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f3bIKOBast KOMMyHUKaIMs B TpodeccuoHaIbHOU cdhepe Ha
WHOCTPAHHOM sI3bIKe

TPEBOBAHUA K 3AYHETY AJis MATUCTPAHTOB MO
AVNCUMIJIVNHE

«53bIKOBAS1 KOMMYHUKALIUA B
NPO®ECCUOHANIbHOW COEPE HA UHOCTPAHHOM
A3bIKE>

B pamMkax camocTosTenbHOM paboTbl MarMcTpaHTaM Heobxoam-
MO MOArOTOBUTb K 3a4eTy:

1. YTeHne u nepeBOAAYTEHTMYHBLIX TekCcToB (3 TekcTra) no
HanpaBneHnio noaroToBku. O6wmit obbem —15000 neyvat-
HbIX 3HakoB. CocTaBuTb cnosapb TepMmuHoB (100-120 eam-
HMU). HanucaTb 3 aHHOTauMM K MPOYMUTAHHBIM TeKCTaM.
MpenogaBaTtenb MPOBEPSIET YTEHME BCIYX M YCTHbIM Mepe-
BOZ C JIUCTa.

2. TMUCbMEHHbIV  MepeBOf,  ayTEHTUYHBLIX TEKCTOB (CTaTel,
MOHOrpacduin) no BbIGPAHHOW MarncTpaHTOM TeMe Wn
npobneMe Hay4yHO-NPOdECCMOHANBHOW  HamnpaBeHHOCTY
o6bemoM 5000 nevaTHbIX 3HAKOB.

3. CoobuleHne-npe3eHTauMss Ha WHOCTPAHHOM 43blke Mo
BbIOpaHHOM MarucTpaHToM TeMe WM npobnemMe Hay4yHo-
npodeccroHanbHOM  HamnpaBneHHoCTM.  OueHuBaeTcsl Co-
[lep>XaTenbHOCTb, afeKBaTHas peanv3aums KOMMYHWKaTMB-
HOMO HaMEepeHWs, JTIOFMYHOCTb, CBSIZHOCTb, CMbIC/IOBasi M
CTPYKTYpHasi 3aBEPLUEHHOCTb.

O6wme TpeboBaHUA K BbINOJIHEHUIO KOHTPOJIbLHOW pa-
60TbI

NMaMsaATKa MarmcTpaHTty

KOHTpONbHOE 3ajaHvie MpeaiaraeTcss B YEThIPEX BapuaHTax.
Homep BapuaHTa onpegensietcs Mo rnocneaHen uucbpe Homepa
3Q4ETHOW KHWKKM CTyAeHTa:

1,2,3- 1- BapuaHT;
4,5,6 — 2-11 BApUaHT;
7,8 - 3-IA BapuaHT;
9,0- 4-14 BapuaHT.

KoHTponbHas paboTa AomkHA 6biTb BbINOMHEHA B OTAENbHO
TeTpaau. Ha o06noxke TeTpagM HeobxoaMMO ykasaTb creaytolme
AaHHble: haKynbTeT, Kypc, HOMep rpynnbl, daMunuio, ums W
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OTYECTBO, AaTy, HOMEP KOHTPOJILHOIrO 3alaH1sl U BapUaHT.

MepByto CTpaHuly HeobxoaMMO OCTaBUTb  YWCTOM  ANst
3aMeYaHuin 1 peueH3nn NpenojasaTens.

Bce npepgnaraemble K BbIMOSHEHWIO 3aAaHus (BKIOYas TEKCT
3a4aHUiA Ha aHIMINCKOM A3blKe) MepenuCbIBAOTCS Ha NTeBOM CTOPOHE
pa3BopOTa TETPaAM, @ BbIMOMHATCSA Ha NPaBOA.

KoHTponbHass pabota pgomkHa O6biTb HammMcaHa YeTKUM
roAYepKOM, [/1s 3aMeYaHuii npenoaaBaTensi CIEAYET OCTaBUTb MOJIS.

KoHTponbHasi paboTa, BbINOMHEHHAss HE MOMHOCTbI0 WU He
OTBEYaroLas BblWENpPUBEAEHHbIM TpeboBaHMsIM, HE MPOBEPSIETCS U
He 3aCUMTLIBAETCS.

MNpoBepeHHas KOHTPO/bHas pabota  pomkHa  6bITb
nepepaboTtaHa CTyaeHTOM (Ta 4YacTb ee, rae coaepxatcs Oowmbku u
HETOYHOCTW MepeBoda WM HENPAaBWIIbHOE BbIMOJSIHEHWE 3aAaHui) B
COOTBETCTBUM C 3aMEYaHWSAMM U  METOAMYECKUMMU  YKa3aHWSMU
npenoaasaTtens. B Tol xe TeTpaan cneayet BbINONHUTL «PaboTy Haj
ownbkaMu», NPeACTaBMB €€ Ha 3alUUTE KOHTPOSbHOW paboTsl.

YeTblpe BapuaHTa KOHTPOJIbHOW paboTbl MMEKT OAMHAKOBYHO
CTPYKTYpy. Bce 3amaHust AOMKHbI 6biTb BbIMOSIHEHbI B MUCbMEHHOM

¢dopme.
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f3bIKOBast KOMMyHUKaIMs B TpodeccuoHaIbHOU cdhepe Ha
WHOCTPAHHOM sI3bIKe

BAPUAHT 1

I. Translate 1, 2, 3, 4 paragraphs into Russian.

Deep Fault Drilling Project—Alpine Fault, New Zealand
Scientific Drilling,

Workshop Reports by John Townend, Rupert Sutherland, and
Virginia Toy

1. Introduction The mid-crust is the locus of several funda-
mental geological and geophysical phenomena. These include the
transitions from brittle to ductile behavior and from unstable to stable
frictional sliding; earthquake nucleation and predominant moment
release; the peak in the crustal stress envelope; the transition from
predominantly cataclastic to mylonitic fault rocks; and mineralization
associated with fracture permeability. Current understanding of fault-
ing, seismogenesis, and mineralization in this tectonically important
zone is largely based on remote geophysical observations of active
faults and direct geological observations of fossil faults.

