Station notes:
Survey grid heading north!

H1:


MLD ~140-150m


No real chlorophyll structure, but matches MLD


O2 on the sensor was uniform in structure and the manual O2’s done by George showed the exact same thing!


Nitrate profile was huge!!! ~600nM NO3 and 125nM NO2 kicking around throughout the entire mixed layer.

H2:

H3:  


MLD ~220m


No real chlorophyll structure, but all the way down to 200m, perhaps a little bit higher


Wind is picking up, 17knots as of 1115am out of the SW


Surface water temp is 19.3oC, while air temp is 17oC.


Very low current velocities and no structure over the upper 300m


O2 uniform down to 200m, suggesting a very recent mixing event that has not yet allowed biology to utilize the nutrients

H4:

MLD ~200m, no structure in O2 and temp


Fluorescence has an increase from surface to 50m, but low overall ~5-10% of total range, perhaps there is some in situ growth occurring


Bottom of MLD is really sharp, gradient over 5-10m.


Air is dry, humidity ~68-70%


Wind speed is continuing to build, now steady at 20knots at 1210h, little shift in direction, now 228o true


No change in water temp, but air is warming.


Slight increase in surface currents to the west, but still slow and slowly tailing to near zero velocity at 300m.

H5:

Way deep MLD, ~300m


Little to no structure in fluorescence and O2


Western current intensifying, to about ~35cm/s


Wind steady at 20knots


Surface ocean temperature cooling down, 19oC.

H6:


Weather really beginning to kick, winds ~30knots increasing during cast to 35.


There is a shallow (50m) layer that is moving SE but the rest of the water column is motionless.  Been that way most of the trip.


All samples collected but likely last CTD cast

H7:

No cast, weather too rough, XBT instead


Thermal structure is interesting, isothermal to 180m but then develops a slow gradient that continues down to 700m.  This was the case for both X6 and ‘X7’ (really was supposed to be H7).


Wind still blowing at 30+ knots, raining now, seas very choppy


All work suspended until things quite down a little bit.

H10: 


No casts 8 & 9 as the weather too rough to deploy CTD.  Wind has died down however (~15knots) and the waves are dropping off as well.  We should be able to do a CTD at this station.


Notes, all the stations had XBT’s done.  See notes in cruise schedule document.  Several are saved under duplicate file names as there was some confusion



T7-00018 = T7-00009



T7-00019 = T7-00010



T7-00020 = T7-00011

Begin Process Phase:

Drogue deployed at 2308h Friday, 18th.

First cast on Process is AM Production.  

Cast #8


Really rough, CTD bouncing off the rail a little bit, jarring things


Winds 15-20kts, air temp is much lower with the passage of the front (~13oC)


Swells are making it difficult to do things

Cast #9 (comm. Structure)

Cast cancelled due to weather


Winds still 15-20kts, air temp still low


Just too rough

Cast #9 (hybrid comm. Structure and PM profile)


Did the cast, but weather still as bad


Winds still 15-20kts, but seas 12’, occasional 15-18’


CTD went over and on the way down got caught on the rail and rolled over it.  In bringing it back up off the rail it got blocked and had to be set back down on deck.  Jeff Stolp checked it out, no apparent compromise on the termination.  Cage on the CTD itself was buckled in several places as it bore the weight.


MAKE NOTE THAT THIS IS THE MOST IMPORTANT PLACE TO CHECK THE OFFSET BETWEEN THE MANUAL SALTS AND O2’S AND THE CTD.  QUITE LITERALLY MIGHT HAVE KNOCKED IT OUT OF ALIGNMENT.


Pat Rowe has now considered significant damage done to the CTD and needs to deal with this at the admin level.  He will likely re-terminate the cable just to be safe.


Cast completed, but it was trying.


MLD at least 150m, surface ocean temp of 19.04oC, cooling off a little bit it would seem.  Related to heat loss from 13.4oC air temp.  

Fluor, salt, O2 and temp all show the exact same pattern nearly iso thru 150m and then a very sharp gradient over about 20m or so.


