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Technical Note / Teknik Not

Locating Young Faults by Means of Remote Sensing:
Case of Helendale Fault Zone (S. California)

Uzaktan Algdamayla Genc Faylarin Tayini: Helendale Fay Zonu Ornegi
(G. California)

Rahmi AKSOY

S.U. Miih. Min. Fakiiltesi Jeoloji Miihendisligi Boliimii, Konya

ABSTRACT

Assessment of fault: activity forms an important part of any seismic: safety program,. It begins by locating the
traces of existing faults. Fault breaks can be located by interpretation of aerial photographs, and on the ground
mapping, Remote sensing, when conducted together with existing geological and geophysical data, is a rela-
tively fast and cost-effective method., It contributes, enormously to locating the traces of young-looking fault
‘breaks. Potentially active 'faults can generally be recognized by topographic features or by contrast in vegetation
reflecting varying groundwater depth or soil differences across the fault: traces. In this method» it is important to
recognize fault-generated morphological elements,. Remote sensing is. an effective technique for evaluating the
potentially active faults.. As an example of the application of remote sensing of young faults, the Helendale fault
zone in. the Mojave Desert: of southern. California was. studied in detail to detect the fault related topographic fea-
tures. . !

Key Words: Helendale, potentially active faults, remote sensing, topographic features.

oz
Fay aktivitesinin saptanmasi her sismik koruma programinin énemli bir kismini olusturur. Bu, mevcut fay-
larin izlerinin belirlenmesiyle baslar. Fay izleri, hava fotograflarinin yorumu ve yerinde karitaiama ile tayin

edilir,. Bu ¢alismanin amaci hava- fotograflarinin yorumunda kullanilan fay ozelliklerinin bir katalogunu sun-
maktir.

Uzaktan algilama, mevcut jeolojik ve jeofizik verilerle birlikte uygulandiginda geng goriiniimlii faylarin
degerlendirilmesinde calismaya hiz kazandiran ve calisma maliyetini azaltan bir yontemdir. Bu yontem, ézellik-
le fay aktivitesinin saptanmasinda mevcut faylarin yerlerinin tespitine onemli katkilar saglar., Potansiyelce aktif

Jfaylar arazide genellikle topografik dzellikler veya fay izleri karsisindaki bitki ortiisii kontrasti veya zemin fark-
liligi ile tannabilir. Uzaktan algilamayla geng-goriniimlii faylarin saptanmasinda, faylanmamn yarattigi mor-

Jfolojik ogelerin taninmast 6nemlidir. Bu morfolojik belirginliklerin basinda fay diklikleri, hendekler, dar ve derin
centikler, lineer sirtlar ve vadiler, sedler, ¢okiintii havzalari, basing sirtlar,, kiigiik gélciikler, kaynaklarin dizili-
minde ve/veya bitki ortiisiindeki cizgisellikler,, tepe dibi cukurluklar ve onii keSilmis ve otelenmis dere yataklari
gelir. Bu ozelliklerin gelisimi tekrarlanan fay hareketi ve fay boyuncaki ¢okelme ve erozyon etkilerine baghidur,
Geng goriintimlii fay ozelliklerinin korunmasi ise esas olarak iklime bagl olup, bunlar kurak iklim bolgelerinde
uzun siire korunabilirler.. Uzaktan algilama potansiyelce aktif faylarin degerlendirilmesinde uygun bir yontemi
olusturur., Geng faylarin uzaktan algilama uygulamasina bir érnek olarak, giiney California nin Mojave Colii ' nde
yer alan Helendale fay zonu,/aylanmanin olusturdugu topografik Ozellikleri belirlemeticin, ayrintili olarak ince-
lenmistir..

Anahtar Sozciikler: Helendale, potansiyelce aktif faylar, topografik ézellikler, uzaktan algilama,
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Introduction

Determination of fault activity constitutes an.
essential part of anmy seismic safety program., The
program must include identifying and mapping; the
active™ faults and evaluating, the -degree of their ha-
zard potential. However, the task is not easy, yet the
detection and. dating; of the most recent; movement is
not always possible.,

The determination of fault activity and the evalu-
ation of the- degree of its hazard potential must pro-
ceed, two phases: 1) location of the traces of faults
accurately on the earth's, surface and 2) determina-
tion of the potential for activity on faults. The latter
involves- the frequency and amount of past move-
ments,, In this phase- it is important to estimate- the
age of the fault features and. offset units. The nature
of geologic units in which the faults is located, affect
the success of this phase.. Recency of activity on
«faults that juxtapose old *units may be difficult. ;

Recency of activity has become: the legal basis
i the definition of active faults in some countries
(the State of California, U..S,A; Hart, 1977)., For this
reason, California Division of Mines and Geology
classified its fault maps in three groups based, upon
the recency of activity.. This classification is in
accord, with the limitations of remote sensing. Each
group: is a more closely defined, category within the
next higher level. It is made up of potentially activs,
active and historic faults, Potentially active faults
include all faults believed to have been active during
the last 2 million years (Quaternary activity). A cat-
egory of potentially active fault with evidence of
displacement during the last. 11,000 years (HoJocene
activity)- is called active- fault.. The lowest level in. the
hierarchy is occupied by a category of active fault
with evidence of displacement during ‘the last 200
years, (historical activity). ;

Remote sensing of fault-related geologic features
reduces the time required for field mapping,
Therefore, it. contributes extremely to the above
mentioned phases. Young-looking fault features can
be determined from, their surface appearances.
However,, remote sensing should be conducted
together with examination of existing geologic
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maps. It is best regarded as an aid to field mapping,.
Fortunately field mapping can be most successfully
replaced by .remote- sensing in. *minimally vegetated,,
minimally developed,, remote arid regions with
extensive surficial sediment .and some existing geo-
logic map coverage. Remote- sensing is suitable for
the estimation of'the potential for activity on faults.
The aim of'this paper is to present a list of fault-rela-
ted, young-looking topographic features used in the
interpretation of aerial, photograph., As an example of
the application of this method, the Hele-ndale 'fault
zone in the Mojave Desert of Southern. California is
taken to show the lines of fault, features within, the
fault zone- The Helendale fault zone is one of the
northwest, trending.,, right-lateral, strike-slip faults in
the Mojave Desert (Hill, 1954; Garfonkel, 1974;
Crammings,, 1976; Dibblee, 1980; and Morton et al.
1980). It is characterized by conspicuous geo-
morphic expressions and. by abundant evidence for
youthful evidence (Aksoy, 1993), Aerial pho-
tographs of scales 1:120,000 (color) and. 1:30,000
(black and while) were used to detect fault related
topographic features,, vegetation and, soil contrasts,,
and. other lineaments- of possible fault origin, for the
fault: zone.

