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Summary: Cruise 2007 Louis S. St. Laurent

During the period of August 30 to October 11, the CCGS Louis S. St. Laurent (LSSL) collected
2987 km of seismic reflection profiles perpendicular to the margin and along aline 350 nm from
the coast (Figure 1). The data were acquired in order to meet the requirements of Article 76 of
the United Nations Convention on the Law of the Sea (UNCLOS) so that Canada can claim an
extended continental shelf.

Figure 1. Thered lines show the planned track. The black lines the actual track

Near the 350 nm maximum possible limit of the claim, the seismic reflection profiles exhibit 3.5 s
of flat-lying reflectors interpreted as sedimentary strata overlying alower frequency undulating
basement typical of igneous rocks. Refractions from the 22 sonobuoys launched will enable the
time to be converted to depths necessary to meet the requirements of Article 76.

A variety of reflection events occur on the profiles. Near the 2500 m contour diapiric structures
are present. Seaward of these features the sedimentary section for tens of line kilometersis
chaotic. Further seaward a clearly stratified sequence is observed cut by faults. A thick
sedimentary section is revealed throughout the survey region. The seismic reflection sections will
be useful in defining the petroleum prospectivity of the region as well as clarifying the geological
history.

In order to collect seismic reflection datain ice covered waters the “over-the-side” equipment
must be specially constructed. Overall the equipment functioned well and it is a credit to those
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who designed, built and maintain it. The main components of a seismic reflection system consist
of acompressor and a sled from which both a sound source (the air gun array) and the sound
receiver (the hydrophone array) are attached. The compressor, just shipped from the factory, had
anumber of defects and was not set up to operate in cold conditions. To keep it running safely
required a concerted effort from the technical support team and the ship’ s engineering
department. Although it was possible to suspend 3 airguns from the sled, two were sufficient to
produce an excellent quality record while not damaging the sled as much as three collided with
each other and the sled. The new streamer performed well and was the single most important
factor in data quality improvements compared with last year’ stest cruise.

The quantity and quality of the seismic reflection profiles exceeded expectations. TheU. S.
National Snow and Ice Data Center reported that the extent of the Arctic Ocean ice pack was 4.13
million sg. km this year, an historical minimum. The average extent of ice at the end of summer
i1$6.74 million sg. km. Thisrecord low in the ice concentrations contributed to our successin
data collection.

Therotten ice at the seaward end of lines 1 to 3 contributed to the low noise level and high
quality of the seismic reflection profiling. In areas with thicker ice it was occasionally necessary
to have 110 revs on the ship’s engines for the ship to move forward. Although these conditions
may risk loss of the gear, the quality of the seismic data was adequate to determine the thickness
of the sedimentary section. Furthermore, the weather throughout the cruise was favorable for
operations. A persistent area of high pressure to the north of our area of operations gave us light
to moderate easterly winds with very little precipitation. However, the increasingly longer nights
accompanied by snow covering the leads required the seismic operations to be stopped overnight.
At night, in ice conditions with large old floes in high concentrations, officers on the Bridge were
unable to distinguish a path through the ice that would not stop the ship, given that only two
propellers were available.

7783 km of bathymetry were collected that were supported by velocimeter, XCTD and SVP. In
addition, 180 spot soundings were acquired. Bathymetric data are needed to determine the Foot
of the Slope (FOS) for the extended continental shelf claim. The bathymetry will aso be used to
update Canadian hydrographic charts.

Marine mammal monitoring by experienced observers from Paulatuk, N.W.T. took place 24
hours aday during seismic acquisition. Observations from the Bridge during transits were also
recorded. Polar bears were the most commonly sited animal. On the seaice three walruses were
spotted and in the open water four bowhead whales were seen in the transit from Tuktoyaktuk.

On September 27, 2007 the ship received an officid visit from the Minister of Indian and
Northern Affairs (Chuck Strahl) to express the Canadian governments ongoing support for this
program. Hisvisit, highlighting the UNCLOS program on the LSSL, was televised on the CBC
National News the same evening.



1.

1)
2)
3)
4)

5)
6)

7)

8)
9)

2.

Recommendations

start the seismic expedition two weeks earlier in mid August to take advantage of smallest
concentrations and weakest ice, and the maximum amount of light

two Icebreakers are required for the next mission - only regions with significant ice cover
reman

the hydrophone streamer should be on a drum, perhaps located on the Upper deck
“mezzanine’

a substantial rebuild of the Hurricane compressor is necessary plus a second one as back up,
both compressors must have sufficient spare parts

address the freeze up problems of air lines to the airguns in sub-zero temperatures

the ship’s networking facilities are inadequate for our needs, see report for how to correct this
problem

the ability to superimpose the ship’s tracks on the Satellite imagery in real time would be
useful for the submission to the Commission on the Limits of the Law of the Sea

address renewal of staff, both scientific and technical

a back-up 12 KHz sounder is needed but cannot beinstalled until dry docking in 2009
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?Diary of the Chief Scientist

Day 242 - August 30, 2007 - Thursday (all timesarelocal):

The scientific staff began their trip early in the morning to join the CCGS Louis S. St. Laurent
(LSSL) anchored off of Kugluktuk, Nunavut. The ship is named after the Prime Minister of
Canada, who served from 1948-1957. The purpose of the expedition was to collect datain order to
determine the extent of Canada s extended continental shelf in the western Arctic.