Light sensor is now transmitting data to screen, main problem seemed to be that the cable was compromised.  Still now sure on calibration files so the ‘converted data’ are still relative.  The absolute voltages are recorded just fine and need to get correct cal file to convert properly.


Drogue is doing fine and being followed well.  RDF is working just fine.  

Cast #10


Starting with this production cast, the ‘sample’ bottles for the real time nutrients are cleaned in acid.  NO3 concentrations keep going up and the concern is building contamination.  It is possible that concentrations increase given that the wind is still kicking, but numbers seem really high to me.  This is just a double check on accuracy.

Cast #11


AM Profile – all smooth on deploy and recover

No appreciable current vectors, MLD~150m, wind 16-20kts, 10.9oC, humidity 60%

Cast #12


Community structure cast – all went smoothly with deployment and recovery


192m MLD,  no appreciable current vectors in any direction.  SST=18.9oC, Air Temp = 11.5oC, 20+kts wind, drogue heading southwest.  Fluorescence is well mixed and perhaps a little bump at 180-200m, advected population?
Cast #13


PM Profile - 

PITS deployment – smooth except for the release clip getting caught

Cast #14


PM production – all went smooth on deployment and recovery.  “textbook” according to Pat Rowe.

Wind 30+ kts and very significant seas washing over the starboard rail.  Air temp=11.5oC, SST=18.96oC, no current vectors in any direction.  MLD~180m

Cast #15


“no comments”
Cast #16


AM Production – cast went off fine, all incubations in deck incubator.  Not a problem.  Rest of science cancelled for the day as we are steaming back to BDA to get our gear etc.


Wind 25kts, Air 11.7oC, SST=18.8oC.  Slight SW current vector, MLD ~200m.
Drogue pulled at 0800h and then steamed for BDA. ETA 5pm Tuesday 22nd.
ON the transit back we are collecting nutrient and chlorophyll samples to:

1) calibrate the fluorometer data in the underway data stream so we have a ‘map of chlorophyll in our travels’.

2) See where NO3 goes down and chlorophyll goes up so that we can more effectively sample when we get back out this way.

2/21/2005, 1426h

chlorophyll has increased from ~100units at 34o48’N this morning to ~125units at 34o22’N at this time.



No current vectors in any direction in the upper 300m.
2/22/2005, 1136


Still steaming to BDA pilot station, 33o1.7’N, 62o56.7’W  ETA 0600 Wednesday 23rd

New plan is to transfer gear by pilot and steam to BATS to conduct casts for Rachel Stanley and Penny Chisholm.  Following these casts, steam back to NE and retrieve PITS and continue science


Chl fluor over last 12h has been steady at 140units.  NO3 concentrations need to be crunched and see if they are decreasing.


Winds have picked up again to 25+kts.  Strong SE current vector.  This is associated with the Western Edge of the cyclonic eddy that is sitting between us and BDA.  This matches lat long and anticipated current velocity for the leading edge of a cyclone.  Currents are stable down to 200m and deeper based upon 75kHz ADCP.


Wind is from the WSW, and steady.  SST has increased to 19.5oC, and air temp is creeping up to 18.8oC right now.  Looking at the temperature record (albeit skewed by spkes in the data) we can see a low point where we probably passed 
To request a post-cruise calibration of O2 sensor is to write a letter to Marshall requesting it and providing evidence for error.
2/23/2005

Got all BATS casts out of the way, weather nice.  Gear transferred to Oceanus from WBII.  NO3 surface values are high about 280nM.  Steaming back to PITS

2/25/2005, 0700h.


Arrived at last ARGOS position of PITs, weather really calm, nice long swells, no chop.  The fronts must be spaced far enough apart that the shift in wind direction (now due S) associated with their passing has settled down the seas.  Other than the fact that we should have rode it out, we should be able to get some really interesting data out of this deployment.


Probably have some stabilization of the water column assuming that there was some sun up here over the past 3 days.  Will do a CTD cast just to see what is here now for comparison to what was here 3 days ago and was what was sitting over the PITs traps.


