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AGRIP (ABSTRACT I N  ICELANDIC) 

B i r t a r  e r u  n idurs todur  j a r d e d l i s f r a d i l e g r a  borholumelinga i 9920 m 

d j h p r i  kjarnaholu v i b  Areyjar  i Reydarf i rb i .  Maldar s t a r d i r  eru:  

nAtt6ruleg gamma ge i s lun ,  nevtrbnu-nevtrbnu poruh lu t i ,  gamma-gamma 

edlispyngd, holuvidd, sjzilfspenna, 16 og 64 tommu normal e d l i s v i d n & ~ ,  

h i t a s t i g ,  roismunahiti, mismunasegulmtignun (CCL),  h l jhdhrad i  og dempun 

hl j6dbylgju.  Frumnidurstodur sLna mjog g o t t  samraemi m i l l i  borholu- 

mzlinga og k jarna l9s inga .  Innbyrdis  s a m r a e m i  e r  e inn ig  g o t t  m i l l i  

jardedlisfraedilegra maliabferba. Borholumaelingarnar s$na, ad massiv 

innskot  hafa  " f ins t r&t f i r " .  

0, ABSTRACT 

F i e l d  d a t a  o f  t h e  geophysical logging i n  t h e  continuously cored 1920 m 

deep Ice land Research D r i l l i n g  P r o j e c t  hole a t  Areyjar i n  Reydarfjordur, 

Ice land,  a r e  presented,  Natural  gamma ray ,  neutron-neutron poros i ty ,  

gamma-gamma dens i ty ,  c a l i p e r ,  s e l f  p o t e n t i a l ,  16" and 64" normal r e s i s -  

t i v i t y ,  temperature, d i f f e r e n t i a l  temperature, d i f f e r e n t i a l  magnetic 

permeabi l i ty  (CCL),  sonic  v e l o c i t y  and sonic  wave a t t enua t ion  were 

measured. Prel iminary r e s u l t s  show very  pronounced r e l a t i o n s h i p  

between phys ica l  and l i t h o l o g i c a l  parameters,  The i n t e r n a l  consistency 

o f  d i f f e r e n t  geophysical logs  i s  good. Fine s t r u c t u r e  e f f e c t s  i n  

massive i n t r u s i o n s  a r e  recorded i n  t h e  geophysical  logs.  



Geophysical logging o f  t h e  continuously cored 1920 m deep Ice land Research 

D r i l l i n g  P r o j e c t  hole  a t  Areyjar i n  Reydarfjordur was c a r r i e d  ou t  by t h e  

I ce land ic  National  Energy Authori ty (NEA). The f i e l d  measurements w e r e  

c a r r i e d  o u t  during t h e  per iod  August 24-26, 1978, and were p a r t l y  repeated 

i n  September 1978 when t h e  580 m t o p  sec t ion  o f  t h e  NQ cas ing  had been 

removed from t h e  hole. During t h e  l a t t e r  per iod ,  an at tempt was a l s o  made 

t o  measure t h e  sonic  v e l o c i t y  wi th  a h i r e d  sonic-bond too l .  Severa l  runs 

were made i n  accordance wi th  t h e  opera t ing  procedure recommended by t h e  

manufacturer. How?ver, t h e  r e s u l t s  seemed t o  be u n r e a l i s t i c  and f o r  a long 

time it was con3idered t h a t  t h e  measurements ve re  a f a i l u r e .  For t h i s  

reason, t h e  sonic  log  i s  no t  included i n  t h i s  r epor t .  

The son ic  v e l o c i t y  i n  i ron  i s  used a s  a c a l i b r a t i a n  p o i n t  i n  t h e  opera t ing  

recommendation from t h e  manufacturer. By f u r t h e r  i n v e s t i g a t i o n  of  t h e  sonic  

log ,  and t h e  condi t ions  p resen t  i n  t h e  experiment,  it was found, t h a t  t h e  1 

t h i n  cas ing  i n  t h e  Reydarfjdrdur we l l  seems t o  have no e f f e c t  on t h e  sonic  

r e s u l t .  By t h i s  r econs t r cc t ion  of t h e  experiment a meaningful i n t e r p r e t a t i o n  

of t h e  son ic  log  can be made, and t h e  correspondence between t h e  son ic  log  

and t h e  neutron-neutron log  i s  good. 