2. The Alpine Fault, New

3. Zealand, is a major dextral-reverse fault that is thought to
fail in large earthquakes (Mw ~7.9) every 200—400 years and to have
last ruptured in the year 1717. Ongoing uplift has rapidly exhumed a
crustal section from depths of as much as 30 km, yielding a young
(20-km depths, with evidence for complex, transient semi-brittle be-
havior at high strain-rates and fluid pressure cycling on relatively
short, possibly seismic, timescales (Wightman and Little, 2007). The
base of the hanging wall seismogenic zone inferred from contempo-
rary seismicity is relatively shallow (~8-12 km; Leitner et al., 2001).
Geodetic studies are consistent with a shallow (5—-10 km) depth for
full fault locking (Beavan et al., 1999), though some degree of inter-
seismic coupling may persist to as deep as ~18 km (Wallace et al.,
2007). In the mid-crust, the fault zone exhibits low seismic wave
speeds and high attenuation (Stern et al., 2001; Eberhart-Phillips and
Bannister, 2002; Stern et al., 2007 and references therein) and high
electrical conductivity (Wannamaker et al., 2002), suggesting inter-
connected saline fluids at high pressures within the ductile regime.

4. Why the Alpine Fault? The Alpine Fault is a well-studied ac-
tive continental fault that, unlike many other similar faults elsewhere,
has not produced large earthquakes or measureable creep in historic
times; however, paleoseismic data suggest that it has produced large
earthquakes in the Holocene and that it is late in the earthquake cy-
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cle. The Alpine Fault's dextral-reverse kinematics, non-vertical dip,
and rapid slip rates have exhumed to the ground surface a fresh sam-
ple of fault rocks inferred to have formed at depths of as much as 30
km within the last few million years. Due to its relatively steep dip,
fluid-saturated state, and high near-surface geothermal gradient, the
Alpine Fault serves further as an analogue for environments in which
economically significant mesothermal mineralization has occurred
(Koons and Craw, 1991; Weinberg et al., 2005; Sibson, 2007).

5. The following factors and related logistical considerations
make the Alpine Fault a globally significant target of fundamental re-
search into tectonic deformation, seismic hazard, and mineral re-
source formation: Figure 2. Schematic cross-section of an oblique
thrust segment within the central section of the Alpine Fault. Repro-
duced by permission of the American Geophysical Union after Norris
and Cooper, 2007. Copyright 2007 American Geophysical Union.
Workshop Reports Scientific Drilling, No. 8, September 2009 77 vicini-
ty of the borehole itself and further afield using fault-zone guided
waves, for instance (Li and Malin, 2008). It also provides a mecha-
nism of calibrating and interpreting remote observations, such as
those provided by the South Island Geophysical Transect project
(SIGHT; Okaya et al., 2002; Stern et al., 2007), and linking these to
surface data and rupture models. Laboratory measurements made on
samples retrieved from depth, as well as measurements of the condi-
tions under which those samples were collected, are required to more
accurately describe the physical characteristics of fault rocks during
coseismic rupture, and to account for strong ground motions (Beeler,
2006; Rice and Cocco, 2007). Figure 4 illustrates the idealized geome-
try of the Alpine Fault in the central Southern Alps (inset stereogram)
and a schematic view of the fault plane (as viewed normal to the
plane), with the locations of key surface outcrops and faultcrossing
roads marked. The regional fault plane strikes northeast and dips at
approximately 50° to the southeast on

6. » The >300-km along-strike exposure of a relatively uniform-
lithology hanging wall and derived fault rocks that formed during the
current tectonic regime, providing an exceptional reference for inter-
preting observations of contemporary processes and structure and
older, exhumed structure

« Rapid uplift resulting in advection of crustal isotherms so that
brittle-ductile transition processes can be studied at shallower depths
than possible in other active transpressional settings

¢ Sequences of fault rocks developed during unidirectional ex-
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humation on well-determined trajectories over relatively short time
periods

¢ The opportunity to study on an ongoing basis the state of a
locked fault thought to be late in the earthquake cycle

¢ Well-determined, rapid Quaternary slip rates ¢ An extensive
body of geological and geophysical knowledge, and a modern, na-
tionwide geophysical monitoring network (GeoNet; Fig. 3)

e A non-vertical fault orientation enabling fault penetration
with either subvertical or incline holes

« A relatively benign political and physical environment in which
to operate with existing petroleum industry onshore drilling activity
and supporting infrastructure.

7. Why Drill? Drawing inferences about conditions and process-
es prevailing at seismogenic or greater depths based on outcrop ob-
servations is complicated by the fact that rocks exposed at the surface
may have undergone modifications—structural, mineralogical, and
geochemical—during their exhumation and at shallow depths. One
way of examining and accounting for the character and extent of up-
per crustal modifications is to examine a rock mass at depth whose
future exhumation trajectory intersects a present-day surface outcrop
(i.e., to treat the rock mass at depth as the protolith of the modified
rocks now observed at the surface).

8. The Alpine Fault kinematics are such that fault rocks evolve
progressively on a path towards the surface, where they exit the sys-
tem. This allows examination of progressive fault rock development
using paired borehole and surface observations that is not possible on
purely strike-slip faults where fault rocks may be continuously re-
worked at the same depth throughout the fault’s history. The second
principal reason for drilling into the central Alpine Fault is to address
the physics of faulting and seismogenesis by gaining access to the
fault zone at depth and determining the temperature, fluid pressure
and chemistry, bulk rock properties, and stress conditions prevailing
at a late stage in the earthquake cycle, and establishing a long-term
monitoring capability.

9. Drilling enables continuous observations to be made of the
fault zone in the immediate Figure 3. Map of the central section of the
Alpine Fault showing existing infrastructure, the onshore portions of
the South Island Geophysical Transect (SIGHT) active-source seismic
lines, background seismicity, and the locations of possible drill sites.
Figure 4. Schematic view normal to the mean fault plane in the central
Alpine Fault region showing rock uplift trajectories and key outcrop

8
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locations. Place names shown in bold correspond to prospective drill
sites. “"A” (southwest) and “B” (northeast) are marked on Figure 1 for
reference. “T” and "R” denote tracks and roads, respectively, crossing
the fault trace. The short red lines mark strike-slip sections of the
fault trace.

10. The inset summarizes the mean fault geometry in stereo-
graphic projection. 78 Scientific Drilling, No. 8, September 2009 Work-
shop Reports average, and northeast-plunging striations define a
mean rake of ~38° NE (Norris and Cooper, 1995; 1997; Little et al.,
2002). Figure 4 demonstrates that there are several points along the
fault at which several kilometers' access to the hanging wall is possi-
ble northeast of known surface outcrops. This means, for example,
that a vertical borehole drilled approximately 3.5 km southeast of
where the Alpine Fault crosses the Whataroa River would intersect the
Alpine Fault at a depth of ~4 km, sampling material expected to
breach the surface in ~0.4 Myr.

