEHEPHO-TEXHUYECKas
NEeATEeIIbHOCTh, HHKCHEPHO-TEXHHUCCKHE PAOOTHI

— 3po3ust

— 9K30T'CHHBIN

— pacCIIUPSITHCS

— ONBIT

— DKCIUTyaTalus, pa3padoTka MeCTOPOXKACHUS

— noObIBaTh HEDTH

— 3aII0JTHUTH

— CKJIaJ49aTOCTh

— MPOTHO3UPOBATH

— TpelIUHa pa3jioMa

— Ire0JIOTUYECKHUE KapThl

— I€0JIOTMYECKUE UHCTPYMEHTHI

— HayKH O 3eMJie
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hardness — TBEPIOCTh

hydrothermal rocks — TUAPOTEPMAJIbHBIE TTOPOJIBI
igneous rocks — BYJIKAHUYECHKE TTOPOJIbI
improvement — YJIy4IIEHUs, yCOBEPIIEHCTBOBAHHMSI
inject — Har"HeTaTh, 3aKa4YUBaTh
install — yCTaHaBIIUBaTh

introduce — BBOJIUTH, MPEJICTABIISTH
involve — BKJIIOYATh

layer — cJoi

lithificaion — OKaMEHEHHUe

measure — MEPHTH; Mepa

metamorphic rocks — MeTamopudecKue mopo bl
mineral — MUHEpa

mining engineering — TOpHas TEXHHUKA, TOPHOE JEN0
occur — CJIy4aThCsl, CYIIECTOBATh
opportunity — BO3MOHOCTbD

paleontology — MaJICOHTOJIOTUS
permeability — MPOHHULIAEMOCTh

porosity — TIOPUCTOCTh

porous rock — MOpHCTas MOpoaa

process — 00pabaThIBaTh

produce — n1oOBIBaThH

production — no0OpIua

properties — CBOIICTBa

provide — TIPEJIOCTABIISATh

raw (products) — CBIpbE

require — TpeOoBaTh

resistance — COMPOTHUBJICHUE
responsibility — 00s13aHHOCTh

sedimentary rocks — 0CaJI0YHbIE TOPOBI

select — oTOUpaTh

selection — oTOOp

site — Y4acTOK, MECTO BBINIOJIHEHUS padoT, “mosue”
steam —Tap

substance — BEIIECTBO, MaTEepus

surface — IOBEPXHOCTh

take samples — Opatbh 00pa3Ibl

technique — TeXHUKa (METOJIMKA), METO; 000pYy10BaHUE
tansparency — MPO3PavYHOCTh

viscosity — BSA3KOCTh

volcanic activity — BYJIKAHMYECKasi aKTUBHOCTh
weathering — BBIBETPUBAHUE
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VOCABULARY REFERENCE
Unit 34 (Self-Study, TEST 2)

abundance — pacnpoCcTpaHEHHOCTh

access — IOCTYT

accumulate (v) — HaKaruIMBaTh; HAKOILISATh

adjacent (to) — CMEKHBIU, TIPUJICTAIOIINN

aerial — BO3JIYIIHBIN, HA3EMHBIH

affect — BO3JICCTBOBATH (HA UTO-JI.); BIIUSITH;

alter (v) — U3MEHUTH

apex — BepIIMHA

barren — HEMPOAYKTUBHBIN;yCTOU (0 nopooe)

cap rock — TIOKPBIBAOIIIAS TIOPO/1a, TTOKPHIIITKA 3aJICKA

capital investment — KanuTaIOBIOXKEHUS

certain — OIPEJEIICHHBIN; HEKOTOPBIN;

certainly — KOHEYHO

chute — CKaT, CIIyCK; yriecnycKHas BbIpaboTKa; kEm00

compaction — YIUIOTHEHUE

to compare — (with) cpaBHUBATH, TPOBOAUTH TIApAIICIIb

to contribute — cnocoOCTBOBATh, COICHCTBOBATS; JIeIaTh BKJIA (8
Hayky); make a (one’s) ~ to smth. cienaTh BKJ1aJ1 BO 4TO-JI.

cook (V) — TIOJIBEpraThCsl TETUIOBOK 00paboTKe

cost — CTOUTB; II€HA; CTOUMOCThH

country rock — KOpeHHasl (OCHOBHasi) mopoja

crop —out) oOHaxaTh(cs), BBIXOJUTH Ha TOBEPXHOCTH (O
nacTe, mopojie)

cross-section — MOMEPEeYHOe CeYCHHE, TOTIEPEUHbIN pazpes, Ipopuib

crude oil — cbIpast He(Th

decay — CTHUBILUN

decompose — — pasnaratbcs — pas3ioKeHHe

decomposition

depression — BIIaaWHA

distinctive — OTJIMYUTENIbHbIE CBONCTBA

properties

to develop — pazpabaThiBaTh (MecmoposcoeHue); pa3BuBaTh (000bI-

yy); MPOU3BOUTH TOATOTOBUTEILHBIE Pa0OTHI;