The scientific staff that work at BIO in Dartmouth met at the main entrance at 03:30 hours. From
there two vehicles drove to the Holiday Inn to pick up the out of town participants. We then drove
to the Canadian Coast Guard Base. There we did a head count and reported to the Captain that 13
scientific staff were present. Thistally was far easier for us than the ships crew with 50
individuals milling about in the darkness on the wharf. It was a pleasant warm night.

Three buses took the ship’s company to the Halifax Stanfield International Airport. First Air left
at 06:10 hoursto fly first to Igaluit. Once there we were required to stay on the aircraft. We then
flew on to Kugluktuk, which took about 3 hours. From there | called the three marine mammal
observers at the Coppermine Hotel: Nelson Ruben, John Ruben and Jonah Nakimayak. They
caught ataxi to the airport to wait with us for the helicopter to transport us to the ship.

A helicopter safety briefing was given before getting on board. We were then shuttled in groups
of four to the ship. After arrival on the ship we went to the logistic officer to get the updated cabin
assignments. Then we climbed the ladders to our state rooms, had lunch and at 14:30 hours half of
the scientific staff received a safety briefing. Those in thefirst briefing would be busiest
tomorrow. Our marine mammal observers were given atour of the ship by Ryan Pike as part of
their orientation.

| have not yet met with the Captain other than briefly on the dock at the Canadian Coast Guard
Base in Dartmouth. There are a number of issues to be discussed including: time for sailing
tomorrow, number of hours before we reach the first line, hydrographic survey for foot of slope
and ice conditions.

The scientific staff met at 18:00 hours in the boardroom. Simultaneously, the CCGS Sir Wilfred
Laurier was tying up to LSSL so that scientific equipment from the previous cruise could be
transferred. We did round table introductions. We had a number of housekeeping items
including: how to log onto the internet (name and password must be given to the ship’s technician
- John Reid), telephone lists, schedule of activities. Robert Rowland agreed to meet with Sarah
Zimmerman to discuss her needs for us to check on their salt water pump. John Shimeld
mentioned that GX Technolgy will be collecting seismic reflection that might interfere with our
work. | will give asummary of the UNCLOS program tomorrow at 09:00 hours in the boardroom
to those who are not familiar with it.



Ken Derouin from Canadian Ice Services has agreed to attend the meetings and give us weather
and ice forecasts. We planned for tomorrow’ s presentation at 09:00 hours in boardroom number
428A. Borden Chapman will hold a more specific meeting with his group afterwards.

| found the bird identification guides that | had brought for the marine mammal monitors. They
picked them up and were reading through them enthusiastically.

The first meeting with Captain Andrew McNelll took place at 19:00 hours. We discussed sailing
time: tomorrow after supper. Itisan additional 12 hoursto the start of thefirst line. Theice
conditionsin that area are at least nine-tenths. We will start with a hydrographic survey so that
Borden will gain time to get the array ready. The Captain will send the helicopter out to do
reconnaissance on theice. He will also require testing of the A-frame. The Captain and Heads of
departments will meet with the science staff in the boardroom at 10:30 hours tomorrow.

Day 243 - August 31, 2007 - Friday, sunny with flat calm open water

At 08:10 hours we held our first safety meeting in the seismic laboratory at the stern of the
superstructure in the Av gas compartment just forward of the Quarter deck. The laboratory had
been built for this expedition. Fred Learning pointed out that they would be laying out cables
today and they could cause a tripping hazard.

At 08:30 hours the remainder of the scientific staff had the safety briefing and orientation from the
third Officer (Marian Punch). The nurse (Myrella Bellerose) and the Canadian Ice Service
employee (Ken Derouin) attended aswell. We al put on survival suits, learned where the first aid
kits were, how to deactivate the water tight doors, etc. We had athorough tour of the ship and a
review of the ship’s etiquette.