The f i e l d  d a t a  of  t h e  son ic  measurements from t h e  su r face  t o  1300 m depth w i l l  

be presented  a s  soon a s  p o s s i b l e  i n  a separa te  r epor t .  

I n  t h i s  r e p o r t  t h e  logging t o o l s  used a t  Reydarfjordur a r e  described,  

and t h e  main parameters a f f e c t i n g  each l o g  a r e  mentioned. The logging 

d a t a  a r e  presented on two b i g  drawings,l  x 4 m s i z e  each. The s c a l e s  on t h e  

drawings a r e  t h e  same a s  used dur ing  t h e  measurement i n  t h e  f i e l d .  

There i s  no q u a n t i t a t i v e  i n t e r p r e t a t i o n  of  t h e  d a t a  i n  t h i s  r e p o r t ,  bu t  

t h e  most prominent anomalies i n  t h e  l o g s  a r e  pointed o u t ,  and a camparison 

i s  made between some o f  t h e  logging d a t a  and t h e  geologica l  sec t ion  (core 

d e s c r i p t i o n ) .  



2.  DESCRIPTION OF THE MEASUREMENTS 

The logging equipment used f o r  t h e  measurements a t  Reydarfjordur w e r e  

manufactured by Gearhart-Owen I n d u s t r i e s  i n  Texas. The logging cable  i s  

a four-conductor 9/32" O.D. with Tefzel  i s o l a t i o n .  The instrumentat ion 

is  described i n  t h e  following sec t ions .  

The down hole t o o l  used was a 1 11/16" O.D. Gamma Ray - CCL - Neutron Tool 

with 1 3/8" x 18" c e i g e r  and 1" x 6" He3 Neutron Detector. The GO number 

is  02-9205-00. rhe t o t a l  gamma ray  i n t e n s i t y  was recorded on an analog 

recorder  and with GO (02-9823-07) RMM 208 Rate Meter Module. The time 

constant  used was 80 sec.  The gamma de tec to r  was c a l i b r a t e d  by 02-9902-03 

Radioactive Gamma Ray Ca l ib ra to r ,  and t h e  measurements a r e  presented i n  

API gamma un i t s .  

The n-n measurements were conducted with t h e  same down hole  t o o l  a s  

described i n  2.1 and with a s i m i l a r  surface  recording equipment, The 

ratemeter  RMM 208 was used, and t h e  time constant  i n  t h e  neutron channel 

was 10 sec,  The radioact ive  source was 3 Cu Am Be 241 and t h e  spacing was 

13". The d e t e c t o r  was c a l i b r a t e d  with 02-9903-01 Neutron Ca l ib ra to r  i n  

accordance with i n s t r u c t i o n s  of t h e  manufacturer. The measurements a r e  

presented a s  API neutron u n i t s ,  Correct ion curves f o r  hole  s i z e  e f f e c t s  

a r e  a v a i l a b l e  from Gearhart-Owen f o r  6", 7 1/2" and 9", bu t  not  f o r  smaller  

diameters.  An ext rapola t ion  t o  t h e  a c t u a l  diameter of  t h e  borehole a t  

Reydarfjordur could be made from t h e s e  curves, However, t h a t  method is  

not  accurate.  

The cor rec t ion  curves ava i l ab le  from Gearhart-Owen a r e  shown i n  Figs.1-4. 

2.3 Gamma-gamma densi ty ,  

The down hole  instrument used was a 02-9241-00 Density Tool, 1 11/16" 0.D.  

The rad ioac t ive  source was 125 pCu C s  137. The surface  instruments were 

t h e  same a s  described i n  2.1 and 2.2, The time constant  was 10 sec ,  



There i s  no cal ibrat ion procedure special ly  recommended by Gearhart-Owen. 