development — MOJITOTOBUTENIbHBIEC paOOThI; pa3BUTHE JOOBIYM; PA3BUTHE

development — TeXHUYECKast/ TEXHOJIOTHYeCKas pa3paboTka

work

dredging — BBIEMKA I'PYHTa; IparupoBaHue
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drill
drilling

drive

drift

to ensure
evidence
exert (V)
expansion
to expect
to explore

exploratory
exploration

face
feedstock
fine-grained
floor

fold

fracture
galena

to govern

hydrocarbons
inclination
incline

inclined

to indicate
interweave (V)
kerogen

lead

lens

level

— OypuTh, CBEpIUTh; OypeHHe, CBEpJICHUE; OypUIbHBIN
MOJIOTOK

— Oypenue, cBepienue; core-drilling xononkoBoe (kep-
HOBOE) OypeHue

— IPOXOJIUTh (TOPU3OHTAIILHYIO BBIPAOOTKY); MPHUBO-
JIUTh B JIBUKEHUE; YNPABIATh (MAIIMHON); TOPU30H-
TajbHas BEIpaOOTKa; MPUBOJ; Tiepeaadya

— IITPEK, TOPU30HTAIbHAs BEIPAOOTKA

— obecrnieunBaTh, rapaHTUPOBATD

— CHOBaHME; MPU3HAK(1); CBUIETEIIHCTBA

— OKa3bIBaTh JABJICHUE

— pacnpocTpaHeHue (Ha OOJIbIIYIO TUIOIAIh)

— O%KHJIaTh; PACCUUTHIBATH; IyMaTh; MpeajiaraTh

— pa3BeAbIBaTh MECTOPOKJICHUE MOJIE3HOI0 UCKOIMAEeMO-
O C MOIMyTHOM J0ObIYEH

— pa3BEeJOYHBIN

— JeTalbHas Pa3BeIKa; pa3BeI0YHbIC TOPHBIE pa0OTHI O
MECTOPOXKACHUIO

— 3a001i; 1aBa

— WCXOJIHBIN CBIPOE

— MEJIKO3EPHUCTBIN

— MIOYBa TOPHOM BBHIPAOOTKH, MOYBA IJ1acTa (KUIIbI);

— CKJIa/IKa

— pasyioM, TpellrHa

— TaJIeHUT, CBUHIIOBBIN OJecK

— IPaBUTh, YNPABIATh, PYKOBOAUTH; OMpPENEsATh, 00y-
CJIOBJIMBATh

— YIJIEBOJIOPO/IbI

— YKJIOH, CKaT, HaKJIOH (nJ1acmog);, HAKJIOHEHUE;

— YKJIOH, OpeMcOepr, CKaT; HAKJIOHHBIM CTBOJI; gravity ~
Opemcoepr

— HaknoHHbll; flatly ~ crmabo HakimoHHBbIM; gently ~
HAKJIOHHOTO TaJieHus; median ~ yMEpEeHHO HaKJIOH-
HbIH (0 nracmax); steeply ~ KpyTonaaaronui

— YKa3bIBaTh, TOKA3bIBATh; CIY>KUTh MPU3HAKOM; O3HAYATh

— MIepeMeIIUBaTh, BKPAIUISTh

— KEpOreH

— CBUHEL]

— ye4yeBHUIle00pa3Has 3aJ1eKb, JINH3A

— 3Ta)K, TOPU30HT, TOPU3OHTAJIbHASI TOPHAsT BBIPAOOTKA;
LITOJIbHS; YPOBEHb (UHCMpYMeHn); HUBEINp; BaTep-
1ac; TOPU30HTaIbHAs TOBEPXHOCTh
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limestone

to look for
malleable metal
metallic mineral
mineral-bearing
mixture

mode

of occurrence
mudstone
nitrogen
non-metallic
mineral

to open up

opening

ore extraction
oxygen
panning
permeable
(impermeable)
permeability
pocket

porous
porosity
preserve (V)
processing
processing
industry
production work
property

to prove

proved
proving

quarry
to recover

recover oil
to remove
removal

— U3BECTHSAK
— HUCKATh
— KOBKWU METAJLT

— TIOJIE3HbIE PY/IHBIE UCKOTIaeMbIE
— coJiepr KAl MUHEpal

— CMCChb

— YCJIOBUA 3aJICTaHUSA

— aprUJUIUT
— a3oT

— IIOJIC3HBIC HCPYAHBIC HCKOIIACMBIC

— BCKpBIBaTh (MECTOPOKJICHHE); Hape3aTh (HOBYIO JIaBy,

3a0011)

—TopHas BBIPa0OTKA; MOATOTOBHUTENbHAS BbIPAOOTKA;

BCKPBITUC MCCTOPOKIACHUA

— n00bI4a py bl
— KHACITIOPOJ

— IPOMBIBKA (30JIOTOHOCHOTO IE€CKa B JIOTKE)