Fault Lineaments

Faults may be recognized on aerial photographs
and satellite images in the form of lineaments and
alignments of tonal discontinuities. The tonal dis-
continuities result from shadow, slope, rock, sedi-
ment» soil, vegetation or hydrologie changes. The
remote sensing of faults is the recognition of these
fault-generated elements within longer lincaments.

Youthful faults can generally be recognized in
the field by topographic features or by vegetation
and soil contrasts across the fault traces. These fea-
tures can be attributed to repeated fault movements
and effects of erosion and deposition along the fault.
Horizontal and vertical displacements of a few mil-
limeters to several meters along a fault can result
from repeated slips accompanied by earthquakes,
from intervals of slow fault creep between ecarth-
quakes, or from a combination of both (Clark, 1984).
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Regardless of their origin,, the displacements pro-
duce: scarps and other topographic features,. These
features are relatively short lived and are thus of par-
ticular importance as evidence for potentially active
faults. The preservation of them is mainly dependent
on climate. In arid regions they are best preserved.

.Faults are surfaces or zones of displacements
* between, rocks or soil, but they also modify the sur-
ficial landscape and the subsurface water movement.
The landscape patterns and the surficial expressions
of subsurface water provide most of the discernible
elements of photo-lineaments,., The most: common
lineament elements which may be attributed to faults
will be defined below,. A. block diagram of fault li-
neament elements is shown in Figure 1.

Fault lineament elements

The fault lineament elements defined here: are
developed, from recognition criteria discussed, by
Sharp (1972), Redburch-Hail (1974), Wesson et al.
(1975), Morton et al. (1980), Clark (1984) and
Aksoy (1986).

Scarp: This may developed either as a true fault
scarp reflecting; offset at the surface, or a fault line
scarp resulting from discrepant erosion of units jux-
taposed by fault displacement;. The latter gives no
direct indication, of the seo.se of displacement. Fault

N. Depression, sag pand

Q. Depression (playa basin)
P. Ponded aituvium

R. Vegstation line

Figure I: Block diagram of fault: lineament ele-
ments. Adapted from Clark (1984).,

Sekil 1: Fay cizgiseltikierini gosterir blok diyagram,
Clark (1984) ten degistirilerek alinmustir.

scarps must be distinguished carefully by the pattern
of the trace and the regional setting from erosional
scarps developed in arroyos and at former lake
shores,. These erosional features are most readily
confused as. fault scarps where only short segments
of them are preserved.

Linear Valley: The rocks in. a fault zone are often
weakened and exploited by streams, but linear val-
leys may developed for other reasons,. They are most
likely to be controlled by structure where collinear
valleys are found to diverge from, a water shed, or to
feed, into a higher order stream at the same point,

' Linear Ridge: Some fault blocks or slivers are
raised, tilted or slid diagonally to produce elongate
thin ridges ofbedrock or sediments in relatively flat
alluvial surfaces.. In a. strike-slip fault zone linear
ridges are common, features right outsi.de of a linear'
range front Where such ridges slip across and block
or divert: successive water courses that exit the range
front they are known as shutter ridges.. The associa-
tion of shutter ridges and offset drainages is most
safely interpreted to be of fault origin. As opposing
depressed fault: blocks, some blocks are raised,, tilted
or move diagonally to develop shutter ridges..

Bench: Elongate benches develop as a simple
consequence of closely spaced, subparallel scarps,
They must be distinguished from fluvial terraces.

Hillside Valley: Linear depressions that run at a
high angle to the down-slope direction of water-
worn valleys may be the product of faulting.
Compositional changes in unfaulted. bedrock may
also produce such features.

Linear Range Front: In a faulted areas, range-
basin boundaries are generally 'linear and fault con-
trolled. The contact between alluvium and bedrock
does. not necessarily give the true position of the
fault trace. Bull (1980) suggested that such, a range
front becomes more sinuous as it ages. He also indi-
cated that active range fronts may be identified by
the presence of coarse blocks that have fallen from.
the scarp line.,

Faceted Ridge: Faceted or' truncated ridges are
young-looking fault features. These features are best
developed at range fronts.
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Ponded Alluvium: Range front valleys blocked
by elongate and shutter ridges may fill with ponded
alluvium before: the ridges is breached.

Beheaded Valley: 1t is a, basin arroyo in. the range
front that is abruptly terminated at arrange front fault.

Beheaded Fan: Strike-slip faults in the- range
front: may displace an alluvial fan from the stream
that: originally fed it SurQcial clast suites in the iso-
lated, remnants of alluvial, fans are best used as
indicative of fault displacement..

Misfit Fan: It is sometimes possible to manifest a
fan that is. not beheaded, is adjacent to a. drainage
basin, that cannot have fed. it.. It must be argued that
either the composition or the size: of the fan are
incongruous.

Offset Streams: Strike-slip faults may leave cha-
racteristic dog-leg offsets where canyons and
arroyos cross their trace but are not blocked. Since
* beheaded valley portions may be reconnected with
the upstream portions of their neighbours as. a result
of strike-slip, and because the fault is often easily
eroded and followed by a watercourse,, the offset
seen in a single modern stream does, not necessarily
reflect: the true fault, slip. The key is to identify se-
veral streams with comparable offset: patterns.

