HEALY0602 – Chukchi Borderland and Mendeleev Ridge

Weekly Report 4 – 10 to 16 August 2006

Finally a week when everything went right. After reluctantly leaving cooler #25 behind on Chukchi Cap we headed westward to Mendeleev Ridge. Enroute we passed over what might be considered a five kilometer wide “rift valley”. It looked somewhatly like a minature version of the Chukchi Ditch that we cored and mapped the previous week. Unfortunately we did not have time to stop and core. We crossed the Mendeleev Ridge to the south of where HLY0503 crossed and continued to the west towards the Makarov Basin. We then ran to the northeast to core a possible slump site identified on HLY0503. Ice conditions were quite heavy (9/10s to mostly 10/10s) so we took two jumbo piston cores at the slump site where very consolidated material, overlain by up to 9 m of quaternary cover was recovered. It s unclear what the consolidated layer is. We then headed south to an area that HLY0503 found numerous pockmarks and took three Benthos gravity cores in a heavily pock-marked area. Our first core nailed the center of a pockmark less than 200 meters across and approximately 30 m deep. The next two cores were taken on what appeared to be a consolidation of pockmarks that appeared to be a “blow-out” feature from the CHIRP data. In places the entire 20 to 30 meter upper section appeared vertically eliminated with perhaps only a few meter of post-explosion drape. Three cans of sediment were collected for later gas analysis. We then proceeded southward with the idea that we would start placing coolers on the ice when we found ice conditions in which we could tow our ungainly seismic source frame. That took us far enough south that the end of our last cooler wound up at 76˚ 30’ N on Arlis Plateau. We then began the line in the south and collected the seismic refraction data northward. We had very few problems with the seismic source frame and had excellent weather and ice conditions. We passed over a number of interesting multibeam and CHIRP sites both going south and then north. One feature at the southern end near Arlis Plateau appears to have been slumped off Arlis Plateau in such a way as to compress recent sediment downslope. We also saw numerous pock marks, sometimes in very heavy concentrations. We planned to multibeam survey and CHIRP survey some of the sites, particularly the heavily pockmarked sites upon completion of the  seismic refraction work. Midway along the Mendeleev Ridge line we stopped to take a “library” jumbo piston core. We wanted to take a sample of the flat lying CHIRP data. A 30 foot jumbo piston core was rigged. It over-penetrated with the core weight going into the mud. We collected almost a full 30 feet of mud plus a full trigger core. We intend to take a 40 foot jumbo piston core on the next site. After coring, things went so well that we ran the seismic refraction line northward past the northernmost cooler for a total line length of 140 km with no significant gaps. After a snowfall that left a couple of cm of snow on the deck, the day for retrieving coolers turned out to be brilliantly sunny but cold. Cooler recovery went like clockwork. Of the 14 coolers we had on the ice, only one did not communicate with us and we had replaced it while we did the piston core. Good weather and actively communicating coolers make recovery easy. We recovered the southern eight coolers with the two helicopters flying simultaneously. We could finally say we had done what we had proposed with the three seismic refraction lines collecting the most important lines, Northwind Escarpment-Canada Basin, Chukchi Cap and Mendeleev Ridge. By this point the cruise was a success, both seismic refraction and coring wise.