— MPOHULIAEMBII

— IIPOHUIACMOCTDb

— KapMaH
— MIOPUCTBIN
— MOPUCTOCTD
— COXpaHSTh
— 00paboTka

— 00pabaTbIBaOIas MPOMBIIIJIEHHOCTD

- BBIpa6OTKa; IMPOU3BOAUTCIIBHOCTDb

— CBOUCTBO

— pa3BeIbIBaTh (XapakTep MECTOPOXKJICHUS WJIM 3aJiera-
HUS); I0Ka3bIBaTh; UCIIBITHIBATh, TPOOOBATH

— pa3BeAaHHbIN, TOCTOBEPHBIN
— onpoOoBaHKe, IPeIBAPUTEIIbHAS PA3BEIKA
— IIOZ0IIBA Kapbepa; M0, HACTUII

— U3BJIEKaTh (yenuxu), BHIOUPATh, OUUILATH;, JOOBIBATH

(yeonb u m. n.); BOCCTaHABIUBATH
— noObIBaTh HEPTH

— yJaJsTh; yOUpaTh; yCTPAHSTh; epeMeIiaTh

— BCKpBIIIA; BbIEMKa;yoopka (nopoosi);
(kpenu); nepeMellieHue
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reservoir rock — TIOPO/JIa — KOJUICKTOP

refining — OUYHUCTKA, Teperonka (HedTu)

residue — OCTaTOK

rib — peOpo; BBICTYIT, Y3KHHA IIEJHK, MPEIOXPAHUTEIbHBIN
LEUK; TPyAb 32005

roof — KpBIILIA; KPOBJISL BBIPAOOTKH; KPOBJIA IUiacTa (uiu xu-
JIbI); TIEPEKPBITHE; ~ SUPPOIt KPETJICHUE KPOBIIH

sandstone — MIeCYaHUK

seam — ~ MajicHue (nracma); HAKJIOH (niacma)

to search — uccnenoBath; (for) uckate (MECTOPOXKICHUE); MOUCK;
syn prospecting

separation — pazzelieHue, pa3jaoKeHUe Ha YacTH

shaft — IIaXTHBIA CTBOJI; auxiliary ~ BCrioMoraTebHbIN CTBO;
hoisting ~ mNOaBEMHBIM CTBOJI; TJIABHBINH IIaXTHBIN
CTBOJI

shale — claHen

sign — 3HaK, CUMBOJT; IPU3HAK, IPUMETA

sink (V) — IIOTPYXKaThCs

source rock — MaTEpHUHCKAs MOPoa

split up (v) — pa3nensTh

to store — XpaHUTh, HAKAIUIUBATH (O 3aracax)

sulfur —cepa

tabular — IJIACTOBBIN (0 MecmopodicoeHuu), TAacTO0Opa3HBIi;
TJIOCKU; TMH3000pa3HbII

tarry — CMOJIMCTBIN

trap — JIOBYIIIKa

unconformity — HECOTJIaCHOE HaIlJIACTOBaHUE

viscous — TYCTOM, BSI3KUI

volatile — JIETY4Hi, OBICTPO UCTIAPSIFOIITNIICS

waste — IIyCcTas mopoaa; OTX0oAbl

well — OypoBasi CKBa)XWHA; KOJOJIEIl, WCTOYHUK, BOJOEM;
3ymMQp

to work — paboTaTh; BBIHUMATh, U3BIEKaTh (YTOJb, pyy); BbIpa-
0aThIBaTh

working — pa3paloTKa, TopHasi BbIpabOTKa

workable — HOJXOAIIMN A1 paboThl, MPUTOIHBIN AJis pa3padboT-

KM, pabouuii (0 racte); peHTadeIbHbIN
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Appendix 2

GRAMMAR REFERENCE
Units 1-2

IMACCHUBHBIH 3AJ10T

B anrnuiickom si3pike CyIIECTBYIOT JBE (hOPMBI 3ajI0Ta:

AKTUBHBIH 3ago0r: [ wrote the article last Monday. — $1 nanucan cra-
THIO B MPOILIBINA [TOHEETbHUK.

IMaccuBHblii 3an0r: The article was written last Monday. — Ctatbs OblI-
J1a HaIlMCaHa B MPOLLIbIIA NOHEAECIbHUK.

[TaccuBHBIN 3aj0T (MM CTPAAATEIbHBIN 3aJI0T) MIMPOKO YIOTPEOIseTCs
B COBPEMEHHOM aHTJIUMCKOM S3bIKE, KAK B YCTHOM, TaK U MHUCbMEHHOW PEYM.
OOBIYHO MACCUBHBIE KOHCTPYKIMU UCIIOJIb3YIOTCS, €CIIM HET HE0OX0IUMOCTH
Ha3bIBaTh UCHOJHUTEIS AEUCTBUSL, KOTOPBIN MMOJIpa3yMEBAETCA U3 KOHTEKCTA,
WIM e, €CIIM HE UMEET 3HAYEHUs, KTO BBINOJIHAET JACHCTBUE, a Ba)KEH JIUIIb
pe3yJIbTaT 3TOTO JIEUCTBUSL.