11. Most importantly, however, the point at which the borehole
intersected the fault plane would lie on the exhumation trajectory of
the rocks now exposed in the Gaunt Creek outcrop. Key Discussion
Points During the course of the workshop, three principal scientific
themes and associated research goals emerged: 1. Evolution of an
orogenic system—to determine how an active transpressional plate
boundary system interacts with climate, landscape, and hydrological
and thermal regimes; 2. Ductile and brittle deformation mechanisms—
to determine via integrated surface and borehole observations what
deformation mechanisms, mineralogical processes and conditions
characterize the ductile and brittle regimes, and their interaction; 3.
Seismogenesis and the habitat of earthquakes—to examine a major,
locked, late-stage, continental fault at depth, determine the conditions
under which earthquakes occur, and characterize the materials within
which ruptures propagate.

12. The accompanying group discussions identified a number of
common scientific issues related to the Alpine Fault and major conti-
nental faults in general, which are summarized below. Ambient Condi-
tions A key theme to emerge from the group discussions was the vital
importance of understanding the thermal and fluid flow regimes sur-
rounding the Alpine Fault. Current thermal and hydrological models of
the shallow to mid-crust in the vicinity of the Alpine Fault, particularly
on the hanging wall, are limited by sparse data and consequent un-
certainties in the maximum depth and pattern of topographically-
induced fluid flow, the permeability structure, and shear heating ef-
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fects.

13. The present-day shallow thermal regime west of the Alpine
Fault can be inferred from petroleum exploration wells (Townend,
1999), but data are scarce in the immediate vicinity of the Alpine
Fault’s surface trace and further east. Models of the thermal structure
of the Southern Alps orogen (Koons, 1987; Allis and Shi, 1995; Upton
et al., 1995; Batt and Braun, 1999; Gerbault et al., 2003) differ quite
markedly, and further work is required to reconcile these models with
geodetic and seismological estimates of interseismic locking depths
and the seismogenic thickness. Temperature, fluid pressure and
chemistry, and stress are all likely to be strongly perturbed at shallow
depths by the pronounced topographic relief (as is the Alpine Fault's
shallow structure itself; see below) and to differ more markedly from
conditions prevailing at depth than has been the case in active fault
drilling experiments elsewhere (Zoback et al., 2007).

14. Detailed modeling of all three fields to determine how deep
these effects persist is a high priority as plans for future drilling
evolve. Fluid and Rock Geochemistry The full armory of elemental and
isotopic techniques has yet to be brought to bear on fluids sampled in
hot springs emanating from around the fault and trapped in exhumed
veins within the fault zone and hanging wall. It is likely that more
complete suites of geochemical data will aid the identification of fluid
sources and flow-paths (Upton et al., 1995; Koons et al., 1998), and
in particular enable more detailed analysis of progressive fluid-rock
interaction. Among the outstanding questions related to fluid dis-
charge are those of what factors control the number of hot springs
along the Alpine Fault, their temperatures.

IL. Make the summary of the text. Use the following phrase

1. The article (text) is head-lined ...

The head-line of the article (text) is ...

2. The author of the article (text) is ...
The article is written by ...

3. It was published (printed) in ...

4. The main idea of the article (text) is ...
The article is about ...

The article is devoted to ...

The article deals with ...

The article touches upon ...

5. The purpose of the article is to give the reader some infor-

10



TKudp

praBJIeHI/IG AUCTAHIOUOHHOTI'O O6y‘{eHI/IH W IMOBBIIIEHHU A KBaJ]I/ICl)I/IKaL[I/II/I

fA3bIKOBast KOMMYHUKaLMSA B IpodeccHoHalbHOU chepe Ha
HWHOCTPAHHOM fA3bIKE

mation on ...

The aim of the article is to provide the reader with some mate-
rial on ...

6. The author starts by telling the readers (about, that) ...

The author writes (states, stresses, thinks, points out ) that ...

The article describes ...

According to the article (text) ...

Further the author goes on to say that ...

7. The article is (can be) divided into 4(5-7) parts.

The first part deals with (is about, touches upon) ...

8. In conclusion the article tells ...

The author comes to the conclusion that ...

9. I found the article interesting (important, dull, of no value,
easy, too hard to understand).

II1. Make the abstract of the text.

IV Write 10 key words of the text and translate them into
Russian.
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BAPUAHT 2

I. Translate 5, 6, 7, 8 paragraphs into Russian.

Deep Fault Drilling Project—Alpine Fault, New Zealand
Scientific Drilling,

Workshop Reports by John Townend, Rupert Sutherland, and
Virginia Toy

1. Introduction The mid-crust is the locus of several funda-
mental geological and geophysical phenomena. These include the
transitions from brittle to ductile behavior and from unstable to stable
frictional sliding; earthquake nucleation and predominant moment
release; the peak in the crustal stress envelope; the transition from
predominantly cataclastic to mylonitic fault rocks; and mineralization
associated with fracture permeability. Current understanding of fault-
ing, seismogenesis, and mineralization in this tectonically important
zone is largely based on remote geophysical observations of active
faults and direct geological observations of fossil faults.

2. The Alpine Fault, New

3. Zealand, is a major dextral-reverse fault that is thought to
fail in large earthquakes (Mw ~7.9) every 200—400 years and to have
last ruptured in the year 1717. Ongoing uplift has rapidly exhumed a
crustal section from depths of as much as 30 km, yielding a young
(20-km depths, with evidence for complex, transient semi-brittle be-
havior at high strain-rates and fluid pressure cycling on relatively
short, possibly seismic, timescales (Wightman and Little, 2007). The
base of the hanging wall seismogenic zone inferred from contempo-
rary seismicity is relatively shallow (~8-12 km; Leitner et al., 2001).
Geodetic studies are consistent with a shallow (5—-10 km) depth for
full fault locking (Beavan et al., 1999), though some degree of inter-
seismic coupling may persist to as deep as ~18 km (Wallace et al.,
2007). In the mid-crust, the fault zone exhibits low seismic wave
speeds and high attenuation (Stern et al., 2001; Eberhart-Phillips and
Bannister, 2002; Stern et al., 2007 and references therein) and high
electrical conductivity (Wannamaker et al., 2002), suggesting inter-
connected saline fluids at high pressures within the ductile regime.

