«Dis cekirdegin akiskan oldugu ilk olarak kim N\
tarafindan, ne zaman, nasil anlasiimistir?»

* Dunya’nin cekirdeginin varhligi Richard Oldham
tarafindan 1906’da P ve S dalgalarinin uzak

depremlerden kaydedilmemesi ile kesfedilmistir.

* Dis cekirdeqgin akiskan oldugu Harold Jeffreys
tarafindan 1926’da sismik dalga kayitlari tizerinde

yaptigi arastirmalarla kesfedilmistir.

e 1936’da Inge Lehmann sismik dalga kayitlarindan
ic cekirdegin varligini kesfetmistir.




DUnya’'nin merkezindeki isinin kaynagi

* Dinya’nin olusumu sirasinda enerji kaybettlkge -

kicilmesi ve 1sinmasi. . 5 ek
* Kutlegcekiminin etkisiyle agir maddelerin - /
/
’l

merkezde, hafif maddelerin ylizeyde birikmesi
surecinde meydana gelen surtinme.

* YerkUredeki i1sinin yaklasik %90’InIn kaynagi ~
radyoaktif maddelerin daha kararl bir geklrded<
yapisina ulasmak icin 1sima yapmasi. .

* Dlnya ginumuzde 50 terawatt glicle ener"
kaybediyor. Ancak yeryuzinun ortalama
sicakhginda belirgin bir disus gozlemlenm
Bu durum Dinya’nin merkezindeki radyoakti
maddelerin hemen hemen ayni gicle s
Urettigini gosteriyor.




DUNYA’NIN IsI AKISI

Isi iletim
mekanizmasi

f Adveksiyon

onveksiyo

iletim
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Jeofizik yontemler, yer icinin fiziksél szelliklerine cevap
verir ve belirli bir fiziksel 6zelligin diger alanlara gére
farklilik gosterdigi bélgelerde basariyla uygulanir.

How we wish geophysics How geophysics actually
worked... N works...
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Hangi Fiziksel Ozellikler?

GRAVITE

Daglar, okyanus cukurlari, gelgit ve hatta
buyuk yapilar Dunya’nin gravite alanini etkiler.

Yerkabugunu olusturan elementlerin
bilesimindeki farkliliklar da ki¢lik 6lcekli
gravite alani degisimlerine neden olur.

Gravitedeki degisimler olctimlerek kayaclarin
yogunluklarindaki degisim belirlenir.

Yercekimi ivmesi ve yercekimi potansiyel
enerjisinin yer ylzeyinden ve havadan
Olculmesi ile maden, kdmir, petrol ve dogal
gaz aranabilir.

https://www.jpl.nasa.gov

Klresel Gravite Haritasl



Hangi Fiziksel Ozellikler?
ISI AKISI

Dinya’nin merkezinde ana i1s1 kaynaklari, ilksel is1, sirtinme ve
radyoaktivitedir.

Is1 akisi okyanus ortasi sirtlarda cok yuksek, dalma batma zonlarinda
dusuktar.

Isi akisi 6lcumleri jeotermal arastirmalarda kullanilir.

F003/0RS1S 1396
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Hangi Fiziksel Ozellikler?

TITRESIMLER

Sismik dalgalar Dlinya’nin icinde veya yuzeyi
boyunca seyahat eden titresimlerdir.

Ayni zamanda Dunya butun olarak da titresebilir,
buna yerin serbest titresimi veya normal mod
denir.

Sdiff, SKS, and SKKS

Dalgalar veya normal mod nedeniyle olusan yer 60

hareketleri sismograflar kullanilarak olctlur.

Depremlerin konumu levha tektonigi ve manto
konveksiyonu hakkinda dnemli bilgi saglar.

Sismik dalga kayitlari dalgalarin gectikleri ortam 2
hakkinda bilgi saglar.

05\



Hangi Fiziksel Ozellikler?

TITRESIMLER

Dalgalar, gectigi ortamdaki kayacin yogunlugu
veya bilesimi degisirse yansirlar. Yansiyan
dalgalarin kaydedildigi ve incelendigi yansima
sismolojisi birkac kilometre derinlige kadar yer
ici hakkinda bilgi saglar ve jeolojinin daha iyi
anlasiimasinin yani sira petrol ve dogalgaz
aramalarinda da kullanilir.