[TaccuBHBIN 3aJI0T B aHTJIMMCKOM SI3bIKE YIOTPEOISETCS, KaK IpaBuilo, ¢
NEePEXOAHBIMHU IJ1arojamu, TO €CTh C TJIarojiaMu, KOTOpble UMEIOT Mocie ceds
JOTIOJIHEHHE.

dopma maccUBHOTO 3ajora oOpasyercsi ¢ MOMOIINbIO rjarojia to be B
HY>)XHOU ¢opme (B 3aBUCUMOCTA OT BpeMEHH) U (HOPMBbI MPHUYACTUS TPO-
HIEAIIET0 BPEMEHU CMBICIIOBOTO TJIaroia:

to be + Past participle

Ecnu rimaron npaBuiibHBIN, TO €ro (hopma oOpa3yercst myTeM MpUcoeInHe-
HUSI OKOHYAHUS -ed K OCHOBE TJIaroia: open — opened. @opmMy HEpPaBUIIbHBIX
JIar0JIOB MOKHO HAWTH B TaOJIMIIE HETIPABIIILHBIX TJIar0JIOB B 3 KOJIOHKE.

B naccuBHOM 3anore HacuuthiBaeTcs 10 BpeMmeHHBIX QopMm. Bpemena
Future Continuous, Future Continuous in the Past u Bce dopmbl Perfect
Continuous B TaCCUBHOM 3aJI0T€ HE yIOTPEOISIOTCS.

OTpunarejbHbie 1 BONPOCUTEIbHBIE GOPMBI IJIaroJia
B MACCMBHOM 3aJ10Te

OtpuiarenbHas (popma riaroja B HaCCUBHOM 3ajore odpa3yercs C Io-
MOIIBIO0 YaCTHUIIBI 10f, KOTOpas CIEAYET 3a BCTIOMOTaTEIbHBIM IJ1arojiom (ec-
JIV BCTIOMOTATENNBHBIX TJIar0JIOB HECKOJIBKO, TO 710t CTABUTCS TIOCIIE TIEPBOTO):

The article was not written last Monday. — CtaThs He Oblla HamKcaHa B
TPOILIBIA MOHEICTHHUK.

I am not often invited to the cinema. — MeHs HE 4acCTO MPUTJIANIAIOT B
KHHO.
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Ji1st 06pa3oBaHus BONPOCUTEIBHOTO MPEIOKEHUSI B TACCUBHOM 3aJ10T€
MIEPBBIF BCIOMOTATEIbHBIN TJIAT0JI CTABUTCS TEPE]] TIOITICKAIIIIM

Have the rules of the game been explained to you? — Bam o0bsicHWIH
MpaBUJia Urpbi?
Are you often invited to the cinema? — TebGsa 4acTo mpUTriamamT B

KHUHO?
Present Past Future
am (is, are) + Part II was (were) + Part 11 shall (will) be + Part II
__ |The letters are written The letters were written The letters will be writ-
i every day. yesterday. ten tomorrow.
= £ |OT1p. d. Orp. ¢. Omp. .
E + The letters are not written |The letters were not written |The letters will not be
@ S |every day. yesterdav Written tomorrow.
< (Bomp. ¢. Bomnp. ¢. Bonp. ¢.
Are the letters written ...? |Were the letters written yes-|Will the letters be writ-
Yes, they are. No, they are|terdav? Yes, they were. No, |ten tomorrow? Yes, they
not they were not will. No, they won't
am (is, are) being + Part II|was, (were) being + Part 11
= |The letter is being written |The letter was being written
2 E now. from 5 to 6.
S + |Otp. . Ortp. ¢.
;E & |The letter is not being The letter was not being -
S 3 |written now. written from 5 to 6.
O o
< Bonp. ¢. Bonp. ¢.
 |Is the letter being written |Was the letter being written

now?

from 5 to 67

Perfect
(to have been + Part II (ed, 3 ¢.)

have (has) been + Part II

had been + Part 11

shall (will) have been +
Part II

The letters have been
written today.

OTp. ¢.

The letters have not been
written today.

Bomnp. ¢.

Have the letters been
written today?

The letters had been written
by 3 o'clock yesterday.
OTp. ¢.

The letters had not been
written.

Bonp. ¢.

Had the letters been writ-
ten?

The letters will have
been written by 3 o'clock
tomorrow.

OTp. ¢.

The letters will not have
been written by tomor-
row.

Bonp. ¢.

Will the letters have

been written by Sunday?
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Ynorpeodaenue npeasioros by, with B nacCUBHOM 3aJ10Te

[Ipenyoru by u with ynoTpeOIsroTcs Ipu HEOOXOIUMOCTH YIIOMUHAHUS
JUIA WU TIPEMETa, OCYIIECTBISIONIET0 ACHCTBUE, a TaAKXKE MPEeAMETa, SB-
JISFOIIETOCS] MHCTPYMEHTOM JIEUCTBHUS WM MaTepUalioOM, C MOMOIIBIO KOTO-
pOTO NEHUCTBUE IPOU3BOIUTCS

[Ipensior by ucmonb3yercs, YTOOBI CKa3aTh, YTO WM KTO BBITOTHIII
NEUCTBHE:

The cake was cooked by my Granny. — Ilupor ucnedéH moeit 6a0yIKoi.