XBT#12 (and 21 by default numbering) was launched at ~33.24N, 60.05W, when we saw a high spot in fluorescence.  Surface NO3 was measured and up near 1uM.  The XBT data suggested that the MLD was ~200m.  Really interesting.


Looking at the transect NO3 data its clear as we’ve passed through features and picked up high Chl in some and high NO3 in others.  Really neat just to look at.

H20. Combined community structure/profile cast (trying to get it in before the weather goes to crap).


250m MLD, no current vectors to speak, perhaps a little north vector.  SST 18.5oC, air 17oC, very low chlorophyll.  Significant amount of biomass in the PITs traps.  Looks more flocculent than pellets, but hard to say from a moving ship through the tube.  Recovery of PITs went fine, no problems.

All looking good, heading to new process station

At 1455GMT 150kHz ADCP shut down to back up control software, should be back up in 1-2 hours.  Last ping set was 255.


Note, looking at the ADCP current meter on the PITs array, there was hardly any current on the array, mean was 9cm/s, mode was 5cm/s.  only a few reversals, and no spikes.  Can see retrieval and deployment where currents were quite a bit higher.  Looking at the trajectory plot, PIT’s had an interesting journey with several loops, but headed generally SE, about 14km south and 16km East.  Overall, traveled about 20km SE from initial starting point.  That is 20km/4.6d ~4km/d, 4km/24h ~0.16km/h travel speed.
2/25/05, 1655h.  first XBT along south run.  Filename #22

2/25/05, 1745h, winds 30kts, seas at least 18’, SE current vector, uniform through 250m.  air 18.6oC, SST 18.7oC.
NOTE TO NICK:  Noticed SAMI is having air bubbles coming through.  Nothing we can do as the bow is out of the water a bunch and the entire system is getting air through it.  Probably has happened for quite a while and most definitely since 0900 2/25/2005.
2/25/05, 1909h, everything is fine, seas are rough, winds are high (30+kts) from the south, SST=19.0oC, air= 18.7oC

2/25/05, 2220h, 2nd XBT on south run.  MLD still 200m, very little current in any direction, surface temperature continues to warm, now up to 19oC.  Air is 19.0oC as well.  Wind is dropping off, 20kts from the SW, blowing in warmer air.  XBT file saved as #23.

The fluorescence trace shows that for the past 6 hours we’ve been in high chl water, values in the 140-160unit range, whereas up north earlier in the day values were closer to 100-120units.
2/26/05, 0720h, 4th XBT on south run.  MLD is still 200m, a very shallow (~50m), due south vector in ADCP, no N/S, E/W current below 50m down to 250m.  Winds continue to drop, 16kts, from the SW.  SST=19.4oC, air=19.1oC.  Humidity high, 93%.  Should be on station (32o00’N) by 0830h.  Fluorescence is staying high through the night (160units) and has been for ~12hours.  It seems we are in the range of deep MLD, high chlorophyll, and hopefully high NO3, and very low current vectors.
Looks like a good place to set up shop.

2/26/05 1114h,  Deb ran the last transect sample in this area and it looks like we got 300nM NO3 at the surface.  Raining now, light winds 20kts from SW, SST 19.7oC, Air 19.3oC, ARGOS all set to go for PITs, reading on bridge just fine.  Traps all set, just need to strap on ARGOS and turn on current meter.

Slight north current vector (15cm/s), no E/W current.  Still looking like a good place to set up shop.

Need to check ARGOS units this afternoon.

2/26/05, 1407h  PITS deployed for the second time.  32o0.0N, 58o 9.6’W.  The only snag was a major wind shift during deployment and we had to turn the boat.  During this time, dragged the traps a little for about 15minutes as we came up wind again.

Currently, 15cm/sec E vector on current, no N/S vector.  Winds, 20kts. NNE. Air-temp dropped to 15.4oC.

H23:  210m MLD, SST=19.7oC, Air=15.3oC, winds 7kts, due N, weak SE current vector (<10cm/s).  Cast going smooth, Dave running.

