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As one of the ICDP (International Continental Drilling Programme) projects, the
1.5 km deep borehole Yaxcopoil was drilled in December 2001 through Febru-
ary 2002 within the impact structure Chicxulub on the Yucatan peninsula, Mexico.
Temperature-depth profiles obtained during four temperature loggings of the borehole
in the period 2002 - 2004 display effects of a thermal fluid convection gradually prop-
agating downward. The convective features were limited within the uppermost 145 m
of the hole during the first logging campaign in March 2002, starting 10 days after
shut-in of the mud circulation and the temperature was increasing linearly between
145 and 370 m with a gradient of 41 mK/m, consistent with the heat flow density ob-
served below 400 m and with the expected thermal conductivity. The lower front of
the convective section, marked by a sharp jump on the temperature curve before its
connection with the linear part, had proceeded to the depth of 230 m by the time of
the second logging in May 2003 (the propagation rate of 6.1 m/month). This process
has been going on to the present. The third (February 2004) and the fourth (December
2004) loggings found the front at a depth of 265 m and 310 m, respectively, which
means the propagation rate of 3.9 m/month and 4.2 m/month. An amplitude of the
temperature jump at the front has been increasing in time from 0.8˚C at the first log-
ging via 1.3 ˚C at the second, 1.4 ˚C at the third to 1.6˚C at the fourth logging, whereas
the gradient within the jump was about 190 mK/m all the time. The temperature is gen-
erally below the initial linear curve in the depth section engulfed by a convection since
the first logging. We observed directly a downward spreading of the convective front
by a several day temperature monitoring in the middle of the jump in the depth of 307
m started immediately after the fourth logging. A passage of the front was marked



by cooling, the rate of which was consistent with the observed long-term propaga-
tion of the front (4 m/month) and the gradient within the jump (190 mK/m). Possible
driving forces of this unusual phenomenon might be (i) a drilling disturbance of the
fresh/saline water interface, initially at the depth of about 70 m, (ii) a replacement of
the drilling mud, pressed into cavities of the karst during the drilling, by groundwater
and/or (iii) a thermal convection induced by the large borehole diameter of 245 mm in
the uppermost 400 m.