[Ipensor with ynmotpebinsercs Ajis TOTO, YTOOBI paccka3aTh KaKOW WH-
CTPYMEHT WJIM MaTepuaj ObL1 HCTIOIb30BaH.

The bread was cut with a knife. — X1e0 nmope3ajii HOKOM.

B nmaccuBHOM 3aj10T€ MOXKHO W HE YIIOTPEOJIATh Ipeasioru by u with, Tak
KaK yIOMUHaHUE JEeHCTBYIOIIErO JIMIA U TeM Oojiee MaTrepuaia Wik UHCTPY-
MEHTa HeoOs3aTEeNbHO.

OpaHako B BONPOCHUTENIbHBIX KOHCTPYKIUAX B TTACCUBHOM 3aJI0Te, HaYu-
Haromuxcsi ¢ who (kem?) u uHorma ¢ what (4em?) Bcerja MPUCYTCTBYET
npensor by.

Who was the Mona Lisa painted by? — Kem Oblna Hanucana MoHa
JInza?

What was the flood caused by? — Hem ObLIO BbI3BAHO HaBOJIHCHHUE.

IHaccuBHBbIi 32J10T. /[BOMHBbIE KOHCTPYKIHMHU

HekoTopsle mepexoaHbie TIIarojibl B aHTJIMHCKOM SI3bIKE MOTYT HUMETh
JIBa TIOMOJTHEHUS (MIPSIMOE U KOCBEHHOE):

to give a book — gaTh (4T0?) KHUTY (TIPSIMOE JOTIOJIHEHHE);

to give smbd — 1aTh (koMy?) KOMy-T1MO0(KOCBEHHOE JOTIOJIHCHHE).

K Ttakum rimarosaM oTHOCATCS:

to give(maBarp), to ask (cmpammBatb), offer (mpenmnarars), to teach
(oOyuartn), to tell (pacckaswiBaTh), to lend (omamxuBaTh), to promise (oOe-
marth), to sell (mpoxasats), to throw (6pocats), to show (mokaspiBath), to pay
(rmatuts), to send (oTmpaBmsaTh), to allow (103BOMATE), to answer (0TBeUaTh),
to forgive (mpomiats), to invite (mpuriamars), to advise (COBeTOBaTH).

Takue rmarosbl 00pa3yrOT NBOWHBIE KOHCTPYKIMM W B aKTHBHOM, U B
MACCUBHOM 3aJI0Te:

AKTHUBHBIH 3aJ0r: He gave me the book. / He gave the book to me. —
OH [1a]1 MHE KHUTY.

IMaccuBHblii 3a00r: [ was given the book (by him). / The book was giv-
en to me (by him). — MHe nanu KHUTY.

Takwue riaroisibl kak to explain smth to smbd (0OBSICHATH YTO-TO KOMY-
TO), to point out (yka3pIiBaTh), to announce (0OBSBIATE), to dictate (AMKTO-
BaTh), to describe (omuceiBaTh), to mention (ynmomuHath), to repeat (IoBTO-
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pATh), to suggest (mpeaiarath), to propose (mpeiararb) 00pa3yrT TOJIBKO
OJIHY KOHCTPYKIIHIO B TACCHBHOM 3aJIOTE:

A new plan was suggested to us. — Ham nipesioxuiii HOBbIH TUTaH (TIJ1aH
OBLIT PEJTI0KEH).

The rule was explained to him. — EMy 0ObSICHUIN NpaBuio (IpaBUiio
OBLIO 0OBSCHEHO).

I'naroJmsl ¢ MNpeajoroM B maCCHBHOM 3aJ10T¢

Od4eHb MHOTO TJIAr0JIOB B aHTJIMICKOM SI3bIKE YITOTPEOISIOTCS C TOTOJI-
HEHUEM, UMEIOIIUM Mpeasior. B 3ToM ciydae B MacCHBHOM 3aj0re MPeior
CTaBHUTCS cpa3y MMOCIE Tiaroja:

The doctor was sent for. — 3a JOKTOPOM IOCTIAJH.

The lecturer was listened to with great attention. — JIekTopa ciymany ¢
OOJIBIIMM BHUMAHUEM.

The weather is often spoken about. — O Tiorojie 4acTo TOBOPSIT.

Why is he always laughed at? — IloueMy HaJ HUM BCETZIa CMEIOTCS?

CpaBHure:

The doctor was sent. — JlokTopa mocnanu.

The doctor was sent for. — 3a JOKTOPOM MOCTAJH.