Closed Depressions: The combinations of
drainage and ridge displacements in a strike-slip sys-
tem,, and the development of pull-apart basins at
bends and. en-echelon steps can lead to the genera-
tion of rectangular and rhomboid, closed, alluvium
filled depressions.

Hydrologie elements

Fault zones may juxtapose rocks and sediments
of different permeability, and the fault zones them-.
selves may be occupied by relatively impermeable,
crashed rock or clay gouge. Thus,, ground water' is
commonly ponded on the upstream side of a fault:
surface. In extreme cases the ponding creates signi-
ficant: hydrological differences across the fault as
shallow as the root, zone or even at the: surface,
Hydrological elements may than be added to the
expression of the fault lineament.. Where there is no
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surface expression, the ponding may be seen by
mapping the water table depth from existing well
data. Because the fault surface may be inclined,
however,, it is not: proper to assume that the subsur-
face water table anomaly lies directly beneath the
tracer of the fault: at the surface.

Potentially active faults can also be recognized, in.
the: field and on aerial photographs by contrasts in
vegetation reflecting: varying ground, water- depths,,
Hydrological effects at the surface vary with season
and longer term, climatic: fluctuations. Therefore,
hydrologie elements will not be equally evident: on
all imagery.

Vegetation Lines: In a. faulted area, the most
flourishing vegetation may occur along a fault zone
or on the upstream si.de. Thus, the vegetation linea-
ment may be either a line of distinctive growth, or a
linear boundary between two areas, of contrasted
vegetation,. These elements may be as much influ-
enced by rock type and soil character as the hydro-'
logic effects of the displacement

Spring Lines: Linear' loci of springs are related to
the fault zone. Springs will be recognizable on aeri-.,.
al photographs by their influence on vegetation.

Soil Tone Lines: Changes in soil moisture due to
ponding of ground water' at a fault can produce clear-
tonal discontinuities. Within small areas, elevation.,,
soil development, moisture retention and vegetation
cover generally increase with age. Thus, in the
absence of primary compositional differences, there
is tendency for younger units to appear lighter-co-
lored.

Sag- Ponds: The depressed,,, impervious nature of
the fault zone can easily lead to the development of
small lakes along its trace. Along the fault zone,
these form a lineament.

_ Bedrockelements

Fault traces may appear as linear boundaries
between different rock units. The rock units, may be
differentiated on the basis of color, joint pattern, sur-
face texture and slope form, but the linear contact
could still be intrusive or depositional. Fault linea-
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meets can 'be more confidently identified in. bedrock
images where a stratigraphie sequence in. tilted unit,
a fold, or pattern of intrusive units can be seen to be
truncated and displaced across a lineament. Notches
and trenches or troughs are well developed fault fea-
tures in bedrock.,. They reflect intensive erosion of
the crushed and. broken rocks in the: fault zone,.

Youthfulness of faulting

Remote” sensing can. be: a very efficient: tool for
the identification of fault traces,, however,,, its use to
determineihe age of faulting is much more: adven-
turous and preliminary.,, Age must ultimately be
determined, by careful field inspection and radiomet-
ric, paléontologie, paleomagnetic or other dating of
the: geologic materials involved, in the fault zone.,
Historic records and well-documented seismic
events may, of course, immediately establish that a.
fault is historic.

Two lines, of evidence: may be: used to estimate
age from, aerial photography,. One approach, consi-
ders the persistence of unstable, fault-generated., sur-
face features. The other attempts to establish the re-
lative: age of surficial sediments in which the fault
trace evident,.

The landscape features produced, by faults in
unconsolidated sediments are short-lived., Their per-
sistence and ease- of recognition are: enhanced, by re-
latively arid, climates, but their very survival may
tentatively be used, to identify' potentially, active
faults,. The destruction of such features may be: the
result, of erosion., burial by wind or water-borne se-
diments,, or modification by human agricultural and,
constructional activities. All three groups of proces-
ses are: episodic. It is important to appreciate that
landscape elements of fault lineaments can be ra-
pidly buried in Holocene or even historic: time,. Thus,
the lack, of surface expression is no evidence for
inactivity,.

Aerial photography can be used very success-
fully to establish, relative age in Quaternary surficial
deposits. Relative age can be: established most su-
rely by the simple criterion that a surficial sediment
lobe must, be older- than surficial deposits cut by the:

69

channel that feeds or fed that: lobe,. The braided cha-
racter of the basin deposition means that most depo-
sitional lo'bes are eventually carved into a set of iso-
lated lenses. The correlation of these lenses is best
begun by grouping, those: with identical appearance
in aerial photography.. It: is usually found, that, for
constant composition, the older lobes and lenses are
more dissected and that their better developed soils
and vegetation most often produce darker image
tones.. The older fan segments often appear relati-
vely brown on natural color' images,. The youngest,
active deposits have little or no vegetation and
appear to be very light unless the mineral soil par-
ticles are naturally, dark.

It should be apparent that remote: sensing may be
able to make tentative: assignments to the potentially
active fault, category. The youngest surficial sedi-
ments will be: evident: in. an active water courses, SO
it is a simple matter to map in some of historic se-
diments. Unfortunately fault activity would have to
be rather' extreme to maintain a lineament: in an.
active channel, that: is. distinct: enough to be apparent
in aerial photography. Identification of faults as
active or historic using remote sensing alone should
not be expected. In conjunction with geologic maps
and seismic records it may be possible to identify
some active and historic: faults without, field work.

Special Features of the Helendale Fault Zone
Between Lucerne Valley and Brisbane Valley

The Mojave Desert region of southern California
is a structural domain bounded by the Garlock fault
on the north» the: San Andreas fault: on the southwest,
and the San Bernardino Mountains on the south.
(Figure 2).. This domain embraces a group of at least
seven major, subparallel, northwest: trending, right-
lateral, strike-slip faults (Hewett, 1954; Hill, 1954;
Garfunkel, 1974; Cummings, 1976; Dibblee, 1980)..
The Helendale fault zone is one of the principal
members of the: westernmost part of the system.. The
Helendale fault zone is not composed of a single
through-going fault strand but. rather- a set of discon-
tinous right stepping: fault strands that trend N45-
50°W (Figure 2). Only locally does the fault display
throughgoing linear continuity of topographic fea-
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Index map showing location of the Helendale fault zone (HF)
and strips of this map.
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Figure 2: (c-d)

tares. The linearity of topographic features suggests
that the Helendale fault dips nearly vertically.