H25:  240m MLD, SST=19.7oC, Air=16.9oC, wind 10kts N, really calm. Sun is out, but very cloudy so not as bright as one might like, but definitely should lead to some net growth and export.
H26:  240m MLD, SST=19oC, air=17.6oC  same as H25, but less current.  
NOTE TO SELF: for N15 rack, make a little black curtain to hang in front of bottles for when the are filtering.  Replump the tubing into single solid drain so that it is a bit more rigid for locking down and making sure suction works well.
1730h, sat down and noticed a W current vector of ~20-25cm/s  no N/S vector.  Little change in wind speed, but big change in direction, now out of the W.  Good thing is the air is drying out significantly, now down to 60% from 90% earlier today.  We’ll see what happens.

H27: PM Production.
H30:  Comm structure cast.  Starting to see a more persistent NE current vector, still slow, 10-15cm/s.  Keep an eye on it.  Wind 5kts from the NE, SST 19.7oC, Air=17.4oC, humidity 54%.  About 2 hours after the cast, the current had changed to a more northerly vector (~15cm/s) and hardly any E/W vector.  No structure down to 250m and then shift in direction of current, but no real change in magnitude of current.  All other conditions similar.
H31: PM profile.  All went smoothly, but wind seems to be picking back up.  Not bad yet, 12kts, but can feel its getting worse.  Water temperature is dropping a little, 19.6oC, and air is not changing (17.7oC).  Current vector has changed again, now no vectors N/S or E/W.  nice and quite water mass again.  Deep ADCP looks like there might be a current shift change >500m, but really hard to interpret with confidence.

1532h, 2/28/05 – just looked at the currents now they are NNE at about 15-20cm/s.  winds now up to 20kts from the SSE.  No change in temperatures or humidity.
2142h, 2/28/05 – winds up to 25kts from ?, no change SST and air temp.  Currents are weak NW flow.  PITs and drogue still in close proximity to each other.
H34:  AM production cast.  All went smoothly, deployment was straight forward, just a little confusion on clips and where they were, etc.  No big deal.
H35:  Comm structure cast.  MLD ~215m.  Wind 18kts due S.  SST=19.65oC, Air=19.71, RH=95%, current vector is due N, no E/W and overall slow current, 10-15cm/s.

1413h, 32N 58/16W, wind 18kts from the SW, air temp hot, 20+oC, SST 19.7oC.  Current only N, no E/W vector (~10cm/s or less).  Heading S to look for PITs, as of noon local, it was about 9miles SSW of the drogue position.  Should be easy to track down.

H37:  really starting to head around an anticyclonic eddy feature.  There was some structure to fluorescence this time around, but I’m not getting excited yet.  No current vectors in any direction through upper 200m.  SST 19.67oC, air=20oC, 22kts from the SW.
Will make a decision later today on what is going to happen, but probably will stick around 

3/2/05, 2:57h  Woken up by Deb, cable on CTD snapped and CTD lost.  Observations, +9.4m paid out on the winch monitor.  Cable looked like it was pulled apart.  Lee and Dave put it in, it was below the water and was recording data.  CTD trace shows it to go up not down.  In all likelihood it was blocked and the cable parted.
Steaming home to BDA to see if we can’t get a replacement.

3/2/05, 1837h,  flurry of emails this afternoon.  It appears we are going to use BBSR’s GO rosette with parts from WHOI.  The first shipment should get to BBSR tomorrow and a second shipment on Friday.  Looking positive at this point.

3/2/05, 1941h,  captain Bearse just informed me that we will be into BDA tomorrow night, maybe, depending upon the last pilot run.  We’ll have to at least spend the night as the CTD itself won’t be in until Friday anyway.  So night in port seems inevitable.  We’ll see how the emails go tomorrow about building the CTD.