I'saroJibl, He ynorpe0Jsironuecs B NaCCHBHOM 3aJ10re

I'maronsl, kKoTOpble 0003HAYAIOT HE JCHCTBHE WU MPOLIECC, & COCTOS-
HUE JINIA WK TPEeAMETa, He YIOTPEOISIOTCS B TACCHBHOM 3aJI0TE:

to have (umeth), to resemble (OBITH MOX0XKHUM), t0 become (CTaHOBHUTh-
cs1), to fit (cooTBeTcTBOBaTH), to suit (moaxoauth), to lack (HemocraBaTh) U
TpyTHe.

JlanHble HIKE MPEJIOKEHUS yHOTPeOJIeHbl B aKTUBHOM 3ajiore, yIo-
TPeOUTH MACCUBHBIN 3aJI0T B 3TOM CIIy4ae HEBO3MOMKHO.

I resemble my mum. — 5] moxo»a Ha CBOIO MaMy.

He has become a doctor. — OH cTa) TOKTOPOM.
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GRAMMAR REFERENCE
Units 34
CONDITIONALS

VYClOBHBIE NPEMIOKEHUS WIM NPUAATOYHBIE NPEMJIOKECHHUS YCIOBUS
(Conditionals) — 3TO CII0)KHONOJUMHEHHBIE MPENJIOKEHUS, COCTOSALINE U3
riaBHoro npeanoxenus: (Main clause) u npunarounoro ycnosus (if-clause),
KOTOPOE€ YacTO BBOJUTCS COIO30M if. Y CIIOBHBIE MTPEAJIOKEHUS B AHTJIMICKOM
A3BIKE MCHOJIB3YIOTCS JJII ONMCAHUS OCYIIECTBUMBIX WJIM HEOCYIIECTBUMBIX
CUTYalMi U ObIBAIOT YETHIPEX THUIIOB.

Zero Conditionals (general truth) — yciioBHbIE PeI0KEHUS TaHHOTO
tuna Becerna aBisitoress 100 % UCTUHOM, OHM YacTO OMUCHIBAIOT 3aKOHBI IPH-
POJibl, 00IIIEU3BECTHBIC UCTUHBI/(DAKTHI.

[f-clause Main clause BeposTHOCTb coBepleHUs IeUCTBUS
Present Indefinite Present Indefinite 100 %
. Ecnu Temnepatypa paBHa HyII0, BOJIa
If temperature is zero, water freezes patypap y A
3aMep3aer
If you heat water, it boils Eciu BbI HarpeeTe BOAY, OHA 3aKUITUT

B mpennokeHusx 3TOro TUIa BO3MOXKHA CMBICIIOBAsl 3aMeHa Cor3a if
(ecnn) Ha when (kora):

When you have a weak signal, your phone works harder, giving off
more radiation. — Korna curtan cia0Obiif, Bai TenedoH paboTaeT HHTEHCHB-
Hee, ¢ OOJIBIIUM U3ITYyYEHUEM.

First Conditionals (real possibility) — ycnoBubsie npeayioxenus 1 tu-
ma BBIPAKAIOT peaibHbIC, BO3MOXKHBIE CUTyallUd B HACTOSAIIEM WA Oymay-
meM. BeposTHOCTB, 4TO IEMCTBUE ITPOU30UAET, OUEHDb BEIUKA.

If-clause Main clause BeposiTHOCTD COBEpIIEHNUS ICHCTBHSA

Future Simple +

__ 0
+infinitive without to 50-75 %

Present Simple

I'will not go to the |Ecau moiiieT 10X/b, 1 HE MOWAY B MapK. (I HE

If it rains, . o
park. 3HAK0, TIOUJIET JIOXK]Ib MK HE TIOM/IET)

Ecnu s yBixky Mepu, s ckaxy eil. (s Mory ee

If I see Mary, I will tell her.
YBHJIETh, @ MOTY ¥ HE YBHIETh)

Second Conditionals (imagine situations) — ycioBHbIE TIPEIOKEHUS
II Tnma BeIpa)karOT NEUCTBUSA, COBEPIIEHUE KOTOPBIX B ONPEACICHHBIX CUTY-
alMsIX B HACTOSALIEM U OyIyILIEM OKa3blBAe€TCs HEpeaJbHbIM. BeposTHOCTD,
YTO EUCTBUE NMPOU30MIET, PaBHA HYJIIO.
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If-clause Main clause BeposTHOCTh coBepIIeHHs JEHCTBUS
. would + infinitive
Past Simple . 0%
without to
Ecnu 661 y MeHst OBLIIO MHOTO JICHET
I would travel round the Y ACHET,
If I had a lot of money, world 51 Obl Iy TEIECTBOBAII 1O BCEMY CBE-
' Ty. (HO Y MEHSI HET TaKUX JICHET)
: Ecm Ob1 51 ObIT HA TBOEM MeECTE, 5
I would drive more
If I were you, ; . OBl BeJT MaIlMHy aKKypaTHee BO Bpe-
carefully in the rain.
Ml TOKJIS. (HO s HE Ha TBOEM MeCTe)

[Tocne coro3a if ecnu, popma riarosa to be — were MOXET HCIIOJH30-
BaThCSl BMECTO (DOPMBI Was sl BCEX JIHII.
If I was/were you, I would try harder. — Eciu Obl 51 66T TOOOM, 51 OBI

CTapajicsi ycepIHee.