A t  the NEA, cal ibrat ion f a c i l i t i e s  are  under construction. A t  present, 

the r e su l t s  are  only qua l i ta t ive  i n  the way tha t  higher counting ra te  

means lower density. It i s  intended t o  complete the laboratory calibra- 

t ion within a few months i n  order t o  correlate  the measurements t o  core 

data. 

2.4 Caliper. 

The down hole instrument used was a 02-9380-03 1 1/4" O.D. 3 A m  Caliper 

Tool. The surface instruments used were RMM 208 and a recorder. The tool 

was cal ibrated before and a f t e r  each run. 

2.5 Resis t ivi ty  and self-potential .  

The down hole instrument used was a 1" O.D. tool ,  constructed a t  the NEA 

with the same spa t i a l  dimension a s  the "E" Log Tool from Gearhart-Owen 

(04-9701-02) . 
The arrangement of the electrodes is of "normal type" with 16" and 64" 

spacings. The surface instruments used were from Gearhart-Owen, 02-9813-01 

ELM 202 "E" Log Module and 02-9814-01 SCA 002 Syncronous Converter. The 

set-up was cal ibrated i n  accordance with recommendations from GO (calibration 

box) and the uni t  on the record i s  ohmmeter ( Shn I fo r  the r e s i s t i v i t y  and 

mV for  the SP measurements. 

2.6 Temperature and differer l t ia l  temperature. 

The down hole instrument was a 02-9361-00 1 7/16" O.D. Different ia l  

Temperature Tool. The surface instruments were a RMM 208 and a 02-9824-02 

DTM 203 Different ia l  Temperature Module. The absolute value of the 

temperature a s  well a s  the temperature gradient i s  recorded simultaneously. 

With the logging speed used (10 m/min) and the delay i n  the DTM 203 the 

d i f f e ren t i a l  temperature recorded i s  proportional t o  the temperature 

difference over 1 m spacing i n  the well. The scale on the d i f f e ren t i a l  

temperature i s  arbi t rary.  However, the sens i t i v i ty  used was the same as  

has been found empirically t o  give good r e su l t s  i n  other wells i n  Iceland. 

The temperature equipment from Gearhart-Owen used i n  t h i s  hole gives a 

digital-read-out i n  degrees Celsius. The whole setup has been calibrated 



a t  the NEA i n  Iceland, and it i s  found t h a t  the re la t ive  accuracy of 

the equipment i s  within ? 0 . 5 ' ~ .  However, a constant displacement of 

up t o  1 - 2 ' ~  of the absolute value i s  present. In the records accompanying 

t h i s  report ,  t h i s  constant correction has not been carr ied out. 

2.7 CCL - Casing Collar Locator. 

A s  the name of t h i s  method indicates ,  these measurements a re  intended t o  

locate the connections of casing pipes in  boreholes. The pr inciple  of 

the measurement i s  very simple. The tool consists of a c o i l  between two 

permanent magnets. When the magnetic permeability surrounding the tool  

changes, a current i s  induced i n  the co i l .  This current i s  transmitted 

t o  the surface and recorded. The temperature too l  has a CCL function 

inbu i l t ,  and the reg is t ra t ion  of the d i f f e ren t i a l  magnetic permeability 

i n  open hole was registered as a byproduct of the temperature measurements. 

The r e su l t s  are only qua l i ta t ive ,  but it may be of i n t e re s t  t o  correlate  

these with the magnetic properties of the core. 

3. PRELIMINARY RESULTS 

A s  the quantitative measurements on the core are  not yet  available 

(chemical composition, density, e tc .  of uni ts)  and as  some of the calibrations 

of the too ls  are as  yet incomplete, a quantitative correlation between 

logging (measurement) and the core data cannot be made a t  t h i s  stage. 

However, an attempt w i l l  be made i n  t h i s  chapter t o  point out some of the 

most outstanding correlationsbetween the core description and the geophysical 

parameters. 