NOTE TO NICK:  the SAMI was shut down from 2215AT 3/2/05 to 0809AT 3/3/05 to sort out a leak in the fluid chamber.  Problem largely solved but need to put in a real o-ring.  New file name is OC408-2a.txt
NOTE TO SELF:  after getting back, look into getting a small box computer (like the ones driving the flowCAM) and flat screen monitor for the LWG spec.  Also build the boxes to house it and chemicals so it will be ‘easily portable’ for DOP, trips to PR and any other need that I might have for mapping NO3/2.  Initial plans for boxes are in the NP blue notebook.  Any new project looking at NO3/2 uptake should at least make additions at 10% ambient rates, I’ll have the capability to do this, even in the oligotrophic ocean.
Saturday, 5th March, 0800h.  leg 2 begins, pushing away from the dock with the pilot.  We received a new map this morning and we have a new location.  31oN 66o30’W.  This area is a low gradient low to zero anomaly area to our SW.  We’ll track surface properties including biomass and NO3 as we go.

NOTE TO NICK:  SAMI turned on at 0942h on the southside of the island.  File name OC408-2c.  All started well.
1215h, 3/5/05, XBT#26 was very noisy so we fired another one on the same spot.  This one was saved as T7_0027.rdf.
1514h, 3/5/05, XBT#28-29 was very noisy, so we did #30.  This one worked.  Looking good.  #31 was actually a test for the XBT box.
1730h, 3/5/05  31o45’N 66o9’W – fluorescence increasing, surface temperature looks to be decreasing, but difficult to say with spikes in data set.  Will import after dinner and see where we are at.  Winds 15kts WSW, currents NW at ~15cm/s.
1817h, 3/5/05  31o43’N 66o16’W – fluorescence going down, surface temperature now at 19.64oC, winds still 15kts, WSW.  Current due W at 10cm/s.  XBT went off without a hitch. MLD from XBT is ~175m.
1839h, current magnitude break at 175m.  no change in vector direction, but 50% reduction in current velocity.
0200h, 3/6/05  winds now 30kts, SW, current slight (<5cm/s) N vector, no E/W.  below 100m becomes a NW vector at 15cm/s.  SST=19.5oC, air=17.8oC.

1019h, 3/6/05  winds from W @ 20-25kts.  Skies are clearing and it is getting sunny out.  For a bit there was clouds and squalls.  SST=19.46oC, air=15.58oC.  Current due E at ~15cm/s, faster between 100-200m by 50%.
H41:  Comm structure cast 3/6/05.  no vertical structure in the fluorescence, MLD ~200m.  Things looking normal.  Major concern is the E drift.  
2030h, 3/6/05, we decided to do a quick scamper to the SE to see if we can find some quiet water.  Steamed at 9.8kts SE for 3 hours and then headed back to drogue.  At 31o15’N 66o0.8’W, we have a patch where N/S and E/W velocities are nil.  Not far away.

H44: AM production 3/7/05, 31o10.5’N, 67oW.  Winds 15kts W, SST=19.4oC, air=16.2oC,  deployment went smoothly, spar in at 0610h.
1029h, drogue hunting.  Current really strong E and bouncing between N/S vector but much weaker.  
1059h, 3/6/05.  George just called Debbie Shaw at ARGOS and got a good fix.  17miles NE of us.  Should be there soon.

NOTE TO SELF:  make a data file with all the NO3/NO2 data for incubations as soon as getting back to BDA if not sooner.
1235h, 3/6/05.  Drogue picked up at 31o34’N 67o9.22’W.  All smooth with the CTD wrangling team extraordinaire.  Steaming back to SE locale to drop drogue back in place and deploy PITs.

1508h, 3/6/05.  Hunting for SPAR.  Current reasonable SW 15cm/s.  SST=19.45oC, Air=17.73oC, wind 15kts, W.
H46: 265m MLD.  Currents 35cm/s WNW surface only, tailing off by 200m.  SST=19.38oC, air=17.73oC.  Winds 12kts, NW.
H48: 285m MLD and deepening??????  Winds 12kts SW, SST 19.31oC, Air=17.59oC.  Fluorescence ‘bulge’ at the surface is still there, very encouraging for growth, but crap that deep ML has to be causing problems.