Third Conditionals (lost chances) — ycnoBnbie npennoxenus 11 Tuma
BBIpaXKal0T BOOOpa)kaeMble CUTYyalluU, OTHOCSIIMECS K MporuioMy. BeposT-
HOCTb, YTO JICUCTBUE IPOU3OMIET, pABHA HYJIIO.

If-clause Main clause BeposiTHOCTh coBepIieHNs ISHCTBHS
would (could, should,
Past Perfect might) have + 0%
+ past participle

Ecnu Obl s moexain B Eruner, s Obl
I could have learned ’

If I had gone to Egypt, Arabic MOT BBIyYHTb apaOCKUil sA3bIK. (HO 5
' HE TI0eXaJI, ¥ TI03TOMY 51 HE BBIYUHII)

Eciu 6v1 morona Obia xoporreii 2

If the weather had I would have gone to the | mHs Ha3aj, 5 Obl MOIIEN HA TISK. (HO
been nice 2 days ago, beach. noro/a OblIa 110Xas, U 5 He MOIIe
Ha TUISK)

Mixed Conditionals — ycioBHbIE NPEIJIOKEHHUSI CMEIIAHHOIO TUIIA B
aHIJIMICKOM s3bIKE OBIBAIOT ABYX THUIIOB, 4Yallleé BCEro s 0Opa3oBaHUs
CMEILIAHHBIX YCIOBHBIX NPEMIOKEHUN HCIIOJIB3YIOTCS YCIOBHBIE IPEIJIONKE-

Hus 11 u 111 Tuna.
1. Cmemienue II u III THnA ycJIOBHBIX NpeaJiokeHuii. B atom ciy-

qae MpUIATOYHOE MPEIOKEHUE OTHOCUTCS K HACTOSIIEMY BPEMEHH, a TJIaB-
HOE MPEJI0KEHNE OTHOCUTCS K TTPOIIOMY U OMHCHIBAET CUTYAIMI0, KOTOpast
y>Ke MPOMU30IILIA.

If I were (1) smarter, I would have graduated (111) from Stanford. — Ec-
71 ObI 51 OB cooOpasuTenbHee, s 06l 3akoHuna CTa3H(OD/I.

2. Cwmewrenue III u Il TMIa ycJOBHBIX nmpeajiokeHuid. B atom ciy-
yae MPUAATOYHOE MPEITIOKEHHE OTHOCUTCS K MPONLIOMY BPEMEHH, a TJIaB-
HOE MPEJIOKEHNE K HACTOSIIEMY.
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If my father hadn’t lost (111) his keys, we wouldn’t have to (1) wait until
he finds them. — Eciiu Obl MOIi OTEI] HE TOTEPSIT KIFOUM, HAM HE MPHUIILIOCh
OBl ’K1aTh, IIOKA OH HAHJIET UX.

Co103b1 B YCJIOBHBIX NPeIJI0OKEHUSIX

B yClOBHBIX MpemIoKeHUsX dale BCEro MCIOJIB3YeTCs COI3 if eCIIH.
Ho Taxxe BcTpeuaroTcs:

in case (that) — B cnydae, eciu

provided/ providing (that) — ipu yCIIOBUH, €CJIU/ TIPU YCIOBUU, YTO

unless/ if not — ecnu He

suppose/ supposing (that) — ecnu Obl, B clIydae.

In case (that), provided/ providing (that) BcTpedaroTCs B OCHOBHOM B
NPEUIOKEHUSIX C PeaTbHBIM yCIIOBUEM:

In case I don'’t find her at home, I’ll leave her a note. — B ciiyuae, eciu
s HE 3aCTaHy ee JIoMa, s OCTABIIIO €1 3aInCKY.

We’ll finish the work on time provided you send all the necessary
materials. — Mbl 3aKOHYUM pabOTy BOBpEMsl, TP yCIIOBUU, YTO BbI MPHUIILIE-
T€ BCE HEOOXOAMMbIE MaTEPUAIIBI.

Unless nMeeT OTpUIIATEIHHOE 3HAYEHUE W WCIIOJIB3YETCS B TPEIIIONKE-
HUSX C pEabHBIM YCIIOBUEM:

I'll come in time unless I am detained at work. — 51 npuny BoBpems, ec-
JI1 MEHsI He 3aJiepKaT Ha padore.

Suppose/ supposing (that) 6oyee xapakTepeH sl MPEJIOKEHUN ¢ Hepe-
QTBHBIM yCJIOBHEM:

Suppose she wrote to you, what would you answer? — Ilpennonoxum,
OHa BaM HAITHIIET, YTO ObI BBl OTBETHIIH?