4. Why the Alpine Fault? The Alpine Fault is a well-studied ac-
tive continental fault that, unlike many other similar faults elsewhere,
has not produced large earthquakes or measureable creep in historic
times; however, paleoseismic data suggest that it has produced large
earthquakes in the Holocene and that it is late in the earthquake cy-
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cle. The Alpine Fault's dextral-reverse kinematics, non-vertical dip,
and rapid slip rates have exhumed to the ground surface a fresh sam-
ple of fault rocks inferred to have formed at depths of as much as 30
km within the last few million years. Due to its relatively steep dip,
fluid-saturated state, and high near-surface geothermal gradient, the
Alpine Fault serves further as an analogue for environments in which
economically significant mesothermal mineralization has occurred
(Koons and Craw, 1991; Weinberg et al., 2005; Sibson, 2007).

5. The following factors and related logistical considerations
make the Alpine Fault a globally significant target of fundamental re-
search into tectonic deformation, seismic hazard, and mineral re-
source formation: Figure 2. Schematic cross-section of an oblique
thrust segment within the central section of the Alpine Fault. Repro-
duced by permission of the American Geophysical Union after Norris
and Cooper, 2007. Copyright 2007 American Geophysical Union.
Workshop Reports Scientific Drilling, No. 8, September 2009 77 vicini-
ty of the borehole itself and further afield using fault-zone guided
waves, for instance (Li and Malin, 2008). It also provides a mecha-
nism of calibrating and interpreting remote observations, such as
those provided by the South Island Geophysical Transect project
(SIGHT; Okaya et al., 2002; Stern et al., 2007), and linking these to
surface data and rupture models. Laboratory measurements made on
samples retrieved from depth, as well as measurements of the condi-
tions under which those samples were collected, are required to more
accurately describe the physical characteristics of fault rocks during
coseismic rupture, and to account for strong ground motions (Beeler,
2006; Rice and Cocco, 2007). Figure 4 illustrates the idealized geome-
try of the Alpine Fault in the central Southern Alps (inset stereogram)
and a schematic view of the fault plane (as viewed normal to the
plane), with the locations of key surface outcrops and faultcrossing
roads marked. The regional fault plane strikes northeast and dips at
approximately 50° to the southeast on

6. » The >300-km along-strike exposure of a relatively uniform-
lithology hanging wall and derived fault rocks that formed during the
current tectonic regime, providing an exceptional reference for inter-
preting observations of contemporary processes and structure and
older, exhumed structure

« Rapid uplift resulting in advection of crustal isotherms so that
brittle-ductile transition processes can be studied at shallower depths
than possible in other active transpressional settings

e Sequences of fault rocks developed during unidirectional ex-
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humation on well-determined trajectories over relatively short time
periods

e The opportunity to study on an ongoing basis the state of a
locked fault thought to be late in the earthquake cycle

¢ Well-determined, rapid Quaternary slip rates e An extensive
body of geological and geophysical knowledge, and a modern, na-
tionwide geophysical monitoring network (GeoNet; Fig. 3)

e A non-vertical fault orientation enabling fault penetration
with either subvertical or incline holes

« A relatively benign political and physical environment in which
to operate with existing petroleum industry onshore drilling activity
and supporting infrastructure.

7. Why Drill? Drawing inferences about conditions and process-
es prevailing at seismogenic or greater depths based on outcrop ob-
servations is complicated by the fact that rocks exposed at the surface
may have undergone modifications—structural, mineralogical, and
geochemical—during their exhumation and at shallow depths. One
way of examining and accounting for the character and extent of up-
per crustal modifications is to examine a rock mass at depth whose
future exhumation trajectory intersects a present-day surface outcrop
(i.e., to treat the rock mass at depth as the protolith of the modified
rocks now observed at the surface).

8. The Alpine Fault kinematics are such that fault rocks evolve
progressively on a path towards the surface, where they exit the sys-
tem. This allows examination of progressive fault rock development
using paired borehole and surface observations that is not possible on
purely strike-slip faults where fault rocks may be continuously re-
worked at the same depth throughout the fault’s history. The second
principal reason for drilling into the central Alpine Fault is to address
the physics of faulting and seismogenesis by gaining access to the
fault zone at depth and determining the temperature, fluid pressure
and chemistry, bulk rock properties, and stress conditions prevailing
at a late stage in the earthquake cycle, and establishing a long-term
monitoring capability.

9. Drilling enables continuous observations to be made of the
fault zone in the immediate Figure 3. Map of the central section of the
Alpine Fault showing existing infrastructure, the onshore portions of
the South Island Geophysical Transect (SIGHT) active-source seismic
lines, background seismicity, and the locations of possible drill sites.
Figure 4. Schematic view normal to the mean fault plane in the central
Alpine Fault region showing rock uplift trajectories and key outcrop
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locations. Place names shown in bold correspond to prospective drill
sites. “"A” (southwest) and “B” (northeast) are marked on Figure 1 for
reference. “T” and "R” denote tracks and roads, respectively, crossing
the fault trace. The short red lines mark strike-slip sections of the
fault trace.

10. The inset summarizes the mean fault geometry in stereo-
graphic projection. 78 Scientific Drilling, No. 8, September 2009 Work-
shop Reports average, and northeast-plunging striations define a
mean rake of ~38° NE (Norris and Cooper, 1995; 1997; Little et al.,
2002). Figure 4 demonstrates that there are several points along the
fault at which several kilometers’ access to the hanging wall is possi-
ble northeast of known surface outcrops. This means, for example,
that a vertical borehole drilled approximately 3.5 km southeast of
where the Alpine Fault crosses the Whataroa River would intersect the
Alpine Fault at a depth of ~4 km, sampling material expected to
breach the surface in ~0.4 Myr.

11. Most importantly, however, the point at which the borehole
intersected the fault plane would lie on the exhumation trajectory of
the rocks now exposed in the Gaunt Creek outcrop. Key Discussion
Points During the course of the workshop, three principal scientific
themes and associated research goals emerged: 1. Evolution of an
orogenic system—to determine how an active transpressional plate
boundary system interacts with climate, landscape, and hydrological
and thermal regimes; 2. Ductile and brittle deformation mechanisms—
to determine via integrated surface and borehole observations what
deformation mechanisms, mineralogical processes and conditions
characterize the ductile and brittle regimes, and their interaction; 3.
Seismogenesis and the habitat of earthquakes—to examine a major,
locked, late-stage, continental fault at depth, determine the conditions
under which earthquakes occur, and characterize the materials within
which ruptures propagate.