3.1 Natural gamma ray. 

The measured parameter i n  t h i s  log i s  the natural  gamma radiation from the 

rock surrounding the well. The level  of "typical Icelandic rock" is  not 

established so fa r .  The general l eve l  i n  the hole i n  Reydarfjordur seems 

though t o  be somewhat higher than regis t ra ted i n  other wells i n  Iceland t o  

date. This i s  most l i ke ly  due t o  the small diameter of the well, but 

could also be due t o  the more different ia ted nature of the rocks i n  



Reydarfjordur a s  compared t o  s t r a t a  i n  other l o c a l i t i e s  where natural  

gamma rays have been measured. 

The isotopes contributing t o  the natural  ac t iv i ty  are  4 0 ~  and isotopes i n  

the uranium and thorium ser ies .  The amount of U and Th i n  Icelandic basal ts  

have been reported t o  be 0.2-3.4 ppm (Heier e t . a l ,  1966, Sun and Bor-ming 

Jahn 1975) and the variation i n  K20 i s  known t o  be 0.1-10%. 

In magmatic different ia t ion U ,  Th a s  well a s  K tend t o  be more enriched 

i n  the acidic phases (e.g. Ryback 1976))  and i n  natural  gamma-ray spectral  

logging (Lock an& Hoger 1971) a general posit ive correlation i s  found 

between U and K i n  sedimentary rocks. The natural  gamma-ray log r e f l ec t s  

the chemical compositinn of the rock. However, an investigation on the U 

and Th c0ntent.s of the rocks has t o  be carr ied out for  the interpretat ion 

of the gamma ray log. 

There a re  several d i s t i n c t  peaks i n  the natural  gamma-ray curve. A l l  of 

these anomalies correlate  well with the geological log, The anomaly 

between 920 and 950 m depth i s  a nice s tep  function which corresponds t o  

an ignimbrite layer a t  the same depth. 

Apart from t h i s  correlat ion the geological log does not suggest any 

simple explanation of the difference observed i n  the natural  gamma-ray 

ac t iv i ty ,  and fur ther  interpretat ion must be based on chemical analyses of 

the core. 

3.2 Gamma-gamma and neutron-neutron measurements, 

The bulk density registered by the gamma-gamma measurements shows 

constant base-line with numerous peaks indicating lower density. I n  

general these zones of lower bulk density a re  followed by a low counting 

r a t e  i n  the neutron-neutron channel, i . e .  the decrease i n  density i s  due 

t o  an increase i n  porosity, Therefore, the rock density may be expected 

t o  be f a i r l y  constant i n  the whole p i l e  penetrated by t h i s  well. Most 

of the changes recorded i n  the gamma-gamma measurements are due t o  changes 

i n  the porosity of the rock, However, there are  important exceptions from 

t h i s  general rule .  In the ignimbrite layer ( a t  920-955 m depth) the n-n 



log  does not  show a s  high a p o r o s i t y  a s  corresponds t o  t h e  y-y log. I n  

t h i s  case the  lower bulk dens i ty  must be due t o  a v a r i a t i o n  i n  t h e  rock 

dens i ty .  A t  1380 m depth t h e r e  i s  a small dens i ty  low peak which i s  not  

followed by a poros i ty  high peak. Fur the r ,  t h i s  anomaly i s  wi th in  a 

th i ck  sec t ion  of an aphyric  b a s a l t  i n t rus ion .  Another i n t e r e s t i n g  low 

dens i ty  peak i s  a t  1767 m depth a l s o  wi th in  an in t rus ion .  The b i g  y-y 

anomaly a t  1707 m depth i s  due t o  a c a v i t y  i n  t h e  wel l  a s  can be seen on 

the  c a l i p e r  log. 

Within t h e  two t h i c k  i n t r u s i o n s  a t  t h e  top  of t h e  hole (depth 63-172 m)  

an i n t e r e s t i n g  f i n e  s t r u c t u r e  occurs  i n  both t h e  y-y and n-n measurements. 