Sismik dalgalarin seyahat dogrultusunun
degismesine kirilma denir ve yerin derin
yapisinin incelenmesinde kullanilabilir.
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Hangi Fiziksel Ozellikler?

el _-_T? '7.‘_‘ Slow Motion
ELEKTRIK -~"’I-'.{‘.-. -:-_
Elektrigi simsek caktigl zaman gorsek de, I
ylzeyin yakininda metre basina ortalama r; -

ortalama 120 volt olan bir asagi dogru
elektrik alani vardir.

lyonosferden (lyonosfer, atmosferin
elektromanyetik dalgalari yansitacak
miktarda iyonlarin ve serbest elektronlarin
bulundugu 70 km ile 400 km lik kismi.
Termosferi tamamen kapsarken, mezosfer ve
ekzosferin bir kismini kapsar.) Dunya’nin
bluyuk kismina gelen akim goék garultalu
firtinalarla geri yukari gider ve bulutlarin
altinda simsek olarak gorundr.
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Hangi Fiziksel Ozellikler?
ELEKTRIK

Jeofizik aramalarda bircok elektrik yontem kullanilir. Bazilari, yer icinde olusan, dogal veya yapay kaynakli
dogal potansiyel (spontaneous potential, SP) farkliliklarini dlcer.

Jeofizikte yapay uclasma (IP) ve elektrik rezistivite tomografisi gibi elektrik akimlarinin yapay olarak yer
icine gonderildigi ve kaydedildigi yontemler de vardir.

General resistivity principle

P1/P2 = Potential electode
C1/C2 = Current electode Resistivity meter

Y 500 U v
3 / '. G b - : V'h L A0
141 Y R s = -
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Multicore Cable AT : / \

Metal electrode

Iris Resistivity

Meter Multi-core Cable




Hangi Fiziksel Ozellikler?
ELEKTRIK

Deniz suyu gibi iletkenlerin hareket etmesi gibi dogal veya insan aktivitelerinden kaynakli nedenlerle dis
kaynakli jeomanyetik alan ve Diinya’nin kalici manyetik alaninda bozulmaya neden olan telliirik akimlar

olusur. Tellurik akimlar yer icinde ve okyanuslarda gozlenir.

Yeralti yapilarinin elektrik rezistivite degisimlerinin belirlenmesi icin tellirik akim yogunlugunun dagilimi
kullanilabilir.

North pole




Hangi Fiziksel Ozellikler?

ELEKTROMANYETIK DALGALAR

Elektromanyetik (EM) dalgalar, yukla bir
parcacigin ivmeli hareketi sonucu olusan,
birbirine dik elektrik ve manyetik alan
bileseni bulunan ve bu iki alanin
olusturdugu dizleme dik dogrultuda
yayilan, yayilmalari icin ortam
gerekmeyen, boslukta 1sik hizi ile yayilan
enine dalgalardir.

Electromagnetic Wave




Hangi Fiziksel Ozellikler?

ELEKTROMANYETIK DALGALAR

Yapay ve dogal elektromanyetik dalgalar
cevremizde, heryerde mevcuttur fakat
tamamini gozle gbremeyiz.

Tibbi gorintilemede kullanilan X-i1sinlari,
TV antenleri, radyo istasyonlari, mobil
telefon baz istasyonlari elektromanyetik
dalga lGreten yapay kaynaklara
orneklerdir.

Electromagnetic Wave




Ddmya mn - £
at mosferinden
gecebilir mi?
Isinim Tipi Had Mikrodalga Kizil otesi Etb-rﬂnljr 15ik Morotesi Xisini G-i’:ln’lalﬂﬂl
Dalgaboyu (m) 1ﬂ 10" 107 . 107 10 10°
Dal gaboyunun n
yaklasik olcedi
Binalar Insanlar  Kelebekler Ifne ucu  Tek hicreliler  Molekiiller  Atomlar Atom cekirdedj
Fekans (Hz)
10° 10° 10" 10" 10" 10" 10
En yofun bu
dalgaboyunda
ISINIM yapan )
cisimlerin sicakhiip | |
1K 100 K 10.000 K 10.000. 000 K

—-2i2 "C -173 "C 9.727 "C ~10.000.000 “C



Hangi Fiziksel Ozellikler?