Geomoiphic evidence of young-looking fault
features along the fault zone is. abundant, and
includes fault scarps» linear ridges and valleys,
depressions, right laterally offset and deflected

34°42'30°

34°37'30"

HIGHWAY 15

streams, beheaded streams, gully, notch, hillside
trench,, soil contrast;,, aligned, springs,, and ponded
alluvium (Figure 2), However, such evidence: is not
everywhere equally clear.

The most prominent interruptions of the fault
zone occur in Lucerne Valley and in Fairview Valley
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(Figure- 2a-c). In Lucerne' Valley, the fault trace is.
completely concealed by Holocene alluvial deposits
for about 5 kilometers. South of the town of Lucerne
Valley,, the fault zone is characterized by two traces..
These fault: traces are marked, by lines of springs,
scaips, faceted spurs, notches, trenches, and. linear
canyons. Another fault trace lies about 3 kilometers
northwest ofthe above described southwestern trace
and. is characterized by a soil contrast across it
(Figure 2a).,

Just north of Lucerne Valley, the fault zone is
characterized, by northeast facing low scaips in relict:
lake deposits. These scarps, are moderately youthful
in appearance: and are undissected. Northwestward
form here: to Fairview Valley,, the fault zone is com-
posed of two or three parallel fault traces (Figure
2b). Along this segment, over' much of its length,, the
fault zone is dominated by erosional features such as.
trenches, notches,, canyons,, and gullies. 'The other
principal fault generated surface features along this
segment: are offset and beheaded stream courses,,
scarps,, and depressions.

The: second, interruptions of the fault zone occurs
in Fairview Valley (Figure 2c¢). The northwest and
southeast: corners of the Valley are characterized by
young-looking fault features. The northeastern part
of the Fairview Valley Lake plain is partially co-
vered by locally derived, gravels that appear' to form
a. line along this segment. This lineament: suggests
that the gravels might form an erosional surface
brought out by faulting:, but: there is no surface
expression indicative of a topographic step along this
segment.. From here- to northwestward, it is obvious
that the fault is a relatively continuous {Figure 2d).
Along: this segment: of the fault zone, northeast fa-
cing low scarps, offset: and beheaded stream courses.,
aligned notches,, trenches, and linear gullies are
easily visible.

Conclusion

The traces of youthful faults, can generally be
recognized, by topographic features or vegetation and
soil contrasts across the fault traces,. Remote sensing
can be a very efficient tool for the identification of
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these features,, The most: common topographic
expressions are scarps, trenches,, notches, linear
ridges and valleys, benches,, depressions, ponded
alluvium, lines of springs and ,or vegetation,, faceted
spurs,, and offset and beheaded, streams..
Development of these features can be attributed to
repeated fault movements and effects of erosion and
deposition along the fault. Preservation ofthese fea-
tures, is mainly dependent on climate. The' destruc-
tion of them may be the result of erosion.,, burial, by
wind or water-borne sediments, or modification by
human activities,, All these processes are episodic. It
is important to appreciate that landscape elements of
fault lineaments can be rapidly buried in Holocene or
even in historic: time., Thus., the lack of surface:
expression is no evidence for inactivity. Aerial pho-
tography can also be used to establish, the relative
age of faulted, surficial deposits. Age- must be deter-
mined by careful field inspection and, dating methods
of geologic materials. Historic seismic records and
well-documented seismic events must be used in the
evaluating of the age of faulting and its classifica-
tion.

Most of the fault lineament elements defined
here are best preserved along the Helendale fault
zone. Therefore, it forms a good example for the
application, of remote sensing- of young-looking'
faults.
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JEOLOJI MUHENDISLIGI DERGISI
YAYIM AMACLARI VE KURALLARI, YAYINA KABUL iLKELERI

AMAC
JEOLOJI MUHENDISLIGI DERGISI

insan, ile Yerkiire: arasindaki etkilesimlere iligkin bilgi ve deneyimleri daha giivenli ve daha rahat bir yasani ortami
saglamak dogrultusunda, dogal cevjeyi gozeterek, insanin hizmetine sunmayr amaclayan Jeoloji Miihendisligi
mesleginin glinliik yasamdaki yerini ve dnemini daha etkin bir sekilde yansitmak,

BE alanda ulusal ve uluslararasi gelismeleri Jeoloji Miihendsilerinin bilgisine sunmak,

Konu ile dogrudan/dolayli etkinliklerde: bulunan bilimadamlan, arastirmacilar, miihendisler ve diger uygulayicilar
arasindaki bilgi ve deneyim, iletisimini gliclendirecek ve hizlandiracak kolay erisilebilen, genis katilimli bir tartisma
ortami saglamak ve yayma olanagi yaratmak.

Tirkiye'nin sosyal ve ekonomik kalkinmasini yakindan ilgilendiren jeolojiye iligkin sorunlarin daha etkin ¢oziimiini
saglamak acisindan biiylik 6nem. tastyan kurumlararasi isbirliginin baslatilmasina katkida bulunmak,,

Torkgenin jeoloji mithendisligi alaninda bilim dili olarak gelistirilmesini ve yabanci sozciiklerden
arindirilmasin:! 6zendirmek, gibi. amaclara sahiptir.

KAPSAM VE NITELIiK
JEOLOJI MUHENDISLIGI DERGISI, ulusal ve uluslararasi platformda yerbilimlerinin uygulamaya, doniik, alanlar ile ilgili
caligmalar yapan herkesin katkilarina, aciktir. Bu cergevede

insanin yasamini etkileyen jeolojik stirecler ile miihendislik yapilart ve bunlara iligkin, sorunlar ve ¢éziimler

Jeolojik kaynaklarin yonetimi ve ekonomik degerlendirmesi.