At 10:30 hours the Captain held a meeting to greet the scientific staff and explain his style of
management. With atotal of 66 persons on board a 119 m long ship with complex ladders,
companion ways and bulk heads, it is critical to meet with key staff and officers to promote
teamwork. After the meeting, the Chief Engineer (Don Strotts) set Borden and myself up with
pagers to minimize the number of pipes on the ship so that those individuals sleeping during the
day shift will not be disturbed

It took some time to locate the projector for my Power Point presentation. Eventually, Larry
Sweeney, the Logistic Officer, found it. | was set up and running by lunch time. Actually the set
up of the projector went without a hitch. At 13:00 hours the marine mammal monitors. Nelson,
John, Jonah and Bob Rowland attended my presentation on Canada’s UNCLOS activitiesin the
north. Bob added several insightsinto the rules that | found valuable.

| gave each of the marine mammal observers copies of the Environmental Impact Screening
Committee and Canadian Environmental Assessment Act screening so that they were clearly
informed of the content of the documents to give them a full understanding of their role in the
program. Jonah requested a chair to sit on while working on the flying Bridge. | discussed this
with the Captain and he said it would be easily arranged.

John Shimeld and Paul Girouard are struggling to get the computers set up on the ship’s network
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system. The ship’stechnical support is busy with his principal tasksand it isaslow process. Paul
also entered the marine mammal log into Excel data base. The spreadsheet for the mammal
observations was made available for Nelson, John and Jonah to review.

Borden Chapman reported good progress today: the cables for the sonobuoy transmissions have
been run from the radio room to the laboratory, the firing line connects the seismic lab to the
Quarter Deck, all hardware on the tow sleds was installed and the electronics packages are out of
their crates. Paul Girouard isworking to establish data links for the navigation to the seismic
processing computer.

A fireand boat drill took place after supper. All scientific staff went promptly to their muster
station in the hangar. Jonah said he liked the drill and hoped it happened every day. The ship
sailed away from Kugluktuk after the boat drills were compl eted.

At 18:00 hours the staff held their regular meeting and at 19:00 hours. | met with the Captain on a
number of issues. Safety - Rodger Oulton reported that he cannot hear alarms in the compressor
container. The Captain suggested installing aflashing light. He will bring this up with the Chief
Engineer. | provided the Captain with copies of the Canadian Environmental Assessment and
Environmental Impact Screening Committee recommendations. The guidelines for using the
airgun have been distributed to the Captain, the marine mammal monitors and the airgun crew.
Ryan Pike has been given permission to get life vests for the staff that will be on deck during
deployment and retrieval of the airguns.

Tomorrow at 10:30 hours, Jon Biggar, the Captain and | will meet to discuss charts, plansand ice
conditions. The Second Mate (Carol Dudfield) wanted to know how many walkie-talkies we will
need. The marine mammal observers working on the bridge will require one for aregular fifteen
minute check-in with the Bridge. | have to ascertain how many others will be needed.

Day 244 - September 1, 2007 - Saturday, grey perhaps 10 knot breeze colder than yesterday

At 07:00 hours we were steaming through Dolphin and Union Strait. The ETA for the possible
beginning of line is 06:00 hours tomorrow. At the safety meeting at 08:00 hours, | learned Ryan
had hurt his back lifting heavy objects. He will see the nurse first thing thismorning. Extrahelp
from the crew was solicited for lifting the heavy airguns out of their shipping crates. Dueto the
winds and the cold all the staff working on the helicopter deck are putting on their insul ated
coverals. | showed Nelson where the coverals and steel toed boots for his team were located. We
talked in his office about the work schedule for histeam. We will review the set up of the
observer'slog. | put alist of the marine mammals on a memory stick to incorporate in the log as
suggested by Jonah.

Robert made a suggestion to on a paper on the difficulty of collecting datato Article 76 standards
intheseaice. | was enthusiastic about the project because it addresses a problem that had been
troubling me for some time.

| sent the first email message to our Director, Jacob Verhoef, reporting that we had sailed and were
preparing the equipment for seismic acquisition. On my second attempt | got the email to the
Oden sent off. An ongoing concern isthe lack of network capability on the ship; asyet | do not
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haveit in my cabin. Paul Girouard expressed his frustration because we cannot get any computers
connected to the ship’s network. Then Paul and | met with Nelson to incorporate the suggestions
of mammal monitors into the spreadsheet that records their observations.

The sonobuoy antennawas installed improperly. The arrow indicating direction of transmission
was misunderstood as an up arrow. Jim Etter has been in the crow’ s nest correcting this.
Meanwhile, back at the compressor, there are issues with the position of the compressors exhaust
pipe being located near the fueling point. The exhaust must be covered. The hydrophone array
has been laid out on the helicopter deck. It has been discovered that the manufacturer put a
vibration dampening link in where Borden Chapman was planning to be able to disconnect for
quick retrieval. The ends of the various sections are not labelled and John Shimeld is assisting
with this and other work related to the array because Ryan Pike isresting in bed with back
problems.