Spar broke this AM, had to swap out the gear to the backup.  I think some of the problem was sliding it out on the top of a wave so that there was a bit more stress on it than normal.

H49: comm. Structure cast.  MLD ~250m, wind 20kts SSW, SST=19.31, Air=17.93oC, RH=71%.  Current vectors, SW ~15cm/s, uniform through 200m.

Spar recovered in no problem even with the 20’ seas.  Everyone is getting comfortable with it.  Good group.

H51: MLD now at 300m.  currents now NW, dropping off to 15cm/s.  Winds now 35kts+ from the SW.  SST=19.29oC, Air=20.21oC, RH=86%.  Real crap conditions.  Things are getting rough.
H53:  MLD still near 300m, currents SW at 10cm/s (this is a good thing).  Winds dropping off fast, now 12kts from NW (changing direction).  SST=19.3oC, Air=17.15oC, getting cold again, massive short term swings in wind direction!!  RH=60%
The last two days characterized by rapid shifts in weak winds from the NW and strong winds from the SW.

Going to consolidate comm. Structure and PM profile casts to noon as we busted a bail on the CTD rosette again.  I don’t know what is up with that.

Drove by PITs, the spar snapped in half at the bottom of the buoy.  Right at a bolt hole.  We replaced the broken spar with the primary production one (which was the backup anyway).  That went out without a hitch.  We had it swapped out in ~10minutes.  Very little towing, and nearly no impact on the array.  Hopefully will be good to go.

1530h, 3/9/05, current back to NW, 10-15cm/s. Winds 5kts, N, SST=19.39oC, Air=15.98oC, RH=67%.  Still a long swell, but seas are calming down.

2200h, 3/9/05, current now SE, but weak, ~5-10cm/s.  Wind 5kts, N, SST=19.37oC, Air=13.43oC, RH=87%.  Should be a good night for sleeping.

0315h, 3/10/05, currents have a weak due S flow at ~5cm/s, winds still 12kts NNE, SST=19.36oC, Air=12.21oC.  flat calm.  Currents at 0337 have dropped still further, to near zero.
0521h, 3/10/05, currents due W 10cm/s.  all other conditions same as 0315h. 0724h, currents due W at same speed.
1320h, 3/10/05, currents NW, slope to currents in the upper 200m likely imposed by winds, and real Ekman drift.  Speed of currents is 10-20cm/s depending upon depth.  SST=19.3oC, air=15.53oC, winds 15kts ESE.
3/11/05, looking to be a sunny day.  Winds 15kts NW, SST=19.36oC, air=15.89oC, currents very weak (5cm/s) to the NW.
2300h, 3/11/05  SE current at 15cm/s (stronger east component), SST=19.41oC, air=18.25oC, winds 26kts SW.  pretty smooth ride, should be a good day tomorrow.

0727h, 3/12/05  wind howling 35+kts SW, SST=19.41oC, air=19.43oC, currents SW at 10-15cm/s.  spar deployment went very smoothly.

1430h, 3/12/05  just finished combined community structure profile cast as 830 weather was too rough.  We are now steaming to PITs about 5miles away, not bad in terms of drifting.  Current conditions:  wind 25kts, due W, SST=19.36oC, Air=18.48oC, RH=60%.
2214h, 3/12/05  currents now SE at 10cm/s, winds 25kts+ W, seas unworkable, SST=19.28oC, air=17.71oC. RH=64%

1737h, 3/13/05, currents now due S at 10cm/s, winds 20kts @ WSW, RH=78%.  SST=19.37oC, 19.14oC.
0730h, 3/14/05, 31o 0.803’N, 67o 7.823’C.  winds 20kts due W, SST= 19.45oC, Air=18.99oC, RH=86%  Currents SW @ 5-10cm/s
0815h, 3/15/05, winds 15-20kts, NW, SST=19.48oC, Air=17.98oC, currents SW, real gradient in the upper 100m from 20cm/s down to near 0.
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