Dogal ve: yapay kirleticiler ve ekosisteme etkileri

Jeolojik anitlarin koiniast

Jeolojik, sorunlarin ¢oziimiine katkida bulunan arazi ve laboratuvar yontem ve tekniklerinin gelistirilmesi ile ilgili
kuramsal ve uygulamali caligmalar1 kapsayan triinler,, Yayin Kurulunun degerlendirmesinden, gectikten sonra Jeoloji
Miihendisligi Dergisinde yayinlanir.,

Jeolojinin uygulama alanlarina iliskin, her tiirlii ¢calisma Jeoloji Miihendisligi Dergisinin yayin amagclarina uygundur. Bununla
birlikte, caligmaya konu olan sorunun kullanilan teknik ne olursa olsun, bilimsel yontemlerle ele alinmasi ve jeolojinin
uygulama, alanlarina, iligkin olmast aranan temel nitelikler arasinda olacakti> Calismanin daha dnce' Tiirkge yayimlanmamig
olmasi gerekmektedir. Jeoloji. Miithendisligi Dergisi yeni. yapisiyla beg tiir yazi yayinlanacaktir;

1-

ELESTIREL .INCELEME (Review Paper): Editorlerin, daveti iizerine veya bilgisi dahilinde hazirlanan., jeoloji
miihendisliginin herhangi bir' alaninda halen kullamlmakta, olan. teknik, yontem ve: yaklagimlarin, giiniimiiz: teknolojik
gelisimleri ve kendi deneyimleri 1giginda inceleyeni, bu agidan Oneriler gelistiren yazilardir. Yazi uzunlugu, konuya
bagli olarak degisebilir.. Yayin Kurulu incelemesi zorunlulugu yoktur.

ARASTIRMA MAKALESI (Research Article): Ozgiin bir calismanm sunuldugu, yazidir. Kurumsal temel,, yeterli
miktar ve nitelikte veriye dayali bulgu ve sonuclarin ayrintilartyla degerlendirildigi boliimleri igermelidir, Yazinin
toplam uzunlugu 6000 sozciik esdegerini (10 JMD sayfasi) agmamalidir. En az iki yayin kurulu iyesi tarafindan
incelendikten sonra yayinlanir.

TEKNIiK NOT (Technical Note); Herhangi bir siirec veya teknigi, kuramsal temel, yeterli, veri,, ve ayrintili
degerlendirmeye dayanmadan sunan ve amaci bu siire¢ veya teknikleri kullanabilecek yerbilimcilere duyunnak”olan
Ozgiin yazidir. Yazinin uzunlugu 5000 sozciik esdegerini (8 JMD sayfas1)) agmamahdir. En az iki yayin kurulu iiyesi
tarafindan incelendikten sonra yayinlanir.

ARASTIRMA NOTU (Research Note): Heniiz tamamlanmamus, eksik veri» ve bulgularla ytizeysel degerlendirmelere
dayali kendi icinde tutarli, 6zgiin deneysel» uygulamali veya kuramsal aragtirmalarin, dnsonuglarinin veya bulgularinin,
sunuldugu yazidir. Amag, okuyucuya giincel bir konuya iligskin bir- ¢aligmanin 6n bulgu ve: sonuglarini1 duyurarak konu
lizerinde tartigma ortami yaratmak., konunun .gelismesine bagka aragtirmacilarin katkilarini saglamaktir. Yazi uzunlugu
5000 sozciik esdegerini (8 JMD' sayfasi)) asmamalidir. En az iki yayin kurulu, iiyesi tarafindan incelendikten sonra
yayinlanir.

GORUS-YORUM ve YANITLAR (View, Comment and Reply): Dergide yayinlanan yazilar hakkinda her tiirlii
goriig, yorum ve bunlara iligkin yanitlari icerir. Editorlerin uygun gordiigii, uzunlukta yayinlanir.



YAZILARIN DEGERLENDIRILMESI VE YAYINA KABUL iLKELERI

JEOLOJI MUHENDISLIGI DERGISI Editorliigiine 2 saur arayla 12 punto harflerle yazilmis ve 3 niisha katinde ulasan
yazilar,, oncelikle icerik., sunum, yayim kurallari, vd. yonlerden Editorliik tarafindan incelenir ve daha sonra, degerlendirilmek
lizere en az iki Yaym Kurulu iiyesine gonderilir.. Yayin Kurulu tyelerinden, gelecek goriisler dogrultusunda yazm.in
dogrudan* az veya onemli Olgiide diizeltilmesi kosuluyla yayimlanmasina veya reddine Editorliikge karar verilir ve sonug
yazarlara bildirilir..

Yayin Kurulu tyelerinin, birbiriyle ¢elisen goriis bildirmeleri durumunda Editorliigiin bir karara, varabilmesi icin yazi,
tctinci bir Yayin Kurulu tiyesine gonderilir. Yaym. Kurulu tiyeleri, gerekli goriirlerse yazilart diizeltilmis haliyle tekrar gortlip
degerlendirebilirler.

Yazarlar, Yayin Kurulu. Uyelerinin ve Editorliigiin, yaptig1 elestiri, oneri ve diizeltmeler arasinda katilmadiklari hususlar
oldugunda bunlar1 ayri bir sayfada gerekgeleriyle birlikte aciklamalidir.

Goénderilen yazilar., JEOLOJI MUHENDISLIGI DE'RGIShtdt yayimlansin veya. yayimlanmasin yazarlara geri iade edilmez,

YAZIM DILt

JEOLOJI MUHENDISLIGI DERGISI *nde yayin dili olarak "Tiirkge* ve "Ingilizce™ kullanilmaktadir. Dergide; ayrica
yazilarin baghklari,, dzetleri ve tiim cizelge ve resimlemelerin aciklamalar Tiirkce ve Ingilizce olarak iki dilde birlikte
verilmelidir.,

YAZIM. KURALLARI

JEOLOJI MUHENDISLIGI DERGISFnd& yaymlanmasi kabul edilen yazilarm basini oncesi dizgi islemleri Editorliikce
..yazarlara gonderilecek, olan "Makale Yazim Formatt'na gore yazarlar tarafindan yapilir. Zaman tasarrufu, ekonomiklik ve
yazilarin son seklinin yazarlar tarafindan da kontroliinii: saglamak agisindan tercih edilen bu yontemde, yazarlar yazilarini
baskiya girecek sekilde bilgisayarda formata uygun bir sekilde dizerler ve birakilan, bosluklara da. sekil ve cizelgeleri.
yerlestirerek (camera-ready uygulamasina benzer sekilde) basim asamasina getirerek. Editorliige gonderirler.

