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Table.  Analysis of publication activity of peaceful un-
derground nuclear explosion (PUNE) study in 
1977–2019 by [2] 
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2 seismic 248 
3 gas transport 30 
4 U, Pu, 137Cs, 3H ~33 
5 water migration 42 
6 aquifer 6 (3*) 
7 geological 33 
8 geophysical 21 
9 TEM data 2* 
10 geomagnetic 4 

* :  . .,  . . 
* coauthors: Kozhevnikov N., Artamonova S. 
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. 1.    « » (  )       (  

).     : 1 – , 2 – , 
3 – - , 4 –   , 5 – , 6 –   , 7 – -

  ;       
Fig. 1.  Sites of the PUNE in Russia (red marks) and the «Crystal» object (yellow mark). Legend of permafrost degree: 1 – 

continuous, 2 – sporadic, 3 – massive-insular, 4 – insular and rare insular, 5 – relict, 6 – shelf, 7 – non-frozen rocks; 
black dash-line – the contour of the Siberian platform 
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. 2.  )         12 ,     « -

» (  . . ,   . . , 1990 .) [17. . 32]; )   -  -
   « »      « »  2019 ., - , 

    ,   ; ) -  (  
  ),   155 c  

Fig. 2.  a) cement-filled casing fragment of the emplacement hole of the «Crystal» (12 m long) (depicted by I.D. Arkhipov, 
E.S. Sekov with the radiometer is on the photo, 1990) [17. P. 32]; b) rock heaps of the kimberlite pipe «Udachnaya», 
view from the northern-east side of the «Crystal» PUNE mound in 2019, the benchmark of the emplacement hole 
contoured by purple dash-line; )  benchmark (view to north), human height is 155 cm 
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  ( . 3, 4): 1)     

      220    
  1 ; 2)    
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       -
      

1 ,   53  .  
 

. 3.        
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1 –  ; 2 –   
 1, 2; 3 –  ; 4 – -

   : a) -  
   ; b)    

     ; 
)     ; d) ; 

e) ; f) ; 5 –    
Fig. 3.  Land geomagnetic survey on the site of the PUNE «Crys-

tal». Legend: 1 – measuring tracks; 2 – clarifying pro-
files no. 1, 2; 3 – geomagnetic variation station; 4 – iron 
objects on the land surface: a) benchmark; b) two water 
run-off tubs under the roadbed; ) car-tire of BELAZ 
truckful; d) barrels; e) sheet; f) wire; 5) paling of the site 
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     ( -
     ) 

Fig. 4.  Map of the anomalous geomagnetic field on the site of 
the PUNE «Crystal» (nTl). Wide and intensive anoma-
lies numbered (no. 1–8). Legend of surface iron object 
(a–f) see Fig. 3. The PUNE «Crystal» mound con-
toured by dash-line (bottom and upper edge) 
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Fig. 5.  Small-scale (a) and large-scale (b) diagrams of the central geomagnetic anomaly by the data of the profile no. 1 
(blue mark), of the southern geomagnetic anomaly by the data of the profile no. 2 (yellow mark) 
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Fig. 6.  Energetic filtration of geomagnetic field data of the site of PUNE «Crystal»: a) maximally energy capacious 
component of the geomagnetic field; b) moderate energy capacious component of the geomagnetic field; ) low 
energy capacious component of the geomagnetic field and its large-scale part (on the right) 
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Fig. 7.  Film frame of the PUNE «Crystal» (about 4,5 sec after explosion starting, the cupola of explosion being fall) [17] 
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ly of the «Crystal» object 
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Fig. 9.  Computing models of magnetic anomalies: ) for vertical 26 m long casing fragment; b) for sub-horizontal 12 m long 

casing fragment: in 15 m depth (b1), in 24 m depth  (b2); c) summary anomaly of two models – a and b2; 
d) difference between experimental geomagnetic field data and summary anomaly 
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Fig. 10.  Situation scheme (vertical cut) of iron fragments of 
the PUNE «Crystal» emplacement hole. Legend: 1 – 
the mound, constructed from rock debris (dolomites 
and limestone); 2 – the hill, formed due to the PUNE 
«Crystal»; 3 – PUNE centre; 4 – iron sources of 
magnetic anomalies: 1 and 3 – casing fragments, 2 – 
cellar pit, 4 – benchmark of the emplacement hole 
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Fig. 11. Location of prospecting wells in the site before 
PUNE «Crystal» and supposed moving of their cas-
ing under the action of explosion. Legend: 1 – em-
placement hole; 2 – prospecting wells (before explo-
sion); 3 – casing fragments of wells (near the em-
placement hole – the sub-horizontal fragment of its 
casing); 4 – iron objects on the land surface  
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The relevance of the study is caused by the necessity to assess the current radiation and geo-ecological situation at the sites of peaceful 
underground nuclear explosions. In addition, this study will allow us to predict possible scenarios for development at such items located 
near settlements. The circumstantial research of the structure of the geotechnogenic system «center of an underground nuclear explo-
sion – the host geological environment – the surface of the Earth» involves magnetic study. The land magnetic survey allow us to separate 
geoelectric anomalies caused by buried iron objects from other items that have a different nature. 
The aim of the research is to detect and localize the buried iron objects on the site of the peaceful underground nuclear explosion «Crys-
tal» based on the data of land magnetic survey. 
Object. The area of the emplacement hole of the peaceful underground nuclear explosion «Crystal» was chosen for study. The capacity of 
the peaceful underground nuclear explosions «Crystal» was of 1,7 kt in TNT equivalent. It was made on October 2, 1974 at a depth of 
98 m in frozen rocks at a distance of 6,7 km away from Udachny town (Western Yakutia). The debri mound (or sarcophagus) was built on 
the mouth of the emplacement hole in two steps – in 1992 and 2007. The diameter of the mound is 260 m, its maximal height is 20 m.   
Methods. The magnetic survey was carried out on the profiles with a proton magnetometer MMPOS-1 with a reference frequency of 3 s. 
Georeferencing of points was performed using the Garmin 64st GPS receiver. Variations of the Earth's natural magnetic field were regis-
tered by a GSM-19 quantum magnetometer with a frequency of 10 s in a forest area near «Crystal» sarcophagus. Software complexes of 
statistical and spectral-correlation analysis of geophysical data «KOSKAD 3D» (author A.A. Nikitin, A.V. Petrov, A.S. Aleksashin) and of 
numerical modelling PRIZMA (author A.S. Dolgal) are used for the data analysis. 
Results. 5323 readings of magnetic field on the area 430×330 m around the emplacement hole of the peaceful underground nuclear ex-
plosion «Crystal» were taken and systemized. The anomalous magnetic field  of the site of the peaceful underground nuclear explosion 
«Crystal» was mapped based on these data. The local magnetic anomalies formed by buried iron objects were revealed. The widest and 
most intense anomaly with a diameter of 46 m and an amplitude of up to 8000 nT is located above the emplacement hole at the center of 
the sarcophagus. The sequential energy filtering of measured magnetic data allowed separating this magnetic anomaly into parts associ-
ated with different fragments of the emplacement hole casing. The results of modeling magnetic anomalies caused by the hole casing 
fragments are consistent with the measured magnetic data. So, the additive character of the magnetic anomaly is revealed. The other  
magnetic anomalies are presumably caused by casing pipes of research and technical wells that existed before the explosion at the site 
and were randomly removed by the explosion. 
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Land geomagnetic survey, geoecological research, peaceful underground nuclear explosion, Yakutia.   
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