The Captain, Ken Derouin and | met to discuss the archiving of ice charts and images. Ken will
place lines on all ice charts and put onein a paper file for me. All satellite images will be archived
with the ship’ s track so that they can be useful for describing problems in the collection of seismic
datain ice-covered waters.

| talked to the Second Mate about our need for VLF radios - 3in all: one for the seismic crew
working on the deck, one for the marine mammal observers and one for hydrography in the
seismic lab. She will provide chargers and get them set up.

At 17:00 hours we were abeam of the southwestern tip of Banks Island. It was bright and sunny,
and the sea was calm with open water with ice in strips and patches. At 18:00 hours we held the
regular meeting of the staff. Ryan was able to crawl out of his bunk to join us after spending hours
with ice on hisback. The meeting began with Ken giving us asummary of the weather and ice
conditions.

By tomorrow morning we will be travelling aong the 2500 m contour collecting bathymetric data.
At 74°38.3 N, 129° 47.4 W we turn into the Arctic Ocean. The end of line (EOL) is 75°00.5N,
143° 06.3W. Jon Biggar gave me the waypoint for the turn. At the start of line (SOL) we will stop
and do velocimeter measurement. The hydrographers need to get to the engine room to measure
the transducer location. This requires permission and an engineer capable of deciphering the
mechanical drawings.

The network or probable server problems are not solving themselves. The hydrographic group is
not getting heading and log. We aso need this data for the seismic headers. Furthermore, we
cannot get our computers connected to the network. Can we get John Reid to spend afew hours
working with Paul Girouard and Mike Ruxton to solve these problems?

Day 245 - September 2, 2007 - Sunday, over cast skies, snow on the deck and iceinfested
waters

At 07:30 hours the officers on the Bridge were wearing their number one uniforms with white
shirts. The Captain gave me atour of the IceNav System purchased with UNCLOS funds. On the
IceNav screen the RADARSAT input clearly shows the large floes with pressure ridges and thin
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grey icein between. The display covers an areathat isfour hours steaming when we are towing
the seismic gear. The ship cut through theice at 11 knots al night. We are traversing along the
2500 m contour toward the mid point of our lines.

08:00 hours - Safety meeting with the seismic crew. Borden Chapman noted that the decks were
dippery due to the light dusting of snow. Borden aso pointed out that the walkie-talkie’'s direct
lineto the Bridge was not installed in the seismic lab. It was set on channel 1 and if you happen to
change channels when you mean to increase the volume, be sureto reset it. The Medical Officer
sent me a note indicating that Ryan would need continued rest for his back.

Robert Rowland (Bob) asked to join the technical team in getting the gear ready. He got out his
heavy warm working clothing and has been assigned an assortment of activitiesin preparation for
getting the seismic equipment ready. He will also support Rodger Oulton in preparing the
compressor for operation. Nelson and John also volunteered to work with the seismic crew. They
built a fine-looking work bench.

Rodger gave Bob and me an overview of the new compressor. He pointed out the major
components, motor, fans, radiators and the four stages. He explained how the air was compressed
with oil and how the oil was removed. He was concerned that the container was cold. Hefelt it
was going to be rather difficult to get it started. The air vents draw too much air through the
container when the ship is moving because it is facing forward. Due to its construction it cannot
be turned at sea. Another design problem is the muffler, it isinside the container and should be
moved out. Thiswill aggravate the heating up of the pipe that |eads to the muffler. It would be
serious to put your hand against the muffler when the ship lurched while breaking ice. The
solution to these problems was to spray the exhaust with a heat resistant material.

The Captain and Chief Engineer supervised the lowering of the A-frame today and it passed
inspection. The hydrographers started a velocimeter measurement at 10:30 hours. Paul Girouard,
Mike Ruxton and John Reid are working hard to get the data streams that contain log and speed
stored with the bathymetric readings. Network/server problems are continuing. Progress was
made today on the data links.

The Chief Officer was asked to ensure that the helicopter deck would be available for spooling the
el and high pressure lines. | spoke with Jon Biggar and he does not need it until tomorrow. We
have a plan so long as the ship does not need ice reconnaissance then.

John set up a printer in my office because the network is having continuing problems. | was able
to print out watch schedules and cabin assignments with telephone numbers. Now | can circulate
them for verification. Moreimportantly, John and | looked at the start of line for the seismic
reflection and there was not a5 km overlap. So we have adjusted the start of lineto giveto the
Bridge.

After lunch several activities were taking place, including the Captains rounds; so the ship was as
tidy as possible, dare | say ship shape. The Captain has Sunday dinner in hismess. | received an
invitation from the Logistics Officer. It immediately brought to mind the expression “What will |
wear”? Notethat all the Officers arein crisp white shirts and pressed dark pants. With several on
the Bridge at one time it can be rather dazzling.
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The hydrographers did a vel ocimeter cast to 1300 m and a bar test to 400 m. Thistest requires a
bar or cone that reflects the pulse from the sounder to be lowered on a measured cable and
compare the reading on the sounder output to the cable length. Therefore, the ship was stopped.
The helicopter was preparing for an ice reconnaissance flight. The ice analyses prepared by CIS
indicate nine-tenths ice but the IceView images and observations from the Bridge verified by Ken
indicateit isonly seven-tenthsice. (Ice Nav. isthe name of the system the ship usesin
conjunction with the RADARSAT to navigate its way through theice.) Inice with this character
we should be able to collect seismic reflection data.