Metin, icinde ana boliim basliklar1 disinda en fazla, ti¢ alt baslik olu.sturalm.ali ve basliklara, numara verilmemelidir..

Bunlarin yazim sekli, asagidaki gibi olmaldir..

0z

ABSTRACT

Ana Bashk

Birinci derece alt baslik
Ikinci derece alt baghk
Uciincii derece alt baslik

Sonuglar ve Tartismalar
Katk1 Belirtme
Kaynaklar

1. Baslik; konuyu en iyi sekilde belirtir ve 12 sozciigli gecmeyecek sekilde kisa secilmeli ve Tiirkge bashigin (ilk harfler
biiyiik ve tiimil. koyu. yazilmis) yarasira, Ingilizcesi (italik ve: ilk harfler biiyiik ve normal) de yazilmalidir. Eger yazi
Ingilizce yazilmis ise 6nce ingilizce sonra Tiirkce baslik verilmelidir..

2.. Oz; yazinin baslangicinda 200 sozciikten az, 400 sozciigii gecmeyecek sekilde hazirlanmis, Tiirkce 6z (abstract) ve
Ingilizce Ozet (Abstract) bulunmalidir.. Bu béliim, yaymin diger béliimlerinden ayri olarak yayimlanabilecek dizende
yazilmig, yazinin tiimiinii en kisa, ancak 6z bicimde yansitir nitelikte (6zellikle galismanin amacini ve sonuglarini
yansitarak) olmalidir. Yazi Tiirkge- yazilmigsa Abstract™ m, Ingilizce yazilmissa, Oz'lin bashg1 ve metin kismi italik
karakterle yazilmahdir,. Ayrica» 6z ve ve abstract boliimlerinin altinda bir satir bosluk birakilarak. Anahtar sozciikler ve
Key words (en az 2, en ¢ok 6 sozciik -alfabetik siraya gore) verilmelidir.. Yazinin genel olarak asagida belirtilen, diizene
gOre sunulmasina 6zen. gosterilmelidir.

a) Baslik (Tiirkce ve Ingilizce)

b) Yazar ad{lar). ve adres(ler)i (yazar adlari koyu karakterle' ve soyadlari tamamen biiyiik harfle» adresler normal Itatik
karakterlerle)

c) Oz (anahtar sozciikler eklenerek)

d) Abstract, (key words eklenerek)

e) Giris (amag, kapsam, calisma yontemleri» vd.)

f) Metin boliimii (yontemler,,, calisilan malzeme,, saha tanimlamalari, vd,)

g) Sonuglar' ve Tartigmalar (Sonuglarin tartigilmasi gerektigi durumlarda, tartismalar sonuclarla birlikte verilmelidir, Bu,
durumda. "Sonuglar" baslig1 yerine 'Tartisma ve Sonuclar” bashigi kullanilmalidir,.



h) Katki belirtme (gerekiyor ise)
i) .Kaynaklar

j) Ekaciklamalar

6. Metrik sistem veya SI birimleri (kPa, kN/m’ vb.) kullamlmahdur.,
7. Gerek metin icinde ve ¢izelgelerde, gerekse resimlemelerde rakamlarin ondalik boliimlerinin ayrilmasi i¢in nokta

Kaynaklar

kullanilmalidir (3.1 gibi),

&

a) Metin icinde kaynaklara deginme yapilirken asagidaki, orneklerde: oldugu gbi.,, bibliyografya arastirici soyadi ve: tarih

sirastyla verilir.

..... Ford (1986) tarafindan. .,.,......,

b)

e)

........ bazi aragtirmacilar (Williams, 1987; Gunn, 1990; Sarag ve Tercan, 1.995)

Birden fazla sayida yazarli yayinlara metin iginde deginilirken ilk yazarin adi belirtlm.eli digerleri igin. vd, ibaresi.
kullanilmalidir.

..Doyuran vd. (1995)......
_Smart vd. (1971).....

Ulagilamayan bir yayina, metin, i¢inde deginme yapilirken bu kaynakla birlikte- alintinin, yapildigi .kaynak, da asagidaki
sekilde belirtilmelidir. Ancak Kaynaklar Dizininde sadece alintinin yapildigi kaynak belirtilmelidir.

_....Dieybrodt (1981; Schuster ve White, 1971).........

Kisisel .gorlismelere: metin icinde soyadi ve tarih belirtilerek deginilmeli, ayrica. Kaynaklar Dizininde de belirtilmelidir’
(Soyadi, Adw» 'Tarih. Kisisel goriisme. Gortstilen kisi(ler)in adresi)

Kaynaklar, yazar soyadlar1 esas alinarak alfabetik sirayla verilmeli ve metin i¢cinde deginilen tiim kaynaklar Kaynaklar
Dizininde eksiksiz olarak belirtilmelidir.. Kaynaklarin yazilmasinda asagidaki Orneklerde- belirtilen diizen esas ahum
alidir;,

» Sireli yaymnlar ve bildiriler:

[Yazar ad(lar)1, Tarih.,. Makalenin baghigi, Siireli Yayinin Adi (kisaltilmamis), Cilt No. (Sayt No,), sayfa no.]

