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Underground nulcear explosions at the Semipalatinsk Test Site (STS) have been
described in numerous publications (for example: Lilwall and Farthing, 1990; Ringdal et
al.,1992; and Khalturin et al., 2000). An earthquake very near this test site in 1976 has also been
studied in some detail (Pooley et al., 1983), and two other earthquakes in the region were
described by Khalturin et al. (1994 and 2000). But chemical explosions at STS have received
less attention. Here, we list the origin time, location, and magnitude of 29 chemical explosions
carried out at STS during the Soviet era. They were carried out by Soviet military organizations
for construction projects, and for technical and scientific studies. Most of them were small, with
seismic magnitudes in the range 3.2 to 4.4. To date there have not been any official
announcements or publication, of technical details concerning these chemical explosions at STS.

These chemical explosions generated seismic signals which were recorded regionally at
stations as described in our previous papers (Khalturin et al., 1994 and 2000), which emphasized
the study of 340 underground nuclear tests at STS. The signals from these 29 seismic events
have all the characteristics of explosions, and we identify them as chemical explosions in part by
comparing their origin times and dates with the list of nuclear explosion dates contained in
Russian official publications (Mikhailov et al., 1996; USSR Nuclear Tests, 1997;note that these
publications do not contain origin time information on nuclear explosions, but such origin times
are given by Khalturin et al., 2000, on the basis of seismic data).

Parameters of the 29 chemical explosions are given in Table 1. More than half of them
were assumed in some publications during the late 1980s to be underground nuclear tests at STS.
It is of course appropriate to list all candidate nuclear explosions in projects that set out to
evaluate monitoring capability.

In Table 1, estimated origin time, coordinates and K values were obtained from an
analysis of observations of the Complex Seismological Expedition of the Soviet Academy of
Sciences. The magnitude value m(NOR) refers to NORSAR magnitudes obtained from
Norway via F. Ringdal [personal communication, 1994]; magnitudes in parentheses ( ) were
assigned by the Swedish station at Hagfors (HFS) and are known typically to be significantly
higher than m(NOR) values; and mb(K) is the body wave magnitude calculated from energy
class K using the relationship between magnitude and energy class

mb(K) =0.46 K — 0.64,
as derived by Khalturin et al. (1998). We do not claim this Table is a complete list at these
magnitudes.



Table 1.
Date Time Lat Long K m(NOR) mb(K) Notes
1961 Jun @5 03:50:00 49.77 77.98 11.0 - 4.42 A
1973 Mar 23 06:30:00 49.94 79.006 9.53 3.7 3.74
1974 Sep 27 07:34:00 49.98 79.00 10.47 4.0 4.16
1978 Jul 31 08:00:00 50.42 77 .87 10.2 3.9 4.05 B
1979 May 24 04:07:00 49.94 78.79 10.33 3.9 4.05 SR-1
1979 Sep 14 07:33:00 49.95 78.84 10.75 4.4 4.30 SR-2
1979 Sep 15 04:07:00 49.94 78.82 8.85 3.8 3.44
1980 Jul 13 08:10:00 49.91 78.84 10.33 (5.0) 4.10 SR-3
1980 Sep 20 10:40:01 49 .96 78.88 9.83 3.8 3.88 SR-4
1980 Sep 30 05:57:12 49.95 78.40 - 3.6 - SR-5
1980 Sep 30 ©5:57:17 49.95 78.40 11.03 4.4 4.42 SR-6
1980 Nov 06 17:42:58 50.14 78.76 9.17 3.9 3.56
1981 May 28 04:08:28 50.00 78.00 7.70 - 2.90
1981 Jun @5 03:22:18 49 .84 78.72 10.30 4.0 4.10 SR-7
1981 Jul @5 03:59:14 49 .87 78.99 10.47 (4.6) 4.17 SR-8
1981 Sep 30 12:55:10 49.94 78.90 10.70 4.3 4.28 SR-9
1981 Nov 19 05:57:14 50.11 78.95 9.60 4.0 3.78
1982 Jun 11 10:59:07 49.90 77.90 10.65 4.1 4.26 SR-10
1982 Jul 12 10:29:18 49.90 77.90 10.67 3.9 4.27 SR-11
1982 Sep 04 05:47:17 50.06 78.56 9.47 3.6 3.72 SR-12
1982 Sep 15 04:33:19 49.85 78.85 10.86 4.2 4.36 SR-13
1983 Jul 28 03:41:28 50.07 78.60 10.74 4.3 4.34 SR-14
1984 Jun 23 02:57:16 49.92 78.93 11.06 4.4 4.44 SR-15
1984 Sep 15 06:15:10 49.99 78.88 11.17 - 4.48 C and
1985 Jun 27 11:57:04 49.78 77.97 8.5 - 3.27 D
1987 Jun 29 04:55:08 49.78 77.97 8.5 - 3.27 D
1987 Sep 02 09:27:05 50.00 70.34 - 2.7 - E
1987 Sep 16 07:30:01 49.86 78.73 10.64 4.3 4.26 SR-17
1988 Sep 26 07:45:04 50.08 78.80 10.41 4.3 4.15 F

Notes on Table 1:

A — Fully contained explosion with a yield of 600 tons of TNT, carried out in a Degelen
Mountain tunnel prior to the start of nuclear testing (Sultanov et al. 1995). Goals included
calibration of a seismic network and estimation of the expected seismic signal strength at
different distances.

B — Large experimental chemical explosion on the surface with a yield of 5000 tons.

SR-16

C — This chemical explosion has been wrongly listed as an underground nuclear test, in some
cases with mb = 5.04; for example see Lilwall and Farthing (1990), and Ringdal, Marshall, and
Alewine (1992). For this chemical explosion, mb(ISC) = 4.7, mb(HFS) = 5.2.



D — These two experimental chemical explosions, each of 500 tons of TNT, were conducted by
the Institute of Dynamics of the Geospheres (IDG) at the same place on the surface of Degelen
Mountain near the mouth of tunnel #160 (49.7841° N, 77.96722° E). See Adushkin et al. (1997).
E — Chemical explosion (yield 20 tons, depth 25 m) carried out in the Degelen sub-area during
the Joint US-Soviet Experiment of the USSR Academy of Sciences and the US Natural
Resources Defense Council (see Given et al., 1990).

F — Hansen et al. (1990) assumed this chemical explosion was an underground nuclear test in
their study of the stability of RMS Lg.

SR — Sykes and Ruggi (1986, 1989) list all these 15 chemical explosions as underground
nuclear tests at STS with the following mb values:

1 - 4.9; 2 - 5.2; 3 - 5.0; 4 - 4.9; 5 - 4.6; 6 - 5.2;
7 - 4.7; 8 - 4.6; 9 - 4.6; 10 - 4.6; 11 - 4.6; 12 - 4.1;
13 - 5.0; 14 - 5.0; 15 - 4.4; 16 - 5.2; 17 - 5.0.

Some if not all of these magnitudes are from the Hagfors Observatory (HFS). On average, HFS
magnitudes are larger than NORSAR magnitudes by about 0.6 — 0.8 magnitude units.

These 29 chemical explosions are useful as seismic events suitable for generating data
that allow the evaluation of detection capability, and of various methods of discrimination
between single-fired explosions and earthquakes.
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Figure 1. The locations of 29 chemical explosions, given in Table 1. are shown
on a map indicating the boundary of the Semipalatinzk Test Site.