At 14:00 hours the helicopter left on an ice reconnaissance flight. The pilot (Adrian Godin) was
with me on the Nares Strait cruisein 2001 (also based from the LSSL). | read over Robert’s EOS
paper on the UNCLOS submissions to date and think that it is important benchmark informing the
US geophysical community of UNCLOS and itsimplications.

On Sunday an elaborate meal was served in the Captain’s mess. The ship’s company are invited in
turn to the table that seats a maximum of ten. The multi-course meal was of gourmet quality.
Salad with snow peas (appropriate in the Arctic), lobster on puff pastry laced with a mustard based
sauce, red berry sorbet, roast beef with Y orkshire pudding, a mango mouse. Due to the lengthy
meal | had to postpone the science meeting until 19:00 hours. At the meeting Ken Derouin
reported that the winds will increase to 10-20 knots tomorrow and the temperature will stay in the
-2°Crange. Theice conditions on the flight along Line 1 are about 6-7 tenths.

Hydrography’s caibration of the sounder went well. The maximum depth of the vel ocimeter
measurement was 1360 m. The soundings have begun and the watches started. The carpenter
built atray for the transducer so oil would not be spilled in the helicopter. The engineers have to
open atank to determine the exact location of the transducer. It is hoped that this task will be
completed tonight. It is necessary to get accurate soundings.

Borden’ s group has the sonobuoy receiving system working. The WiNRADIO for receiving the
sonobuoy’ s signal was set up in the radio room behind the Bridge, not in the seismic lab. The tow
sleds are not ready, the airguns are not attached to them as yet. Thefirst test of the compressor
was satisfactory with only afew starting problems due to the cold. Dwight Reimer has completed
the set up for the digital streamer. Tomorrow the bundles of electrical and air hoses will be
assembled on the compressor deck. John, who has carefully read the manual, pointed out to
Borden that wrapping of the cable was required because screws were not flush in all cases.

Paul has managed to get the log and gyro feed to the hydrographic data. The planisto use serial
ports on the computers and avoid GPS gate and the ship’s network whenever possible becauseit is
not reliable. At about 20:00 hours a polar bear with a meal was spotted on the starboard side.
Nelson judged the bear to be about 8 feet long. The bear was not intimated by the ship. My final
activity of the day was to hand pictures of the scientific staff and watch schedules to the Bridge
and post pictures near the ship’s office and in the seismic lab.

Day 246 - September 3, 2007 - Monday, low visibility in nine-tenthsice

07:30 hours - ship stopped while third engine was put on line to power through theice. The
bathymetric soundings are sporadic with the additional engine. Mike Ruxton completed his first
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12 hour watch aonein the lab. It waslong and will be less tedious when the seismic watches
begin. At 08:00 hours during the safety meeting Ryan was back at work but there is no heavy
lifting for him. The decks are expected to be slippery. The ship’s TV aso has areminder that the
decks areicy and dlippery.

John and | spoke with Ken about ice and weather conditions. In afew hourswe will bein an area
with fewer tenths of ice. Theice conditions at the western and northern ends of our lines are still
favorable. We next went to the Bridge and the Captain gave us atour of IceNav. The latest
satellite image of theice is shown on one screen and the radar image is juxtaposed. On the radar
image the floe's edges are well defined and pressure ridges can even be seen. The 9 nm radius of
the image will alow for severa hours planning of the ship’s route through the ice with the seismic
gear out.

The Captain, Jon and | tried calling the Oden for about a half hour with no success. | had hope to
have a conversation with them about their recent experience breaking ice and towing seismic gear
in the eastern Arctic. There may have been important insights that they could pass on to us.

Theicewas at least nine-tenths all day. The distance travelled during 12 hours was about 60 nm.
Technical progress was made assembling the air hoses and electrical cablesinto abundlie on the
helicopter deck. Getting the cables enclosed in their protective wrap is alabour intensive job.
Nelson and Robert have been an integral part of the team. The hydrophone array isready asisthe
navigation system called Regulus. Paul has a minor problem with the GPS time, it must be
converted to decimals. John will write a program to solve the problem.