In  t h i s  case t h e  anomalies coincide with each o t h e r ,  showing t h e  poros i ty  

v a r i a t i o n  wi th in  the  in t rus ions .  Besides these  narrow peaks i n  t h e  two 

i n t r u s i o n s  t h e r e  i s  f u r t h e r  a genera l  t r end  i n  the  n-n log  showing a 

lower poros i ty  a t  t he  bottom (170 m )  than a t  the  top  (60 m ) .  This 

v a r i a t i o n  does no t  show up i n  t h e  y-y log. On t h e  cont rary ,  t h e  bulk 

dens i ty  seems t o  be somewhat lower a t  t h e  lower p a r t  of t h i s  sec t ion  than 

i n  t h e  upper p a r t .  

A t  t he  bottom of t h e  i n t r u s i o n  between 690-727 m depth t h e r e  i s  a prominent 

low poros i ty  anomaly. This anomaly i s  bel ieved t o  be r e a l  a s  t h i s  peak 

coincides wit.h an anomaly i n  t h e  n a t u r a l  gamma ray  channel. The e f f e c t  

could be caused by s t r u c t u r a l  changes ac ross  t h e  dyke. 

3.3 Cal iper  log. 

The i n s i d e  sur face  of the  hole  i s  f a i r l y  smooth. There i s  only one c a v i t y  

loca ted  a t  1707 m depth,  and t h e  e f f e c t  of t h i s  i s  displayed i n  the  y-y 

and n-n logs.  Elsewhere i n  t h e  hole  co r rec t ions  f o r  d i f f e r e n t i a l  well  

e f f e c t s  on t h e  logs  a r e  unnecessary. 

3.4 R e s i s t i v i t y  and s e l f  p o t e n t i a l  measurements. 

The peak va lues  of t h e  r e s i s t i v i t y  (>4000 am) a r e  extremely high. I n  

boreholes elsewhere i n  Ice land,  r e s i s t i v i t y  va lues  of t h e  order  o f  seve ra l  

t h ~ u s a n d s  of am have only been recorded i n  what has  been i n t e r p r e t e d  a s  

i n t r u s i o n s  from c u t t i n g s  and d a t a  on d r i l l i n g  r a t e .  This  t u r n s  o u t  t o  

be t h e  genera l  r u l e  f o r  t h e  Reydarfjordur hole  too. However, some of t h e  

b a s a l t i c  flow u n i t s  have very high r e s i s t i v i t y .  See e.g. t h e  r e s i s t i v i t y  



peaks a t  230, 252, 270, 1650, 1730, 1897 and 1907 m depth. 

A s  a genera l  r u l e ,  t h e r e  i s  a good c o r r e l a t i o n  between t h e  r e s i s t i v i t y  

log ,  and t h e  y-y and n-n logs  i n  t h e  way, t h a t  low poros i ty  corresponds 

t o  high r e s i s t i v i t y .  This  supports  t h e  genera l  r u l e ,  t h a t  t h e  main 

f a c t o r  govering t h e  r e s i s t i v i t y  i n  t h e  rocks i s  t h e  poros i ty .  

Due t o  t h e  high r e s i s t i v i t y  va lues  a t  some p laces  i n  t h e  wel l  i n  Reydar- 

f j o r d u r ,  and duz t o  t h e  l i n e a r  s c a l e  of t h e  instruments ,  t h e r e  i s  l i t t l e  

information t o  be gained from t h e r e s i s t i v i t y v a r i a t i o n  i n  t h e  low 

r e s i s t i v i t y  regicn  of  t h e  hole. 

In  order  t o  inc rease  t h e  information on t h e  r e s i s t i v i t y  i n  t h e  low 

r e s i s t i v i t y  regions  it should be considered t o  rerun  t h e  r e s i s t i v i t y  

log  with a lower range and d i s rega rd  t h e  high r e s i s t i v i t y  peaks. 