ELEKTROMANYETIK DALGALAR

Dogal kaynakli elektromanyetik dalgalar iyonosferde, manyetosferde ve ayrica
dinyanin dis cekirdeginde meydana gelir.

Dis cekirdegin yuksek iletken sivi demirinde, elektromanyetik induksiyon
yoluyla elektrik akimlari tarafindan manyetik alanlar uretilir.

Depremler de elektromanyetik dalga Gretebilir, buna sismo-elektromanyetik
denir.



Hangi Fiziksel Ozellikler?

Discontinuous Clay Rich Zones

ELEKTROMANYETIK DALGALAR

Jeofizikte kullanilan elektromanyetik
yontemler arasinda gecici elektromanyetik
(transient elektromagnetics, TEM],
manyetotelltrik (MT}ydzey nukleer
manyetik rezonansi ve elektr
deniz tabani logu bulunur.




Hangi Fiziksel Ozellikler?

MANYETIZMA

Dinya'nin manyetik alani
Dinya'yl 6lumcul glines rizgarina
karsi korur ve uzun zamandir
navigasyon icin kullanilmaktadir.

Dis cekirdekteki sivi
hareketlerinden kaynaklanir.

Kayaclardaki miknatislanma,
kitalarin hareketini 6lcmek icin
kullanilabilir.



Hangi Fiziksel Ozellikler?

RADYOAKTIVITE
Radyoaktif bozunma Dunya'nin ic 1sisinin yaklasik% 80'ini olusturur.

Radyoaktif elementler radyometrik tarihleme icin kullanilir.

Hem gecmis jeolojik caglardaki hem de yeni olaylari dogru bir sekilde
tarihlendirmek icin radyoaktif bozunma kullanilabilir.

Yer ve havadan gama spektrometresi kullanilarak yapilan radyometrik
haritalama, litoloji ve bozulmayi haritalamak icin kullanilabilir.



Hangi Fiziksel Ozellikler?

MINERAL FiziGi

Dunya’nin i¢ yapisini belirleyebilmek icin minerallerin fiziksel 6zelliklerinin
anlasiimasi gereklidir.

Ornegin, kayaclarin viskozitesi sicaklik ve basinctan etkilenir, boylece tektonik
levhalarin hareket hizlarinda belirleyici olur.

Suyun fiziksel 6zellikleri hidrosferi sekillendirir, termodinamik 6zellikleri
buharlasma ve atmosferdeki termal gradyani belirler.



JEOFIZIGIN SINIFLANDIRILMASI

v’ Calisma alanlarina gore
v’ Kaynaga gore



CALISMA ALANLARINA GORE JEOFIZIK

ARAMA JEOFIiZiGi KURESEL JEOFIZIK




CALISMA ALANLARINA GORE JEOFiziKk — ARAMA JEOFIZIGI

e Sismik

e Gravite

e Manyetik

e Elektrik

e Elektromanyetik
e Radyometrik

e Jeotermal

e Uzaktan algilama

UYGULAMA ALANLARI

e Petrol ve dogalgaz arama

e Maden arama

e Endiistiyel hammadde arama
e Yeralti suyu arama

o Atik tespiti

e Yapi veya cisim arama

e Arkeolojik kalinti arama
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ORE DRILLI

Core drilling can be considered both a
and geophysical exploration method and
foundation for the positive confirmation of

targets, the delineation and proving of ore bodjes,

and the expansion of reserves. Core drilling al
provides the backb. of detailed mine pl
activities. Core drills are used frequently in
mineral exploration where the coring may be
several hundred to several thousand feet in
length. The core samples are recovered and

ined by geologists and geoph for
mineral percentages, Iithology potrologg and
stratigraphic contact points. Drilling represents
one of the most significant and costly methods

exploration prog for

vlrluully every mineral.
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EMOTE SENSING