12. The accompanying group discussions identified a number of
common scientific issues related to the Alpine Fault and major conti-
nental faults in general, which are summarized below. Ambient Condi-
tions A key theme to emerge from the group discussions was the vital
importance of understanding the thermal and fluid flow regimes sur-
rounding the Alpine Fault. Current thermal and hydrological models of
the shallow to mid-crust in the vicinity of the Alpine Fault, particularly
on the hanging wall, are limited by sparse data and consequent un-
certainties in the maximum depth and pattern of topographically-
induced fluid flow, the permeability structure, and shear heating ef-
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fects.

13. The present-day shallow thermal regime west of the Alpine
Fault can be inferred from petroleum exploration wells (Townend,
1999), but data are scarce in the immediate vicinity of the Alpine
Fault’s surface trace and further east. Models of the thermal structure
of the Southern Alps orogen (Koons, 1987; Allis and Shi, 1995; Upton
et al., 1995; Batt and Braun, 1999; Gerbault et al., 2003) differ quite
markedly, and further work is required to reconcile these models with
geodetic and seismological estimates of interseismic locking depths
and the seismogenic thickness. Temperature, fluid pressure and
chemistry, and stress are all likely to be strongly perturbed at shallow
depths by the pronounced topographic relief (as is the Alpine Fault’s
shallow structure itself; see below) and to differ more markedly from
conditions prevailing at depth than has been the case in active fault
drilling experiments elsewhere (Zoback et al., 2007).

14. Detailed modeling of all three fields to determine how deep
these effects persist is a high priority as plans for future drilling
evolve. Fluid and Rock Geochemistry The full armory of elemental and
isotopic techniques has yet to be brought to bear on fluids sampled in
hot springs emanating from around the fault and trapped in exhumed
veins within the fault zone and hanging wall. It is likely that more
complete suites of geochemical data will aid the identification of fluid
sources and flow-paths (Upton et al., 1995; Koons et al., 1998), and
in particular enable more detailed analysis of progressive fluid-rock
interaction. Among the outstanding questions related to fluid dis-
charge are those of what factors control the number of hot springs
along the Alpine Fault, their temperatures.

IL. Make the summary of the text. Use the following phrase

1. The article (text) is head-lined ...

The head-line of the article (text) is ...

2. The author of the article (text) is ...
The article is written by ...

3. It was published (printed) in ...

4. The main idea of the article (text) is ...
The article is about ...

The article is devoted to ...

The article deals with ...

The article touches upon ...

5. The purpose of the article is to give the reader some infor-
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mation on ...

The aim of the article is to provide the reader with some mate-
rial on ...

6. The author starts by telling the readers (about, that) ...

The author writes (states, stresses, thinks, points out ) that ...

The article describes ...

According to the article (text) ...

Further the author goes on to say that ...

7. The article is (can be) divided into 4(5-7) parts.

The first part deals with (is about, touches upon) ...

8. In conclusion the article tells ...

The author comes to the conclusion that ...

9. I found the article interesting (important, dull, of no value,
easy, too hard to understand).

II1. Make the abstract of the text.

IV Write 10 key words of the text and translate them into
Russian.
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BAPUAHT 3

I. Translate 9, 10, 11 paragraphs into Russian.

Deep Fault Drilling Project—Alpine Fault, New Zealand
Scientific Drilling,

Workshop Reports by John Townend, Rupert Sutherland, and
Virginia Toy

1. Introduction The mid-crust is the locus of several funda-
mental geological and geophysical phenomena. These include the
transitions from brittle to ductile behavior and from unstable to stable
frictional sliding; earthquake nucleation and predominant moment
release; the peak in the crustal stress envelope; the transition from
predominantly cataclastic to mylonitic fault rocks; and mineralization
associated with fracture permeability. Current understanding of fault-
ing, seismogenesis, and mineralization in this tectonically important
zone is largely based on remote geophysical observations of active
faults and direct geological observations of fossil faults.

2. The Alpine Fault, New

3. Zealand, is a major dextral-reverse fault that is thought to
fail in large earthquakes (Mw ~7.9) every 200—400 years and to have
last ruptured in the year 1717. Ongoing uplift has rapidly exhumed a
crustal section from depths of as much as 30 km, yielding a young
(20-km depths, with evidence for complex, transient semi-brittle be-
havior at high strain-rates and fluid pressure cycling on relatively
short, possibly seismic, timescales (Wightman and Little, 2007). The
base of the hanging wall seismogenic zone inferred from contempo-
rary seismicity is relatively shallow (~8-12 km; Leitner et al., 2001).
Geodetic studies are consistent with a shallow (5-10 km) depth for
full fault locking (Beavan et al., 1999), though some degree of inter-
seismic coupling may persist to as deep as ~18 km (Wallace et al.,
2007). In the mid-crust, the fault zone exhibits low seismic wave
speeds and high attenuation (Stern et al., 2001; Eberhart-Phillips and
Bannister, 2002; Stern et al., 2007 and references therein) and high
electrical conductivity (Wannamaker et al., 2002), suggesting inter-
connected saline fluids at high pressures within the ductile regime.

4. Why the Alpine Fault? The Alpine Fault is a well-studied ac-
tive continental fault that, unlike many other similar faults elsewhere,
has not produced large earthquakes or measureable creep in historic
times; however, paleoseismic data suggest that it has produced large
earthquakes in the Holocene and that it is late in the earthquake cy-
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cle. The Alpine Fault's dextral-reverse kinematics, non-vertical dip,
and rapid slip rates have exhumed to the ground surface a fresh sam-
ple of fault rocks inferred to have formed at depths of as much as 30
km within the last few million years. Due to its relatively steep dip,
fluid-saturated state, and high near-surface geothermal gradient, the
Alpine Fault serves further as an analogue for environments in which
economically significant mesothermal mineralization has occurred
(Koons and Craw, 1991; Weinberg et al., 2005; Sibson, 2007).