The hydrographic team is ready to fly tomorrow to collect spot bathymetric measurements. They
are also refining the onboard parameters for calculating water depth by accurately determining the
position of the transducer on the ship. They know which tank it isin but not exactly wherein the
tank. Eventually they learn the tank cannot be opened at sea. They wanted this information to
accurately locate the sounder relative to the GPS on board ship. John Shimeld has the position of
the GPS antennarelative to the stern of the ship accurately determined for input into the SEGY
headers. He and Dwight worked all day determining the parameters for the seismic reflection

logging.

At the staff meeting at 17:30 hours (half an hour early because the Captain required the
boardroom) several health and safety issues were brought up. 1) on the Quarter Deck the non
burnable garbage is stored next to the hose for venting high pressure air - the crew should be
notified; 2) all officers, crew and staff should be aware of the high noise levels on the Quarter
Deck and wear ear protectors; 3) garbage is accumulating in the Seismic lab - we must make an
effort to clean it up. We still do not have any network connection on the ship. Hopefully on
Tuesday after the long weekend there will be support from John Reid to solve the server problems.

The scientific staff were working as ateam on the Quarter Deck to assembled the bundle of hoses
for the second tow sled. | hope my pictures will show the cooperation required to get the work
accomplished.

Day 247 - September 4, 2007 - Tuesday, ice conditions ar e about six-tenths of rotten ice
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At breakfast the ship was about 30 nm from the SOL at 07:30 hours. The ice conditions were
favorable for running seismics; however, another patch of ice with higher concentration of thicker
and older floesis expected at the beginning of Line 1 about 75°N, 142°W. The 08:00 hours safety
meeting has now been given the moniker of the group hug. The hydrophone array and guns
should be deployed today so a reminder to wear safety boots and hard hats was given. Fred
Learning pointed out that you should never step in the loop of a hose of cable that is going over the
side.

John Shimeld is sending a message to GX Technology that we are planning to begin firing our air
gunstoday. Because calling turned out to be difficult, he sent them an email. | tried calling
Christian Marcusson, Chief Scientist on the Oden, on the Iridium phone today on two different
numbers, but no luck.

Before the active seismics begin there anumber of things that must be done. The bundles of
electrical and high pressure hoses have to be moved from the Helicopter Deck to the Quarter Deck
thismorning. The drogue has to be tested prior to attaching it to the tail of the hydrophone array.
A pull of 200 Ibswould be ideal. The ship must come to a halt and gradually build up speed. The
test should take about half an hour.

Due to the ice conditions at the planned SOL 1, the ship maneuvered to about 7 nm to the south of
the proposed line to an area with open water in order to have optimum conditions to launch the
airgun and hydrophone arrays. After lunch, Jon Biggar had planned to do spot soundings but the
fog rolled in and prevented the helicopter from flying. As soon as the open water was reached, a
velicometer measurement was done to 3000m. During this time the cable bundles were carried to
the Quarter Deck.

As soon as the cast was finished and the ship could move forward, the drogue was put in the water
and pull tested to 90 to 110 pounds using Borden’s carefully calibrated bathroom scales. Many
photographs were taken of thistest. At 16:00 hours the hydrophone array was man handled over
the stern. Many of the sections of the array were tightly spooled in their packing cases and this
made paying them out difficult. Dragging them in the water behind the ship for several hours will
probably solve this problem.

The new A-frame facilitates lowering of the airguns and their tow sled into the water. The entire
operation required about half an hour. More time was required to fix a pressure gauge on the high
pressure bottles before the airguns could be fired.

When we were ready to fire the airguns, we called the marine mammal observers, Jonah and John,
who were on watch and asked if they had seen any mammalsin the last half hour. They had not.
The guns were slowly ramped up. In fact they had flooded during deployment and it took at least
half an hour to get them to firereliably. Then gun number two failed so the sled had to be brought
back in. No lose connecters were found so the gun was exchanged with one on the other sled. The
guns were redeployed. We had three gunsfiring for an hour and then one failed. All the technical
support staff were too tired to bring them in after working 12 hour days in the cold since we
arrived on the ship. If the problem was in the bundled cables, it would take hours and several
people working diligently to discover the nature of the problem. The two remaining guns were
giving an adequate signal.
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John and Dwight were struggling with the data recording system. The system hasrigid input
parameters, some of which cannot be changed after the system is started up. John was still
uncertain of the number of hydrophones in each segment and the layback of the active section. He
fortunately noted that only every second shot was being recorded and corrected this.

The streamer and guns are towed at adepth of 10 m. The configuration for the eel is deck cable,
tow cable, stretch section, two active sections, another stretch section and the drogue. The two
active sections are configured to record 16 channels, 8 per section. John is running Claritas
software to process the data.

Meanwhile | reviewed the latest ice imagery on Ice Nav with the Captain and the Second Mate.
They have aroute to the end of Line 1 planned. We are thinking of working on the lines to the
north, 2 and 3. We may even attempt partial lines north of 75°N. On the return to the
southernmost Line 4 we can pick up any missed segments.