In  t h e  SP curve,  t h e r e  i s  a prominent c o r r e l a t i o n  o f  negat ive  anomalies 

with t h e  high r e s i s t i v i t y  peaks. A t  t h e  moment t h e r e  is  not  an obvious 

explanat ion f o r  t h i s  observat ion ,  and t h e  p o s s i b i l i t y  t h a t  t h i s  might be 

an instrument  e f f e c t  cannot be ru led  out .  I t  should be pointed o u t  t h a t  

the  instruments  a r e  not  designed f o r  t h i s  r e s i s t i v i t y  c o n t r a s t .  

The most i n t e r e s t i n g  anomalies i n  t h e  SP log  seem t o  be t h e  p o s i t i v e  

anomaly a t  490 m depth and t h e  negat ive anomaly a t  1705 m depth. The 

change i n  t h e  SP curve a t  490 m depth is  l a r g e r  than t h e  corresponding 

r e s i s t i v i t y  v a r i a t i o n  a t  t h i s  depth i n  the  hole ,  The shape of t h e  

SP curve is  i n  agreement with t h e  y-y and n-n log  a t  t h i s  loca t ion .  

The v a r i a t i o n  i n  the  SP curve might be caused by a chemical p o t e n t i a l  

formed by t h e  combination of t h i n  b a s a l t  f lows with b recc ia  l a y e r s .  

S imi lar  e f f e c t  would a r i s e  from cement i n  the  wel l ,  To our  knowledge, 

t h e r e  was no cementing work done during t h e  d r i l l i n g  of  t h e  well .  

The o the r  obvious anomaly i n  t h e  SP log  i s  a negat ive  one a t  1705 m depth,  

which is  no t  i n  accordance with t h e  r e s i s t i v i t y  v a r i a t i o n  a t  t h i s  p lace .  

Further  t h e r e  is  a small  anomaly i n  t h e  d i f f e r e n t i a l  temperature log  a t  

t h i s  loca t ion  i n  the  hole.  This  e f f e c t  i s  most l i k e l y  due t o  t h e  c a v i t y  

i n  t h e  ho le ,  b u t  could a l s o  be p a r t l y  a f f e c t e d  by a small aqu i fe r .  



I n  agreement w i th  t h e  y-y and t h e  n-n l o g s ,  t h e  r e s i s t i v i t y  l o g  shows 

f i n e  s t r u c t u r e  e f f e c t s  w i t h i n  t h e  i n t r u s i o n s .  T h i s  i s  most conspicuous 

i n  t h e  i n t e r v a l  from 60-170 m dep th .  There ,  bo th  t h e  narrow p o r o s i t y  

peaks a s  w e l l  a s  t h e  p r e v i o u s l y  mentioned g e n e r a l  t r e n d  w i t h i n  t h i s  

s e c t i o n  a s  seen by t h e  n-n l og ,  i s  r epea t ed  i n  t h e  r e s i s t i v i t y  l ogs .  

However, t h e r e  is  a b i g  d i f f e r e n c e .  The r e s i s t i v i t y  between 80 and 100 m 

depth is  much h i g h e r  t han  t h e  corresponding n-n l o g  would i n d i c a t e .  

There a r e  excep t ions  t o  t h e  s imple  r u l e  o f  correspondence between p o r o s i t y  

and r e s i s t i v i t y ,  and an a d d i t i o n a l  e f f e c t  h a s  t o  be looked f o r .  Th i s  

e f f e c t  cou ld  e i t h e r  a f f e c t  t h e  n-n measurement o r  t h e  r e s i s t i v i t y .  

Hopeful ly ,  measurements on t h e  co re  i t s e l f  w i l l  g i v e  some exp l ana t i ons  

f o r  t h i s .  

The i n t e r v a l  frorn 60-170 m dep th  may s e r v e  a s  a p a r t i c u l a r l y  good example 

t o  demonstrate  t h e  p o t e n t i a l  o f  measuring many parameters  i n  w e l l  logging  

i n  o r d e r  t o  p i n p o i n t  i n  d e t a i l  s t r u c t u r a l  o r  t e x t u r a l  v a r i a t i o n s  i n  t h e  

rock. 