5. The following factors and related logistical considerations
make the Alpine Fault a globally significant target of fundamental re-
search into tectonic deformation, seismic hazard, and mineral re-
source formation: Figure 2. Schematic cross-section of an oblique
thrust segment within the central section of the Alpine Fault. Repro-
duced by permission of the American Geophysical Union after Norris
and Cooper, 2007. Copyright 2007 American Geophysical Union.
Workshop Reports Scientific Drilling, No. 8, September 2009 77 vicini-
ty of the borehole itself and further afield using fault-zone guided
waves, for instance (Li and Malin, 2008). It also provides a mecha-
nism of calibrating and interpreting remote observations, such as
those provided by the South Island Geophysical Transect project
(SIGHT; Okaya et al., 2002; Stern et al., 2007), and linking these to
surface data and rupture models. Laboratory measurements made on
samples retrieved from depth, as well as measurements of the condi-
tions under which those samples were collected, are required to more
accurately describe the physical characteristics of fault rocks during
coseismic rupture, and to account for strong ground motions (Beeler,
2006; Rice and Cocco, 2007). Figure 4 illustrates the idealized geome-
try of the Alpine Fault in the central Southern Alps (inset stereogram)
and a schematic view of the fault plane (as viewed normal to the
plane), with the locations of key surface outcrops and faultcrossing
roads marked. The regional fault plane strikes northeast and dips at
approximately 50° to the southeast on

6. » The >300-km along-strike exposure of a relatively uniform-
lithology hanging wall and derived fault rocks that formed during the
current tectonic regime, providing an exceptional reference for inter-
preting observations of contemporary processes and structure and
older, exhumed structure

« Rapid uplift resulting in advection of crustal isotherms so that
brittle-ductile transition processes can be studied at shallower depths
than possible in other active transpressional settings

e Sequences of fault rocks developed during unidirectional ex-

19



tku

],, ¢ |

praBﬂeHI/le AUCTAHIOUOHHOTI'O O6y‘{eHI/IH W IMOBBIIIEHHU A KBEU]I/ICl)I/II(ZIL[I/II/I

fA3bIKOBast KOMMYHUKaLMSA B IpodeccHoHalbHOU chepe Ha
HWHOCTPAHHOM fA3bIKE
humation on well-determined trajectories over relatively short time
periods

¢ The opportunity to study on an ongoing basis the state of a
locked fault thought to be late in the earthquake cycle

¢ Well-determined, rapid Quaternary slip rates e An extensive
body of geological and geophysical knowledge, and a modern, na-
tionwide geophysical monitoring network (GeoNet; Fig. 3)

e A non-vertical fault orientation enabling fault penetration
with either subvertical or incline holes

« A relatively benign political and physical environment in which
to operate with existing petroleum industry onshore drilling activity
and supporting infrastructure.

7. Why Drill? Drawing inferences about conditions and process-
es prevailing at seismogenic or greater depths based on outcrop ob-
servations is complicated by the fact that rocks exposed at the surface
may have undergone modifications—structural, mineralogical, and
geochemical—during their exhumation and at shallow depths. One
way of examining and accounting for the character and extent of up-
per crustal modifications is to examine a rock mass at depth whose
future exhumation trajectory intersects a present-day surface outcrop
(i.e., to treat the rock mass at depth as the protolith of the modified
rocks now observed at the surface).

8. The Alpine Fault kinematics are such that fault rocks evolve
progressively on a path towards the surface, where they exit the sys-
tem. This allows examination of progressive fault rock development
using paired borehole and surface observations that is not possible on
purely strike-slip faults where fault rocks may be continuously re-
worked at the same depth throughout the fault’s history. The second
principal reason for drilling into the central Alpine Fault is to address
the physics of faulting and seismogenesis by gaining access to the
fault zone at depth and determining the temperature, fluid pressure
and chemistry, bulk rock properties, and stress conditions prevailing
at a late stage in the earthquake cycle, and establishing a long-term
monitoring capability.

9. Drilling enables continuous observations to be made of the
fault zone in the immediate Figure 3. Map of the central section of the
Alpine Fault showing existing infrastructure, the onshore portions of
the South Island Geophysical Transect (SIGHT) active-source seismic
lines, background seismicity, and the locations of possible drill sites.
Figure 4. Schematic view normal to the mean fault plane in the central
Alpine Fault region showing rock uplift trajectories and key outcrop
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locations. Place names shown in bold correspond to prospective drill
sites. “"A” (southwest) and “B” (northeast) are marked on Figure 1 for
reference. “T” and "R” denote tracks and roads, respectively, crossing
the fault trace. The short red lines mark strike-slip sections of the
fault trace.

10. The inset summarizes the mean fault geometry in stereo-
graphic projection. 78 Scientific Drilling, No. 8, September 2009 Work-
shop Reports average, and northeast-plunging striations define a
mean rake of ~38° NE (Norris and Cooper, 1995; 1997; Little et al.,
2002). Figure 4 demonstrates that there are several points along the
fault at which several kilometers' access to the hanging wall is possi-
ble northeast of known surface outcrops. This means, for example,
that a vertical borehole drilled approximately 3.5 km southeast of
where the Alpine Fault crosses the Whataroa River would intersect the
Alpine Fault at a depth of ~4 km, sampling material expected to
breach the surface in ~0.4 Myr.

11. Most importantly, however, the point at which the borehole
intersected the fault plane would lie on the exhumation trajectory of
the rocks now exposed in the Gaunt Creek outcrop. Key Discussion
Points During the course of the workshop, three principal scientific
themes and associated research goals emerged: 1. Evolution of an
orogenic system—to determine how an active transpressional plate
boundary system interacts with climate, landscape, and hydrological
and thermal regimes; 2. Ductile and brittle deformation mechanisms—
to determine via integrated surface and borehole observations what
deformation mechanisms, mineralogical processes and conditions
characterize the ductile and brittle regimes, and their interaction; 3.
Seismogenesis and the habitat of earthquakes—to examine a major,
locked, late-stage, continental fault at depth, determine the conditions
under which earthquakes occur, and characterize the materials within
which ruptures propagate.

12. The accompanying group discussions identified a number of
common scientific issues related to the Alpine Fault and major conti-
nental faults in general, which are summarized below. Ambient Condi-
tions A key theme to emerge from the group discussions was the vital
importance of understanding the thermal and fluid flow regimes sur-
rounding the Alpine Fault. Current thermal and hydrological models of
the shallow to mid-crust in the vicinity of the Alpine Fault, particularly
on the hanging wall, are limited by sparse data and consequent un-
certainties in the maximum depth and pattern of topographically-
induced fluid flow, the permeability structure, and shear heating ef-
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fects.

13. The present-day shallow thermal regime west of the Alpine
Fault can be inferred from petroleum exploration wells (Townend,
1999), but data are scarce in the immediate vicinity of the Alpine
Fault’s surface trace and further east. Models of the thermal structure
of the Southern Alps orogen (Koons, 1987; Allis and Shi, 1995; Upton
et al., 1995; Batt and Braun, 1999; Gerbault et al., 2003) differ quite
markedly, and further work is required to reconcile these models with
geodetic and seismological estimates of interseismic locking depths
and the seismogenic thickness. Temperature, fluid pressure and
chemistry, and stress are all likely to be strongly perturbed at shallow
depths by the pronounced topographic relief (as is the Alpine Fault's
shallow structure itself; see below) and to differ more markedly from
conditions prevailing at depth than has been the case in active fault
drilling experiments elsewhere (Zoback et al., 2007).