HNuBepcus B yCJIOBHBIX MPeII0KEHUSAX

B ynoBubix npemioxkenusx I u Il Tunma moxxet ObITH omyIeH cors. B
ATUX CIy4yasx B MPUIATOYHBIX MPEIOKEHUSX HAOIIOJAeTCs MHBEPCHS, T. €.
oOpaTHBI MOPsAIOK ciioB. DopMbI raarojioB to be, to have, should, could
CTaHOBSITCS TIEPE]T MOAJICIKAIITIM.

Had I time, I should make this experiment. — bbo Obl y MEHs BpeMs, s Obl
IIPOBEII DKCIIEPUMEHT.
Were [ free, I should ski. — bein 651 51 cBOOOIEH, 51 OBI TTOKATAJICS HA JIBDKAX.

Oco0eHHOCTH AHTJIMHCKOH MYHKTYalluu

Ecnu npupatounoe npeioxkenue (yCiaoBHUsI) CTOUT MEPE] IIaBHBIM, TO
MEXJy HAUMM CTaBUTCS 3amsTas, €ClU K€ TJIaBHOE MPEIIoKEHUEe Mpeiie-
CTBYET NMPUJATOUHOMY MPEJI0KEHHUIO, TO 3aMATYIO0 CTABUTh HE HYXKHO.
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WRITING REFERENCE
Writing Abstract
Appendix 3

Annoramus (Abstract)

PGKOMCHI[&HI/II/I I1I0 HAITMCAaHHWIO aHHOTAaIllkuH1 AHTJIMKUCKOTO TEKCTa

Pexomennyembiii oo6bem anHotanuu — 100—120 cioB. AHHOTanMs K
TEKCTY BKJIIOUAET TOJIBKO CaMbl€ OCHOBHBIC TTOJIOKEHHSI U BBIBOJIBI, KOTOPHIE
JAIOTCS B CKaToW (hopMe. AHHOTAIIUS BBIMOJHSCT CIeAYOIHe QYHKIUN: —
MO3BOJIET OMPEACIUTH OCHOBHOE COJIEpKaHUE TEKCTa (WM CTAaTbH), €ro pe-
JIEBAHTHOCTh U PEIIUTh, CIAEAYEeT JU 00pamarbcsi K MOJHOMY TEKCTY; —
npeaocTaBiIsieT MHPOPMAIIUIO O TEKCTe (CTaThe) M yCTpaHsSeT HeoOXOu-
MOCTb YTEHHS €T0 TOJIHOTO TeKCTa B Cydae, €ClIM OH IPEACTAaBISACT IS YH-
TaTeliss BTOPOCTCIICHHBIM MHTepec; B aHHOTAaMKM HE JOJDKHBI MTOBTOPSATHCS
NPEIOKEHHS 13 TeKcTa (Heab3s OpaTh MPEIIOKEHUS M3 TEKCTa M MEePEHO-
CUTh UX B aHHOTAIIMIO), @ TAK)KE €¢ Ha3BaHUE.

B anHOTanmmm MOJDKHBI M3JIaraThCsl CyNIECTBEHHBIC (haKThI, IPUBEIACH-
HBIC B TEKCTE, M HE JOJDKCH COJIEPKATHCSI MaTepUall, KOTOPBIM OTCYTCTBYET B
caMOM TeKcTe. B Tekcre aHHOTammu CiemayeT W30eraTh CIMIIKOM THHHBIX
MPEIOKEHNN, A TAKXKE CJIOXKHBIX T'PAMMATUYECKUX KOHCTPYKUUU. TekcT
JTIOJKEH OBITh JIJAKOHUYEH U YETOK.

AmnnHoTanus (abstract) COCTOUT u3:

1. BBomHnas yacTh — rjiaBHas ujes Tekcta U ocHoBHas mHpopmanus (Kto?
Uro? I'ne? Korna?).
2. OcHOBHas 4acTh — MePEUEHb 3aTPOHYTHIX B TEKCTE MPOOJIEM.
3. 3akmounTenbHas 4acTh, B KOTOPOM MUIIYITUI BHICKAa3bIBACT CBOC MHECHHE.
[Ipy HamMcaHWW aHHOTAIMHU CJAEAYET HMCIOJBb30BaTh KIMIIHPOBAHHBIC
BBOJIHBIE CJIOBA.
BBognas gacts:
The text deals with ...
As the title implies the text describes ...
The text is concerned with. ..
OcHOBHAas 4acThb:
It 1s known that ...
It should be noted about/that ...
It is spoken in detail about...
It is reported that ...
The text gives valuable information on/about...
Much attention is given to...
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It is shown that...
The main idea of the text is...
It gives a detailed analysis of...
It draws our attention to...
It is stressed that...
3akiIoueHue
OneHka:
The following conclusions are drawn...
The text gives valuable information about...
Pexomennanusi:
The main idea of the text is ...
The text is of great help to ...
The text 1s of interest to ...

MoxHO cjie10BaTh CJeAyIOlIeld KPaTKOM cxeme:
The text tells about

The author points out
He believes .
In the second part of the text he continues

The author also gives the information about
In conclusion

AN o e
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