R sensing includ hods that utilize
images obtained in the ultra-violet, visible, and
near infrared bands of the electromagnetic
spectrum. Remote sensing data are treated in
digital image format so that they can be
processed conveniently. By comparison with
known spectral responses of minerals or mineral
groups, iron hydroxide minerals, silica, clay
alteration, etc., can be defined over broad areas.
Remote sensing can also be used in
geoenvironmental studies to map surface
alteration and to identify

patterns in areas related to abnormal metal
content in soil. With the rise in UAV (drone)
use, remote sensing on a high-resolution regional
or project specific scale has now become more
accessible and affordable than ever before.
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FOR MORE INFORMATION VISIT BURGEX.COM

AND MINERAL

by Donald B. Heover, Douglas P, Kisin, and David C. Campball
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CALISMA ALANLARINA GORE JEOFiZiK — KURESEL JEOFIZIK

e Sismoloji

e Jeomanyetizma ve Paleomanyetizma
e Gravite ve Jeodezi

e Hidroloji

e Osinografi

e Planetoloji

e Tektonofizik

e Volkanoloji

UYGULAMA ALANLARI

e Deprem

e Manyetik alan degisimleri

e Yercekimi, yerin sekli ve hareketleri
e Yeralti suyu

e Hidrosfer arastirmalari

e Giines ve gezegenler arasi iliski (gezegenler arasi
ortam)

e Levha tektonigi
e Volkanlar
e Yericinin derin yapisi




CALISMA ALANLARINA GORE JEOFIZIK — KURESEL JEOFIZIK

Yerkurenin yuzeyinden cekirdegine
kadar, duragan ve devingen derin i¢

yapisini arastiran alt bilim. /e 3
Ayrica, atmosfer, okyanuslar, diger [

gezegenler ve gezegenler arasi

ortam da arastirma alanidir. W’




KAYNAGA GORE JEOFIiziK

e Sismik

e Bazi elektrik yontemler

[ e Gravite
Pasif yontemler e Manyetik
Gravitasyon ve manyetik alanlar gibi * Bazi elektrik ve elektromanyetik
verin dogal kaynaklarindaki degisimler yontemler
arastirilir. e Radyoaktif yontemler

e Jeotermal yontemler



1915’te I. Diinya Savasinda batan ingiliz
hastane gemisinin denizde uygulanan
jeofizik yontemlerle bulunmasi



https://rcahmw.gov.uk/



https://www.archaeotek-archaeology.org/
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N UYGULAMA ALANI

S5 - £ 3
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Yogunluk 1 1 2 2 2 2 - - 2 -
Manyetik Suseptibilite 1 1 2 2 - 3 - 1 1 -
Elastik katsayilar, yogunluk 1 1 3 1 2 2 - - - -
Sismik yansima Elastik katsayilar, yogunluk 1 1 3 2 2 3 - - - -
Elektrik (Rezistivite) Ozdireng 3 3 1 1 1 1 1 2 1 3
Potansiyel farklar - - 1 3 1 3 3 3 - -
Ozdireng 3 3 1 3 2 3 3 3 3 3
Elektromanyetik iletme, indiikleme 2 1 1 1 1 1 1 1 1 3
Elektromanyetik iletme, indiikleme 3 3 1 3 2 2 2 3 3 -
(VLF)
Elektromanyetik iletkenlik - - 3 1 1 1 2 1 1 1

(yer radan)
Manyetotelliirik Ozdireng 2 1 1 3 3 - - - - -




JEOFiZiK YONTEMLERIN UYGULAMA ASAMALARI
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JEOFiZiK YONTEMLERIN UYGULAMA ASAMALARI

Hangi fiziksel 6zelliklere bagh?

f e gecirgenlik, sismik h|z,_iletkenlik, gozeneklilik,

as gogudlug.n mas é
\{
4 R alisma alaninin boyutlari

: N5)cekte?
N J e Alan, derinlik, ...
i )
J <%arﬂark‘b?uIslaarﬁneler?
L ‘
g ) _e Deniz, daglik alan, omanlik alan, yerlesim alani, ...
p- J En uygun veri toplama geometrisi nedir? |
5 € e 2B, 3B, ofset, acilim, dizilim, ...
AU 4
4 I
Kullanish 6n bilgi var mi?

N J e Onceden belirlenmis gémilii yapi, yeralti yapisi, ...

olay alternatit yontem var

e Maliyet, harcancak is gucu, ekip, ...