Day 248 - September 5, 2007 - Wednesday, sunny changing to misty

The seismic reflection system ran overnight. The compressor required a valve adjustment, looked
after by Fred. During the early morning the electronics for the eel reported aleak. Theice
concentrations were about 5- 8 tenths rotten ice with snow cover and low visibility making it
difficult for the officers on the Bridge to pick the best route. The route taken required a detour of
around 7 nm to the south of the track. At about 04:00 hours stronger ice was encountered; there
may be more noise in the data but until we processit thiswill not be certain.

07:30 hours - Discussions on the Bridge with the Captain took place regarding how far the Mates
could deviate from the planned line due to ice conditions. A rule of thumb that we decided on for
the amount of deviation from the planned seismic lineis 5.4 nm (10 km perpendicular) to it. The
planned lines are 50 nm apart due to the UNCLOS minimum spacing specification of 60 nm.

At 08:00 hours we had our safety meeting. Two points were brought up: 1) could the Quarter
Deck lights be turned on at dusk?; 2) in the racks beside the |ab there are stedl plates that have
sharp edges that could hurt someoneif they fell against them. | spoke to the Chief Mate about
these concerns. The steel belongs to the engine room so he will have to speak with the Chief
Engineer. For the lights he suggested calling the Bridge when needed.

John is carefully assessing the setup of the seismic system and the parameters entered into the
recording system. He has found several discrepancies. He calculates the distance to the nearest
hydrophones to be 174 m but measuring along the array he can only find 125 m. This may be
related to the twistsin the yellow lead in cable and this will be accurately measured when the
cables are pulled back on deck. The geometry of the geophonesis confusing. Heisrecording 16
channelswith real data. There are two 50 m active sections with geophone groups 2 meters apart.
Thus, there should be 8 channels. The A/D converter must be simulating twice the number of
recorders.

The decision was made this morning to continue collecting data rather than pulling the sled to re-
establish firing of the third gun. At the time the ice concentration was high and it would result in a
datagap. Therefore effort is now being put into getting the first sonobuoy deployed; we have 29
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on board.

In order to put any equipment over the side, the Bridge must be notified. | spoke to the Captain.
The procedure is to notify the Bridge of the impending launch and to contact the seaman on his
pager 600 to assist inthetoss. Thisis part of the safety routine on the ship so we will abide by the
rules.

The helicopter ice reconnai ssance and bathymetry measurements were cancelled in the morning
today due to the fog closing in and a program on Jon Biggar’ s laptop malfunctioned, wiping out
the location of many of the predetermined locations for collecting data.

At about 11:00 hours the sonobuoy was put in the water. It sank and then surfaced. The signal
strength was 78% less than Borden had hoped. The direct, bottom reflection and multiples were
clearly visible. The shipisin alargelead and thiswill certainly improve the data quality.
Unfortunately the sonobuoy recorded out to only 7 nm. Borden will check with the manufacture to
determine if the antennais mounted properly.

John in working on processing the data to brute stack to present at thel8:00 hours meeting. Heis
not expecting an industry quality record. However, the data did show vast improvement with a
brute stack. Packages of sedimentary arrivals are visible as well as the basement. We compared it
with available datain the region and it looked compatible. With future processing it should even
be better.

More problems with our inability to get on the ship’s network. Paul prepared two possible
suggestions for me to hand to the Captain that would solve the problem. At this moment we
cannot move our data from the seismic lab to John’s computer for storing and processing.

After supper the visibility was sufficient for the helicopter to fly. Jon was able to take spot
soundings with the helicopter hovering over the water and dipping the hydrophone into it. Flying
at 90 miles an hour with the door opened is rather cold work.

At supper time Borden explained that the compressor had to be stopped to have its filter changed
and that it had an air leak in the high pressure stage. With one gun down and the day shift getting
ready to retire, the Bridge was asked to begin aslow turn. It was discovered that the compressor
manufacture had sent the wrong il filter. Therefore, the oil was changed, the filter rinsed and
replaced. The damaged O-ring was replaced and the compressor was back up and running. The
airgun sled was brought on deck. The seismic crew learned that the electrical connections on the
gun that was not firing was damaged due to the two of the guns slapping against each other and
mangling the connectors. The chains were shortened and the firing lines repaired. The gun sled
was put back in the water.

After checking with the marine mammal monitors the guns were ramped up. All three fired and
the seismic reflection data looks better, more reflectors are visible on the display.

The 18:00 hours meeting was held without the seismic technical support who were working on the
Quarter Deck on various repairs. Ken, the ice observer, had returned from a reconnai ssance flight.
He reported that the ice concentrations are continuing to disperse, especially along Line 4, the
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most northerly planned line. John gave an overview of the seismic processing and Paul discussed
data back-up: two copies on DVD of all data sets. Thiswas followed by a brief meeting with the
Captain on the Bridge. | gave him two different scenarios for dealing with the networking
problems that | hope he will consider.

