Reviewer #2

L&O 07-399 "Robotic in-situ and satellite based observations of pigment and particle distributions in the western North Atlantic" by Boss, E., D. Swift, L. Taylor, P. Brickley, R. Zaneveld, S. Riser, and M. J. Perry

1 General Comments.

This paper is important and should be published in L&O. It demonstrates an expansion of ARGO float platform optics to biologically important parameters of relevance to NASA. However, the paper pushes its 'carbon relevance' much too far since scattering is not as useful a predictor of POC as is beam attenuation coefficient. Claims of fouling free operation simply can not be verified by the data. Unlike moored optical sensors, which do fail quickly, sensors on floats are not rendered unusable by fouling.  That's about as far as they can go. Many of the discussion points in the conclusions regarding telemetry, and the suitability of floats for optical sensors have been published before. Other optical floats have gone on to perform for year long time scales with sensors operational.

p 5. "Optical properties such as the diffuse attenuation coefficient and beam attenuation have been previously measured with profiling floats (Mitchell et al. 2000; Bishop et al. 2002 & 2004) during season-long targeted experiments investigating the dynamics of phytoplankton and particulate organic materials in the upper ocean. Here we showcase the use of profiling floats for long-term (three years) and routine observations of hydrographical and optical properties in the upper ocean. "

-> my comments

I'm not sure what 'targeted experiment' means. The 2001 dust event described by Bishop et al. (2002) was not a targeted event.  Bishop et al. 2002, 2004 used Carbon Explorers to provide a much more detailed description of POC variability than presented here, including (in the 2004 paper) links between POC and sedimentation. The integration of satellite data with float optics was fundamental in the 2002 paper, the 2004 study took place under perpetual cloud cover. These papers also examined the relationship of biomass and density structure and underwater light fields... That said, a delta sigma theta of ~0.03 to 0.05 is much more useful to define a mixing mixed layer.

The authors describe benefits of floats and later make recommendations that have been already demonstrated by the Bishop et al. papers. In these papers, the optics enhanced floats observed a rare but important dust event and tracked a moving patch of iron treated water... for months and later went of the rest of the year; both sets of observations took place in substantially cloud covered areas. A little on this would be appropriate up front. It strengthens the argument for floats to "DO" biology.

I'm sure the authors can find reference in AGU meeting abstracts (at the level of the Mitchell et al., 2000 report) to the fact that Bishop's Carbon Explorers have gone on for year time scales.

The unique contribution of Boss et al. is not going for years, but doing a good job with Chl and scattering. It's fine that they went for years as well. Tone down the depreciation of Mitchell and Bishop efforts.

2. Detailed Comments

Title: "Robotic" little evidence presented to suggest other than blind following of a single mission. "Autonomous" makes more sense for vehicle described here.

p 5. "a custom flat-faced WET Labs hockey-puck size optical sensor that measures side scattering at 880nm (analogous to WET Labs LSS, e.g. Baker et al. 2001), and a chlorophyll a fluorometer (470nm excitation, 680nm emission, analogous to the commercially available WET Labs ECO fluorometer). "

o) Not sure if the hockey puck has both scattering and fluorescence.  If not say which product this was.

o) Which oxygen sensor was interfaced to the float?

o) Did the O2 sensor provide useful profiles? Very relevant to  the request to add O2 to ARGO floats.

o) very little specifics regarding these sensors. What is the precision of the Chl detection? That for scattering?

"Side scattering was vicariously calibrated to backscattering units at 440nm [m-1] using remotely sensed ocean color as described above."

o) Explain vicareous calibration a little better. o) Describe the equation for conversion of NTU to B440. Linear? o) What was the impact of sensors on the float's power budget and telemetry time scales? o) WHAT WAS THE EXPECTD LIFE TIME OF THE FLOAT WITH AND WITHOUT THE SENSORS?

This is a technology paper and aught to have such detail. ...

How was float surfacing time determined? UTC midnight? Local solar midnight (longitude). Was the float outfitted with GPS to do this?

----------------

p 9. "Scattering has been found to be a good proxy for particulate volume, mass and particulate organic carbon (Spinrad and Zaneveld 1982; Babin et al. 2003). "

o) Can't have this all ways since particulate mass and POC vary in their percentages with depth. Bishop (1999; DSR) has a nice illustration of why POC and MASS do not covary. Carbon relevance is oversold and not supported here.

-----------------

p9. "Recent work suggests that the phytoplankton contribution to the total particulate material in the upper ocean is often constrained between 25 and 40% across seasons at one location (DuRand et al. 2001) and across different trophic regions (Oubelkheir et al. 2005). "

o) Please review the recent publication (Marine Chemistry 105 (2007 - pp208-228) on POC biases. Plankton carbon % may be low because there is an adsorbed DOC blank that impacts POC anslyses.

--------------------

p 10 "Except for rare spikes in the back-scattering coefficient,..." p 13 "The data quality was maintained with no fouling observed."

o) Since the source and detector of backscattering or fluorescence sensors cannot see each other, some fouling of either or both source and detector surface areas is very hard to detect.

o) The fact that floats spend much of the time in deep water and can minimize such fouling and has been noted before.

o) The apparent scatter of Chl in Fig 2 suggests some contamination. What explains the 'spikes' of scattering. Approximately 50 instances of spikes in deep scattering seem not to be rare out of 222 profiles. Chl noise seems even more frequent and initiates in 2 nd year. Why is this not fouling?

----------

Conclusions:

"Eddies such as that sampled by the float and those observed at BATS could be very important (even dominant) in the global biogeochemical inventory of carbon and its flux to depth. However, currently we cannot account for such contributions due to our inability to sample the subsurface ocean from space and the limited space and time scales observed using ship board observations or single point moorings which cannot capture many realizations of such eddies. ..."

o) There is a big leap to suggest enhanced scattering means enhanced POC. Equally and much more likely is enhanced coccolith abundances.

-----------

"Newer communication technologies such as satellite cell phones (e.g. iridium) can significantly improve future float missions; since they allow for significantly shorter stays at the surface (to less than an hour per profile), two-way communication (allowing for adaptive sampling), and provide for higher vertical resolution of data for the same amount of power. "

o) Already demonstrated by Bishop et al. papers. a description of what they did seems appropriate.

==============

Figures.

Fig. 2. Does not demonstrate fouling free behavior. Reconcile with Fig 7. What are 'rare' spikes

Fig. 3  Nice results, explain why float seems to lead the satellite record for both scattering and chl.

Fig. 6  Would be nice to see profiles to 1000 m, the sign of sensor contamination is sudden onset of surface to km depth signals.

Fig. 7. Integrated Bp 750-1050 db seems not symmetric about eddy, explain why you think the eddy was important. The peak seems much better correlated to frontal transition. See comment of Fig. 9.

Fig. 8. Not very instructive, one could make profiles more frequent and thus gain better statistics.

Fig. 9. Would like to know correspondence of scattering peak and float position, can you do the surface elevation map in gray scale and superimpose the position, time,, and float scattering in color like in Fig. 1.