Choice of geophysical survey methods for use on Irish road schemes.

Other variables, such as seasonality, landscape, land use, sources of interference efc., should also be
considered, some of which cannot be controlled.
After David et al. (2008), with adaptations.

Briefing Document
Gt if the use of ATVs What sort of
iyt i A Iocation is the
Technique(s) s permitted on Survey Area
the contract in?

Rural or semi-urban

Elowchart Key Clearly state in the

Try EM transects across the peat at

Sm transect intervals, 1o identify areas

of raised ground. Consider combining

the results with targeted
hand-augering or on a regular 10m x
10m grid if mechanical augers are
available. Geologcal Investigations
may also provide useful information,
Augering could determine the depth
below ground and

palaeo-height-differences to identify

Is the purpose
of the survey
over peat

(buil up)

for general prospection a own deposits?

What is the

depth of the
overtying peat
deposits?

Try GPR. Electromagnetic, earth
resistance and/or magnetometer
survey may also be appropriate, It
conditions permit

to trace the extent of known wooden trackways?

Peat is 0.5-

Are you are archaeologically prospective areas.
assessing a Further information could be gained
waeden es.

Try induced polarization
(IP) profiles across the
feature to trace its extent

by budgeting for laboratory magnetic
susceptibility analysis of the cored
solls, in advance of intrusive testing

rackway?

ar

Try a detailed magnetometer area There s no Peat
survey at a 0.5m x 0.25m spatial
resolution. Other techniques can and
should be used to investigate features
of interest and/or as a control

Peat is less than 0.5m deep

a detailed (0.5m x 1m)
EM area survey (apparent
conductivity & apparent
magnetic susceptibility)

Try a detailed (0.5m x 1m)
earth resistance area
survey (Twin-probe,
Wenner or Square arrays)

a detailed (0.25m x 0.05m)
GPR area survey

Are the

deep (o.g. a very large diich, Qreatac than 1.0m dapehy?

Try electrical resistivity tomography (ERT)
profiles across the feature or a detailed or,
(0.5m x 0.05m) GPR area survay

a detailed (0.5m x 1m)
EM area survey (apparent
conductivity & apparent
magnetic susceptibility)

Features....

Or,

Weakly magnetic? Try a detailed (0.5m x 1m)
earth resistance area
survey (Twin-probe,
Wenner or Square arrays)

very magnetic (e . a kiln, furgacé or ather industrial deposits)? targs santzcir fastures: (8.0) channels | mos

Try a detailed magnetometer area

survey at a 0.5m x 0.25m spatial

=pth) of at unknown depth? resolution. Other techniques can and

should be used to investigate features
of interest and/or as a control

shallow (less than 1.0m d

Try a detailed magnetometer
area survey (1m x 0.25m)

The expected
features
include

industrial features (e.g. hearths, furpaces, kilns, brick built structure)

amorphic or Sedimentary
Or, if on ignegus geology

diffuse / small scale (e,g. post-holes / palisades)
Use a pilot geological scan to Igneous
determine areas suitable for

detailed magnetometer area survey

unknown Teature types

or
Surface geology with magnetc pebble components

Try a detalled magnetometer area
survey at a 0.5m x 0.25m spatial

resolution. Other techniques can and
Try a detailed .
(. zrysm % 0. 65,,,) Is it the should be used to investigate features
Try a detailed (0.5m x GPR area survey possible site of of interest and/or as a control
0.25m) EM area survey a stone

(apparent conductivity
& apparent magnetic
susceptibility)

building?

other burnt feature (burnt rpound of stones, building)

Try a detailed (0.5m x 1m)
earth resistance area
survey (Twin-probe,
Wenner or Square arrays)

earth-cut features (ringfort / enclosures, ditches, pits)

Is it the possible site
of features greater
than 1.0m depth,
including
souterrains?