14. Detailed modeling of all three fields to determine how deep
these effects persist is a high priority as plans for future drilling
evolve. Fluid and Rock Geochemistry The full armory of elemental and
isotopic techniques has yet to be brought to bear on fluids sampled in
hot springs emanating from around the fault and trapped in exhumed
veins within the fault zone and hanging wall. It is likely that more
complete suites of geochemical data will aid the identification of fluid
sources and flow-paths (Upton et al., 1995; Koons et al., 1998), and
in particular enable more detailed analysis of progressive fluid-rock
interaction. Among the outstanding questions related to fluid dis-
charge are those of what factors control the number of hot springs
along the Alpine Fault, their temperatures.

IL. Make the summary of the text. Use the following phrase

1. The article (text) is head-lined ...

The head-line of the article (text) is ...

2. The author of the article (text) is ...
The article is written by ...

3. It was published (printed) in ...

4. The main idea of the article (text) is ...
The article is about ...

The article is devoted to ...

The article deals with ...

The article touches upon ...

5. The purpose of the article is to give the reader some infor-
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mation on ...

The aim of the article is to provide the reader with some mate-
rial on ...

6. The author starts by telling the readers (about, that) ...

The author writes (states, stresses, thinks, points out ) that ...

The article describes ...

According to the article (text) ...

Further the author goes on to say that ...

7. The article is (can be) divided into 4(5-7) parts.

The first part deals with (is about, touches upon) ...

8. In conclusion the article tells ...

The author comes to the conclusion that ...

9. I found the article interesting (important, dull, of no value,
easy, too hard to understand).

II1. Make the abstract of the text.

IV Write 10 key words of the text and translate them into
Russian.
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I. Translate 12, 13, 14 paragraphs into Russian.

Deep Fault Drilling Project—Alpine Fault, New Zealand
Scientific Drilling,

Workshop Reports by John Townend, Rupert Sutherland, and
Virginia Toy

1. Introduction The mid-crust is the locus of several funda-
mental geological and geophysical phenomena. These include the
transitions from brittle to ductile behavior and from unstable to stable
frictional sliding; earthquake nucleation and predominant moment
release; the peak in the crustal stress envelope; the transition from
predominantly cataclastic to mylonitic fault rocks; and mineralization
associated with fracture permeability. Current understanding of fault-
ing, seismogenesis, and mineralization in this tectonically important
zone is largely based on remote geophysical observations of active
faults and direct geological observations of fossil faults.

2. The Alpine Fault, New

3. Zealand, is a major dextral-reverse fault that is thought to
fail in large earthquakes (Mw ~7.9) every 200—400 years and to have
last ruptured in the year 1717. Ongoing uplift has rapidly exhumed a
crustal section from depths of as much as 30 km, yielding a young
(20-km depths, with evidence for complex, transient semi-brittle be-
havior at high strain-rates and fluid pressure cycling on relatively
short, possibly seismic, timescales (Wightman and Little, 2007). The
base of the hanging wall seismogenic zone inferred from contempo-
rary seismicity is relatively shallow (~8-12 km; Leitner et al., 2001).
Geodetic studies are consistent with a shallow (5—-10 km) depth for
full fault locking (Beavan et al., 1999), though some degree of inter-
seismic coupling may persist to as deep as ~18 km (Wallace et al.,
2007). In the mid-crust, the fault zone exhibits low seismic wave
speeds and high attenuation (Stern et al., 2001; Eberhart-Phillips and
Bannister, 2002; Stern et al., 2007 and references therein) and high
electrical conductivity (Wannamaker et al., 2002), suggesting inter-
connected saline fluids at high pressures within the ductile regime.

4. Why the Alpine Fault? The Alpine Fault is a well-studied ac-
tive continental fault that, unlike many other similar faults elsewhere,
has not produced large earthquakes or measureable creep in historic
times; however, paleoseismic data suggest that it has produced large
earthquakes in the Holocene and that it is late in the earthquake cy-
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cle. The Alpine Fault's dextral-reverse kinematics, non-vertical dip,
and rapid slip rates have exhumed to the ground surface a fresh sam-
ple of fault rocks inferred to have formed at depths of as much as 30
km within the last few million years. Due to its relatively steep dip,
fluid-saturated state, and high near-surface geothermal gradient, the
Alpine Fault serves further as an analogue for environments in which
economically significant mesothermal mineralization has occurred
(Koons and Craw, 1991; Weinberg et al., 2005; Sibson, 2007).

5. The following factors and related logistical considerations
make the Alpine Fault a globally significant target of fundamental re-
search into tectonic deformation, seismic hazard, and mineral re-
source formation: Figure 2. Schematic cross-section of an oblique
thrust segment within the central section of the Alpine Fault. Repro-
duced by permission of the American Geophysical Union after Norris
and Cooper, 2007. Copyright 2007 American Geophysical Union.
Workshop Reports Scientific Drilling, No. 8, September 2009 77 vicini-
ty of the borehole itself and further afield using fault-zone guided
waves, for instance (Li and Malin, 2008). It also provides a mecha-
nism of calibrating and interpreting remote observations, such as
those provided by the South Island Geophysical Transect project
(SIGHT; Okaya et al., 2002; Stern et al., 2007), and linking these to
surface data and rupture models. Laboratory measurements made on
samples retrieved from depth, as well as measurements of the condi-
tions under which those samples were collected, are required to more
accurately describe the physical characteristics of fault rocks during
coseismic rupture, and to account for strong ground motions (Beeler,
2006; Rice and Cocco, 2007). Figure 4 illustrates the idealized geome-
try of the Alpine Fault in the central Southern Alps (inset stereogram)
and a schematic view of the fault plane (as viewed normal to the
plane), with the locations of key surface outcrops and faultcrossing
roads marked. The regional fault plane strikes northeast and dips at
approximately 50° to the southeast on

6. » The >300-km along-strike exposure of a relatively uniform-
lithology hanging wall and derived fault rocks that formed during the
current tectonic regime, providing an exceptional reference for inter-
preting observations of contemporary processes and structure and
older, exhumed structure

« Rapid uplift resulting in advection of crustal isotherms so that
brittle-ductile transition processes can be studied at shallower depths
than possible in other active transpressional settings

e Sequences of fault rocks developed during unidirectional ex-
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humation on well-determined trajectories over relatively short time
periods

¢ The opportunity to study on an ongoing basis the state of a
locked fault thought to be late in the earthquake cycle

¢ Well-determined, rapid Quaternary slip rates e An extensive
body of geological and geophysical knowledge, and a modern, na-
tionwide geophysical monitoring network (GeoNet; Fig. 3)

e A non-vertical fault orientation enabling fault penetration
with either subvertical or incline holes

« A relatively benign political and physical environment in which
to operate with existing petroleum industry onshore drilling activity
and supporting infrastructure.