Drew,,, D.P.,, 1.99. Agriculturally induced changes in the Burren. karst, western. Ireland., .Environmental Geology, 28(2),
137 -144,

[Yazar ad{lari)i, Tarih. Bildirinin baghg1., Sempozyum veya Kongrenin Adi, Editér(ler), Basimevi, Cilt No., (birden fazla
ciltten olusuyorsa), Diizenlendigi Yerin Adi, sayfa no., |

Unal, E.,, bzkan., I, ve Ulusay, .R., 1992. Characterization of weak, stratified, and clay bearing .rock: masses., ISRM
Symposium; Eurock™92 - Rock Characterization,, Chester» U.K., 14-17 September .1992, J.,A.Hedson (ed.), British
Geotechnical Society, London, 330-335..

*  Kitaplar icin:

[Yazar ad(lan)i, Tarih.. Kitabin Ad1 (ilk harfleri biiyiik).. Yaymnevi..,, Basildig1 Sehrin Adi, sayfa sayisi,. |

Palmer, CM., 1996., Principles of Contaminant Hydrogeology (2" Edition), Lewis Publishers, New York:, 235 p.
Ketin, t. ve Canitez, N.,; 1972,. Yapisal. Jeoloji., ITU Matbaasi, Giimiigsiiyii, Say1:869, 520 s.

*  Raporlarve Tezler:

[Yazar' ad(lar).;, Tarih, Raporun veya tezin bashgi. Kurulusun veya Universitenin Adi,, Arsiv No., (varsa), sayia sayisi
(yaymmlanip,yayimlanmadigi)]

Demirok, Y., 1978., Mugla-Yatagan linyit sahalari jeoloji ve rezerv 6n rapora., MTA. Derleme No0:6234, 17 s

(yayimlanmamis)..
Sénmez, H., 199., T..K.I.,-E.,L.I Soma Linyitleri agik isletmelerinde eklemli .kaya kiitlesi, i¢indeki sevlerin durayliliginin
degerlendirilmesi. Hacettepe Universitesi Fen. Bilimleri. Enstitiisii., Ankara, Yiiksek Miihendislik Tezi, 99s

(yayimlanmamis).

Internet Siteleri

[http://www.,ana. site adi/alt boliim/Ozel, sayfa]

http://www.iunesc.usgs.gov/tenest1™” contaminants/tcuster_5002531.htm!

* Compact Disk (CD) Ortamlart

[Yazar' ad(lan)1, 'Tarih. Bildirinin baghg:. Siireli Yaym,,, Kitap veya Kongrenin Adi, Editor(ler),, Basimevi, CD' ad1 veya
No.su, Diizenlendigi Yerin Adi, CD'deki sira No.|



Sezen» T.F. ve Cent, O., 2001, Bolu. Ovasi ve yakin civarinin neotektonigi ve deprem riski. 54.. Tirkiye Jeoloji
Kurultagyt: Jeo2001, Ankara, 7-10 Mayis 2001, Jeoloji Miihendisleri Odasi. Bildiriler CD's1, Bildiri No:54-69.

NOT: Tum kaynaklarda ilk satirdan sonraki satirlar 1.5 cm iceriden baslanarak yazilmalidir.

Esitlikler ve Formiiller

a) Esitlikler elle yaziirnamah ve bilgisayardan, yararlanilmalidir., FEsitliklerde:, yaygin olarak, kullanilan uluslararasi
simgelere yer verilmesine 6zen. gosterilmelidir.

b) Her esitlige sirayla numara, verilmeli» numaralar parantez icinde esitligin hizasinda ve sayfanin sag kenarinda
belirtilmelidir.

c) Egsitliklerde kullanilabilecek alt ve tist indisler belirgin sekilde ve daha kiigiik karakterlerle «yazilmahdir (I, X’ gibi).

d) Egsitliklerdeki sembollerin agiklamalari esitligin, hemen altindaki ilk paragrafta verilmelidir..

e) Karekok isareti yerine parantezle birlikte iist indis olarak 0.5 kullanilmalidir' (0", .=a_s" gibi).

f) Bolme isareti olarak yatay ¢izgi yerine "7" simgesi kullanilmalidir., Carpma isareti olarak genellikle herhangi bir isaret
kullamlmamali, ancak zorunlu hallerde "*" isareti tercih edilmelidir (Y=5*10"X gibi)..

g) Kimyasal, formiillerde iyonlarin gosterilmesi amaciyla Ca** veya COg~ gibi ifadeler yerine Ca>* ve CO*" kullanilmalidir.

h) Izotop numaralar,, 6rnegin "*O seklinde verilmelidir.

Cizelgeler

a) Yazarlar, Derginin boyutlarin1 dikkate alarak,, c¢izelgeleri simirlamali ve gerekiyorsa metinde kullanilana oranla
cizelgeleri daha kiigiik karakterlerle yazmalidir. Bu amacla ¢izelgeler tek siituna (7.5 cm) veya cift siituna (16 cm)
yerlestirilebilecek, sekilde: diizenlenmesine 6zen gosterilmelidir. Tam. sayfaya, yerlestirilmesi, zorunlu, olan biiyiik
gizelgelerin en fazla (16 x 21) cm boyetlarmda. olmasi gereklidir.. Bu boyutlardan daha biiyik ve katlanacak ¢izelgeler
" kabul edilmez.,

b) Cizelgelerin hemen altinda gerekli durumlarda, aciklayici dip notlarina veya kisaltmalara, iligkili aciklamalara yer
verilmelidir.

c) Cizelgelerin basliklar» kisa ve 6z olarak secilerek,, hem Tiirkge (normal karakterle ve ilk. harfi biiyiik digerleri kiigiik
harfle) hem de Ingilizce (ilk harfi biiyiik digerleri, kiiciik italik harflerle) "Cizelgeler- Dizini" bashg1 altinda ayr1 bir
sayfaya yazilmalidir. Ingilizce olarak hazirlanmis yazilarda 6nce- Ingilizce sonra Tiirkge cizelge bashgi verilmelidir.

d) Cizelgelerde: kolonsal ayrimi gosteren diisey cizgiler yer' almamali, sadece cizelgenin {ist ve alt sinirlari ve gerek goriilen
diger boliimleri, i¢in yatay cizgiler kullanilmalidir.

e) Her cizelge ayr bir sayfaya bastirilarak ve siraya dizilerek Cizelgeler Dizini sayfasiyla, birlikte metnin arkasina
konulmalidir. Cizelge basliklari ¢izelgenin lizerine yazilmamaldir.. Cizelge numaralarinin kursun kalemle her cizelgenin.
sag Ust kosesinde belirtilmesi yeterlidir.