Try a detalled (0.5m x 1m)
earth resistance area
survey (Twin-probe,
Wenner or Square arrays)

a detalled (0.25m x 0.05m)
GPR area survey

a detalled (0.5m x 1m)
EM area survey (apparent
conductivity & apparent
magnetic susceptibility)

Try a detailed (1m x 0.26m) magnetometer area survey.
(strongly consider a 0.5m x 0.25m spatial resolution in
areas of sedimentary geoclagy to identify earth-cut
features). Other techniques can and should be used to
investigate features of interest and/or as a control - this is
parti important if is also
expected, which are unlikely to appear in magnetometer
data. Pilot studies using a magnetometer, earth resistance
or electromagnetic survey may help determine the most
suitable method

Try electrical resistivity tomography
(ERT) profiles across the feature or
a detalled (0.5m x 0.05m) GPR
area survey.

Figure 41. Graphical representation of Table 16.
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Criteria to be applied to each survey environment

What sort of location is the Survey Area in?
Rural, semi-urban or
Urban (built up)
Try GPR. Electromagnetic, earth resistance and/or magnetometer survey may also be appropriate, if conditions permit.
What is the depth of the overlying peat deposits?
There is no peat present or the peat deposit is less than 0.5m deep
The peat deposit is 0.5-1.0m deep or
The peat deposit is greater than 1.0m deep
Are the archaeological features
shallow (less than 1.0m depth) or unknown
deep (e.g. a very large ditch, greater than 1.0m depth) or
very magnetic (e.g. a kiln, furnace, or other industrial deposits) or
weakly magnetic?
What is the geology?
metamorphic / sedimentary or
igneous or
Surface geology with magnetic pebble components
Are the expected features mostly
masonry / stonework or
cavities or
large earth-cut features (e.g. channels, moats) or
industrial features (including hearths, furnaces, kilns, brick built structure etc.) or
ordinary earth-cut features (ringfort / enclosures, ditches, pits, etc.) or
other burnt feature (e.g. burnt mound of stones, building)
diffuse / small (i.e. post-hole features, palisade features)
unknown?
Try a detailed (0.5m x 1m) earth resistance area survey (Twin-probe, Wenner or Square arrays) or
a detailed (0.5m x 1m) EM area survey (apparent conductivity & apparent magnetic susceptibility) or
a detailed (0.25m x 0.05m) GPR area survey or
If you are assessing a wooden trackway
Is it the possible site of
a stone building or
features greater than 1.0m depth, including souterrains?

Try electrical resistivity tomography (ERT) profiles across the feature or a detailed (0.5m x 0.05m) GPR area survey.
Try a detailed (1m x 0.25m) magnetometer area survey.

Strongly consider a 0.5m x 0.25m spatial resolution in areas of sedimentary geology to identify earth-cut features.
Other techniques can and should be used to investigate features of interest and/or as a control
Predominantly gley soils should be assessed with electromagnetic conductivity / earth resistance and magnetometer surveys
Pilot studies using a magnetometer, earth resistance or electromagnetic survey may help determine the most suitable method
Try a detailed magnetometer area survey at a 0.5m x 0.25m spatial resolution.
Other techniques can and should be used to investigate features of interest and/or as a control
Use a pilot geological scan to determine areas suitable for detailed magnetometer area survey or
try a detailed (0.5m x 0.25m) EM area survey (apparent conductivity & apparent magnetic susceptibility) or
try a detailed (0.5m x 1m) earth resistance area survey (Twin-probe, Wenner or Square arrays) or
try a detailed (0.25m x 0.05m) GPR area survey
Try a detailed (1m x 0.25m) magnetometer area survey or
if on igneous geology
Is the purpose of the survey over peat
for general prospection of unknown deposits or
to trace the extent of known wooden trackways?
Try EM transects across the peat at 5m transect intervals, to identify areas of raised ground
Consider combining the results with targeted hand-augering or on a regular 10m x 10m grid if mechanical augers are available.
Geological Investigations may also provide useful information. Augering could determine the depth below ground and palaeo-
height-differences to identify archaeologically prospective areas. Further information could be gained by budgeting for
laboratory magnetic susceptibility analysis of the cored soils, in advance of intrusive testing.
Try induced polarization (IP) profiles across the feature to trace its extent.

Goto

7,9,10
10
10
10
11
10

16

12

15
16

Table 16. Choice of geophysical survey methods for use on Irish road schemes.

After David et al. (2008), with adaptations. Clearly state in the Briefing Document if the use of ATVs is permitted on the contract. Other
variables, such as seasonality, landscape, land use, sources of interference etc., should also be considered, some of which cannot be
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