7. Why Drill? Drawing inferences about conditions and process-
es prevailing at seismogenic or greater depths based on outcrop ob-
servations is complicated by the fact that rocks exposed at the surface
may have undergone modifications—structural, mineralogical, and
geochemical—during their exhumation and at shallow depths. One
way of examining and accounting for the character and extent of up-
per crustal modifications is to examine a rock mass at depth whose
future exhumation trajectory intersects a present-day surface outcrop
(i.e., to treat the rock mass at depth as the protolith of the modified
rocks now observed at the surface).

8. The Alpine Fault kinematics are such that fault rocks evolve
progressively on a path towards the surface, where they exit the sys-
tem. This allows examination of progressive fault rock development
using paired borehole and surface observations that is not possible on
purely strike-slip faults where fault rocks may be continuously re-
worked at the same depth throughout the fault’s history. The second
principal reason for drilling into the central Alpine Fault is to address
the physics of faulting and seismogenesis by gaining access to the
fault zone at depth and determining the temperature, fluid pressure
and chemistry, bulk rock properties, and stress conditions prevailing
at a late stage in the earthquake cycle, and establishing a long-term
monitoring capability.

9. Drilling enables continuous observations to be made of the
fault zone in the immediate Figure 3. Map of the central section of the
Alpine Fault showing existing infrastructure, the onshore portions of
the South Island Geophysical Transect (SIGHT) active-source seismic
lines, background seismicity, and the locations of possible drill sites.
Figure 4. Schematic view normal to the mean fault plane in the central
Alpine Fault region showing rock uplift trajectories and key outcrop
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locations. Place names shown in bold correspond to prospective drill
sites. “"A” (southwest) and “B” (northeast) are marked on Figure 1 for
reference. “T” and “R” denote tracks and roads, respectively, crossing
the fault trace. The short red lines mark strike-slip sections of the
fault trace.

10. The inset summarizes the mean fault geometry in stereo-
graphic projection. 78 Scientific Drilling, No. 8, September 2009 Work-
shop Reports average, and northeast-plunging striations define a
mean rake of ~38° NE (Norris and Cooper, 1995; 1997; Little et al.,
2002). Figure 4 demonstrates that there are several points along the
fault at which several kilometers' access to the hanging wall is possi-
ble northeast of known surface outcrops. This means, for example,
that a vertical borehole drilled approximately 3.5 km southeast of
where the Alpine Fault crosses the Whataroa River would intersect the
Alpine Fault at a depth of ~4 km, sampling material expected to
breach the surface in ~0.4 Myr.

11. Most importantly, however, the point at which the borehole
intersected the fault plane would lie on the exhumation trajectory of
the rocks now exposed in the Gaunt Creek outcrop. Key Discussion
Points During the course of the workshop, three principal scientific
themes and associated research goals emerged: 1. Evolution of an
orogenic system—to determine how an active transpressional plate
boundary system interacts with climate, landscape, and hydrological
and thermal regimes; 2. Ductile and brittle deformation mechanisms—
to determine via integrated surface and borehole observations what
deformation mechanisms, mineralogical processes and conditions
characterize the ductile and brittle regimes, and their interaction; 3.
Seismogenesis and the habitat of earthquakes—to examine a major,
locked, late-stage, continental fault at depth, determine the conditions
under which earthquakes occur, and characterize the materials within
which ruptures propagate.

12. The accompanying group discussions identified a number of
common scientific issues related to the Alpine Fault and major conti-
nental faults in general, which are summarized below. Ambient Condi-
tions A key theme to emerge from the group discussions was the vital
importance of understanding the thermal and fluid flow regimes sur-
rounding the Alpine Fault. Current thermal and hydrological models of
the shallow to mid-crust in the vicinity of the Alpine Fault, particularly
on the hanging wall, are limited by sparse data and consequent un-
certainties in the maximum depth and pattern of topographically-
induced fluid flow, the permeability structure, and shear heating ef-
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fects.

13. The present-day shallow thermal regime west of the Alpine
Fault can be inferred from petroleum exploration wells (Townend,
1999), but data are scarce in the immediate vicinity of the Alpine
Fault’s surface trace and further east. Models of the thermal structure
of the Southern Alps orogen (Koons, 1987; Allis and Shi, 1995; Upton
et al., 1995; Batt and Braun, 1999; Gerbault et al., 2003) differ quite
markedly, and further work is required to reconcile these models with
geodetic and seismological estimates of interseismic locking depths
and the seismogenic thickness. Temperature, fluid pressure and
chemistry, and stress are all likely to be strongly perturbed at shallow
depths by the pronounced topographic relief (as is the Alpine Fault's
shallow structure itself; see below) and to differ more markedly from
conditions prevailing at depth than has been the case in active fault
drilling experiments elsewhere (Zoback et al., 2007).

14. Detailed modeling of all three fields to determine how deep
these effects persist is a high priority as plans for future drilling
evolve. Fluid and Rock Geochemistry The full armory of elemental and
isotopic techniques has yet to be brought to bear on fluids sampled in
hot springs emanating from around the fault and trapped in exhumed
veins within the fault zone and hanging wall. It is likely that more
complete suites of geochemical data will aid the identification of fluid
sources and flow-paths (Upton et al., 1995; Koons et al., 1998), and
in particular enable more detailed analysis of progressive fluid-rock
interaction. Among the outstanding questions related to fluid dis-
charge are those of what factors control the number of hot springs
along the Alpine Fault, their temperatures.

IL. Make the summary of the text. Use the following phrase

1. The article (text) is head-lined ...

The head-line of the article (text) is ...
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mation on ...

The aim of the article is to provide the reader with some mate-
rial on ...

6. The author starts by telling the readers (about, that) ...

The author writes (states, stresses, thinks, points out ) that ...

The article describes ...

According to the article (text) ...

Further the author goes on to say that ...

7. The article is (can be) divided into 4(5-7) parts.

The first part deals with (is about, touches upon) ...

8. In conclusion the article tells ...

The author comes to the conclusion that ...

9. I found the article interesting (important, dull, of no value,
easy, too hard to understand).

II1. Make the abstract of the text.

IV Write 10 key words of the text and translate them into
Russian.
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