3.5 Temperature and d i f f e r e n t i a l  t empera ture .  

A t empera ture  p r o f i l e  was run i n  t h e  h o l e  once eve ry  week du r ing  t h e  

d r i l l i n g  a f t e r  a 2 4  hour  s t opp ing  wi th  equipment which was permanently 

l o c a t e d  a t  Reydar f jo rdur .  Th i s  s e t  o f  d a t a  g i v e s  va luab l e  in format ion  

on t h e  rock tempera ture  i n  t h e  w e l l .  The in format ion  ga ined  by t h e  

tempera ture  and d i f f e r e n t i a l  t empera ture  measurements c a r r i e d  o u t  a f t e r  

t h e  d r i l l i n g  was completed, i s  much more l i m i t e d  t han  t h e  in format ion  

ob t a ined  by t h e  tempera ture  measurements c a r r i e d  o u t  du r ing  t h e  d r i l l i n g .  

I n  f a c t ,  t h e  d i f f e r e n t i a l  t empera ture  curve  i s  a lmos t  c o n s t a n t ,  and 

some o f  t h e  sma l l  a q u i f e r s  l o c a t e d  du r ing  t h e  d r i l l i n g ,  cou ld  n o t  be 

confirmed by t h e  d i f f e r e n t i a l  t empera ture  measurement. Aqui fe rs  are 

seen  i n  t h e  d i f f e r e n t i a l  t empera ture  d a t a  a t  510, 480 and 635 m dep th .  

The peak a t  1350 m dep th  i s  due t o  t h e  end o f  t h e  ca s ing .  A t  1710 m 

dep th  t h e  anomaly can be caused by t h e  c a v i t y  i n  t h e  w e l l ,  o r  might  

i n d i c a t e  a smal l  a q u i f e r  i n  connec t ion  w i th  t h e  c a v i t y .  



3.6 CCL - Casins Col lar  Locator. 

A s  described i n  2.7 these measurements a r e  only qua l i t a t i ve  and it is 

not c l e a r  ye t  i f  t h i s  information can be used i n  a meaningful way. A t  

present  we only see t h a t  some regions i n  the  hole a r e  more "magnetically 

qu ie t "  than other  regions. The most conspicuous region i s  t h a t  of the  

shallow in t rus ions  between 60 and 170 m depth. 

A preliminary comparison between the  CCL-log and the  magnetic suscepti-  

b i l i t y  of the  core ca r r i ed  out  a t  the  d r i l l s i t e  indicated a cor re la t ion  

between these  measu-~ements. 

4 .  DISCUSSION 

The geophysical logging i n  the  hole i n  Reydarfjordur is one of the  most 

extensive logging operations performed i n  Iceland t o  date .  Outside 

Iceland, we a r e  only aware of s imi la r  invest igat ions  i n  oceanic ba sa l t s  

performed i n  Hawaii i n  1973 (Kel ler  e t . a l .  1974). 

The present  repor t  i s  only intended t o  present  the  f i e l d  data .  A l l  t he  

f i e l d  data  a re  of sa t i s fy ing  qua l i ty .  Steps w i l l  be taken t o  d i g i t i z e  the  

data  t o  make comparison with parameters measured on the  core e a s i e r  and more 

r e l i ab l e .  

The preliminary r e s u l t s  obtained so f a r  by v i sua l  comparison of d i f f e r en t  

measured parameters show t h a t  geophysical logging i s  a very powerful 

t oo l  t o  obtain,  i n  a r e l a t i v e l y  shor t  time, the  physical  parameters of 

the  rock in te r sec ted  by a d r i l l  hole. When these r e s u l t s  can a l s o  be 

cross  checked by laboratory measurements on the  core,  a very complete 

p ic tu re  should be obtained. The d r i l l  hole a t  Reydarfjardur with i t s  

complete core w i l l  c l e a r l y  serve a s  a very good ca l i b r a t i on  hole f o r  

geophysical logging instruments. The ca l ib ra t ion  can subsequently be 

used f o r  in te rpre ta t ion  of logging data  i n  uncored holes and i n  holes 

where the  core recovery i s  poor i n  volcanic sequences. 
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