Jonah who has stood severa days of marine mammal watches reported succinctly that “ he was
glad he did not live here because he would starve to death”. The Quarter Master also pointed out
that he had not seen even a bird since leaving Kugluktuk. The lack of marine mammals may be
the reason we saw the polar bear standing over the dead cub presumably ready to edt it.

John Ruben spent a cold night alone on Monkey’ s Island doing a marine mammal watch. Today,
Jonah, the Quarter Master and others spent some time getting him a comfortable spot on the
Bridge. Heisrather shy. We hope to ensure in the future that he will be physically comfortable
and feel welcome as well.

The compressor developed aleak in the high pressure stage at about 21:30 hours. The ship was
asked to slow down during aminor repair. After hours of work, it became clear that the repairs
would take a substantial length of time so that the Bridge was asked to circle. The repairs were
complicated by a wrench being dropped into the machinery that entailed an extra hour to extract it.
Nelson was an enormous help sliding under the machine to get nuts and bolts taken off and
replaced. At first the problem was thought to be related to the improper size or type of an O-ring.
Near midnight a complex section of high pressure pipe and aflange were removed. A crack inthe
flange was observed. The Chief Engineer roused to assess the problem. Thereis hope that the
engine room may be able to salvage and rebuilt this section. If not, the compressor is inoperable
and the program is over.

At midnight the guns and hydrophone array were brought on board. It took about fifteen minutes.
An exhausted seismic crew went to bed after at least 16 hours of Iabour following days working
for 12 hours. The ship was motionless for the night.

Day 249 - September 6, 2007 - Thursday

| ate breakfast with the hydrographic group to ensure that they knew that the compressor was
under going major repairs. They will be doing deep velocimeter and XTD casts. Thereisno
purpose in them collecting spot bathymetric soundings today because they are restricted to a
limited range from the ship and all those within reach have been done.

08:00 hours - Safety concerns from yesterday were addressed. The sharp meta sheetsin the
storage racks next to the seismic lab were wrapped in case any one fell against them.

The engine room staff have taken the damaged pipes from the new compressor in an attempt to
manufacture aworkable solution. Rodger isworking on building a spreader to prevent the airguns
from colliding and damaging the electrical and high pressure air hose fittings. Jim Etter had the
NOTOX 2 (antifreeze) injector system apart.

John Reid spoke to me about which computers are required to be on line to enable the science
program to work. My priorities are to get data from the seismic lab to John Shimeld's computer in
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the boardroom for processing and back-up of the data. Today John Reid put several of our
computerson line. John, Paul and | are now connected to the network and data transfer is
possible. John can use his hard drive for backing up data. The backup will be done on two hard
drives and two DVDs. Paul also delivered simplified navigation filesto me so | can plot our
positions on Global Mapper.

All day long the Engineering Department on the ship worked fabricating the high pressure pipes
and flange for the compressor. The Senior Engineer (Mike Willis) did the machining of the pipes
and the First Engineer (Gerald MacDonald) did an outstanding job on the welding. By suppertime
the complex piping was installed, the compressor ran up and was tested under load. Fortunately,
no leaks were found. The airgun bracing was also set up, which consisted of a steel strut that
separates the two airguns that are mounted beside each other. The final problem wastheleak in
the hydrophone array at the connector. The entire team was struggling with this problem until
21:00 hours. Two of the pins were entirely corroded away. Two pins that were not in use were
soldered to connect them. There was alot of material applied to control leakage and it was
described as akluge by Jim Etter, one of its architects.

On Borden'srequest, | called the Captain and told him we needed more time. When | went to the
Bridge the Captain showed me the route they would have used through the ice floe last night . If
we had not had compressor problems we would have found ourselves trapped in heavy ice.

At 19:30 hours the drogue on the hydrophone array was put in the water. The streaming of the
hydrophone array was slow because its coils were disturbed when the connectors were being
checked. The ship was moving slowly forward at two knots as the array was paid out hand
overhand. It was attached to the sled and the sled lowered on the A-Frame, tugger winch and
crane.

The Bridge was called to confirm that the marine mammal monitors had no sightings in the last
half hour. Then the airguns were ramped up. The shock at the back of the ship is pronounced.
John Shimeld initiated the datalogging. The resistance in the cable now reads 10, rather 1086, and
the signal is vastly improved from the first segment of the line. Borden’stired crew left the
seismic lab for their cabins.

Day 250 - September 7, 2007 - Friday at 13:00 hours - 6.3°C, winds 8 knots from the east

The seismic system operated overnight. One gun stopped firing around 23:00 hours and the
second at 07:00 hours this morning. At the same time the resistance