Resimlemeler (Cizim, fotografve levhalar)

a.  Degerlendirme asamasinda sekillerin, orjinallerinin gonderilmesine gerek yoktur.. Bu asamada, ¢izimlerin teknik ¢izim.
normlarina uygun, olarak ¢ini miurekkeple aydingere: ¢izilmis veya bilgisayar ciktist olarak alinmig ve harf> rakam ve
simgeleri kolaylikla okunabilen orjinallerinin Kaliteli kopyalan gonderilmelidir.

b.  Tim cizim ve: fotograflar sekil olarak degerlendirilip numaralandinlma.lid.ir. Sekil alt1 yazilar1 "Sekiller Dizini"" baslig1
altinda, hem Tiirkce (normal karakterle ve ilk harfi biiyiik, digerleri kiigiik harflerle) hem de Ingilizce (ilk harfi biiyiik,
digerleri kiigiik. Italik, harflerle) ayri bir sayfada verilmelidir. Yaz1 ingilizce olarak hazirlanmissa. sekil alt1 yazilar1 énce
Ingilizce sonra Tiirkce verilmelidir.

[ Her- sekil, ayr. bir sayfada yer alacak, bicimde siraya dizilerek Sekiller Dizini, sayfasiyla birlikte cizelgelerden sonra
sunulmalidir. Sekil alt1 yazilarinin ayrica sekil sayfalarina da. yazilmasina gerek olmayip, sekil numaralarinin kursun
kalemle her seklin sag tist kosesinde: belirtilmesi yeterlidir.,

d. Sekillerin boyutlart ya tek siituna (7,5 cm), ya da ¢ift siituna (en fazla. 16 cm) yerlestirilebilecek nitelikte
hazirlanmahdir.. Tam. sayfaya yerlestirilmesi, zorunlu, olan biiyiik sekillerin, sekil alt1 aciklamalarina da yer' kalacak
bicimde, en fazla (16x21 cm) boyutlarinda olmasi gereklidir. Belirtilen bu boyutlardan daha biiylik ve katlanacak
boyuttaki sekiller kabul edilmez.,

e.  Harita., kesit ve planlarda sayisal Olcek, yerine: cubuk (bar) tiirli 6lgek, kullanilmalidir.

f. Sekiller yukarida belirtilen, boyutlarda hazirlanirken sekil tizerindeki agiklamalarin (karakterlerin) okunabilir
boyutlarda olmasina 6zen gosterilmelidir.

g. Fotograflar sekiller icin yukarida belirtilen boyutlarda, parlak kagida, kontrasli ve siyah-beyaz basilmis olmalidir..
Fotograflarin tizerinde gosterilebilecek olan simgeler icin ¢ini. miirekkebi veya letraset kullanilmalidir, 6zellikle koyu



tonlarin egemen oldugu bolgelerde simgelerin beyaz letrasetle gosterilmesi Onerilir.. Yaygin olarak kullanilan
uluslararasi simgelerin kullanilmasina 6zen gosterilmelidir.

Mikroskopla c¢ekilmis ince kesit-, fotograflar1 (paleontolojik veya mineralojik), levha (p, ." olarak degerlendirilir ve
parlak .siyah-beyaz kagida basili olmalari gereklidir. Levha sayisi ticten ¢ok olmamalidir. ' - - V

Ek Aciklamalar ve Dipnotlar
a. .Ana metnin i¢ine alinmasi,, okuyucumun dikkatinin dagilmasina yol acabilecek ve hatirlatma niteligindeki bilgiler,, yazinin

sonunda "Ek Aciklamalar” basligi altinda konulabilir (lstatistik bilgilerin verilisinde, formiillerin ¢ikarilmasinin
gosterilmesinde, bilgisayar programlarinin verilmesinde» vb. konularda bu yol izlenebilir.)

b. Dipnotlar,, yerlestirme ve yazilma agisindan giicliiklere neden oldugundan,,, *£ok' gerekli durumlar disinda
kullanilmamalidir. Eger dipnot kullanilirsa, yildiz; (*) isareti ile gosterilmeli ve miimkiin oldugunca kisa tutulmahdir.
Dipnotta eger deginme yapilirsa bibliyografik bilgiler dipnotta degil, Kaynaklar Dizininde verilmelidir.

my*
YAZILARIN GONDERILMESI .

JEOLOJI MUHENDISLIGI DERGISf wn " Yayim Amag ve Kurallari" nda belirtilen ilkelere uygun olarak < Rpzdanmus
yazilar, biri orijinal diger ikisi fotokopi olmak tlizere asagidaki yazigsma adresine ii¢ niisha gonderilmelidir. Orijinal
resimlemeler» yazinin yayma kabul edilmesi durumunda kullanihnak iizere yazarlar tarafindan muhafaza edilmeiidU'.

JEOLOJI MUHENDISLIGI DERGISI EDITORLUGU
T.M.M.O.B.

Jeoloji Miihendisleri Odasi

PK 464, Yenisehir

06444, Ankara

Tel

1 (312) 432 30 85 / (312) 434 36 61

Faks 1 (312) 4,34 23 88

AYRI BASKILAR

Dergide yayimlanmasi kabul edilen, yazilarin ayri baskisindan on adet: yazarina veya. birden fazla yazarli yazi da yayim
icin bagvuruyu yapan, yazara olanaklar ¢ercevesinde ticretsiz olarak, gonderilir. Ondan fazla, ayr1 baski talebinde bulunulmasi
halinde yazarlar tarafindan her ayr1 baski icin. Jeoloji Miihendisligi Odasi Yonetim. Kumlu tarafindan belirlenen ioret 6denir.





