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Water sampling – 2 basic approachesp g pp

 Underway, continuous sampling via 
autonomous sensors

No on‐board processing
No sample storage
Sensors require periodic calibration by manufacturer

 Discrete water samples
Great variety possible
Some required to field calibrate autonomous sensors
Some need immediate (<24 hr.) processing
Others can be stored in various ways (poisoning, ‐20˚C, ‐
80˚C)



Autonomous, hull mounted sensorsAutonomous, hull mounted sensors

Sample Purpose

Temperature Core water property

Salinity Core water property

Oxygen
Water mass tracer; Biological 
production and recycling

Chl a Phytoplankton abundance

spectral light 
absorption & Chemical and biological properties p
attenuation

g p p
(CDOM; plankton composition)



Discrete water samples ‐ 1

Sample Purpose Size
Collection 
procedure

On board 
processing

Storage 
requirements

Can be stored for 
shore based 

Salinity

Core water 
property; Calibrate 
salinity sensor on 
CTD

200 
ml

Rinse, fill and 
cap a 200 ml 
glass bottle

shore based 
measurement or 
measured on 
board with an 
Autosal

Room 
temperaturey g p

Water mass tracer; 
Biological production 
and recycling; 
Calibrate O sensor 120 Rinse and fill 

Add reagents, 
follow Winkler 
titration 

Room 
temperature 
covered with 
water for up to 
one day prior 

Oxygen
Calibrate O2 sensor 
on CTD

120 
ml

Rinse and fill 
120 ml flask

titration 
procedures

one day prior 
to titration

Filter 500 ml; 

Can be stored for 
shore based 
measurment or 

Chl a

Biological variable; 
Calibrate Chl a
fluorometer on CTD

500 
ml

place filter into 
10 ml 90% 
acetone

measured in an 
on-board 
fluorometer 

-20°C, must 
not thaw

Nutrients 
(PO  NO3  

Water mass tracers; 
Biological production 

Rinse, fill and 
cap a 50 ml 

Quick freeze as 
soon as possible -20°C  must (PO4, NO3, 

SiO2)
Biological production 
and recycling 50 ml

cap a 50 ml 
plastic tube

soon as possible 
at –20°C

20 C, must 
not thaw



Discrete water samples ‐ 2
O  b d St  

Sample Purpose Size Collection procedure
On board 
processing

Storage 
requirements

microplankton 
& bacterial 
genomics

Biological diversity & 
abundance

5-10 
liters

Filter water through 
cartridge None

-80°C, must not 
thaw

Carbon fluxes and Rinse  fill and add 
Inorganic 
carbon system

Carbon fluxes and 
biological production & 
recycling 250 ml

Rinse, fill and add 
HgCL2 (a poison) to 
plastic bottle. None Room temperature

Oxygen-18
Determine fresh water 
sources 100 ml

Rinse, fill and cap 100 
ml glass bottles None Room temperature
Rinse and fill a 250 –

Age information; 
Calculation of 
anthropogenic CO2; 1-2 

Rinse and fill a 250 
500 ml glass stoppered 
bottle, insert glass 
stopper, place the 
bottle in a jar and fill 
the jar with sample Refrigerated at a 

SF6, CFCs Water mass tracer liters water None temperature of 0-2°C
Flush a 50 ml copper 
tube with the sample 
and crimp the ends of 
the tube with the water 
fl i   Ri  th  

Helium 
isotopes

Age information; 
Water mass tracer 50 ml

flowing.  Rinse the 
crimped ends with 
fresh water. None Room temperature

Tritium
Age information; 
Water mass tracer 500 ml

Fill a 500 ml bottle 
without rinsing and 
cap None Room temperatureTritium Water mass tracer 500 ml cap. None Room temperature

Iodine-129
Circulation time of 
Atlantic water 1 liter

Rinse, fill and cap a 1-
liter plastic bottle None Room temperature



Problems of spatial consistency for calibrating autonomous sensors



Water sampling



Torpedo room lab.



On‐board sample processing



September sea ice extent



Chl a along Marginal ice zone along 170˚W (Sambrotto and 
Mace, 2000)



SCICEX operational region



Composite 1993‐197



Characteristic T, S profiles near the North Pole



Old LDEO SCICEX page



Advantages of a content management based solutiong g

Easier to manage & change dynamic content

Do not need web designer for basic functionality

Tools to control access; can create sub‐pages for 
committees, working groups, etc.

LDEO group has 4+ yr. experience with this system 











Plone features

1. Inline editing
2. Working Copy support
3. Link and reference integrity checking
4. Automatic locking and unlocking

1. Live search
2. Outstanding multilingual content management
3. Time‐based publishing
4 H d bl URL

g g
5. Easy collaboration and sharing
6. Versioning, history and reverting content
7. Upgraded visual HTML editor
8. Powerful workflow capabilities
9. Flexible authentication back‐end

4. Human‐readable URLs
5. Easy‐to‐use, powerful graphical page editor
6. Flexible navigation and always‐updated site maps
7. Resource compression
8. Powerful caching proxy integration
9 Drag and drop reordering of content

10. Full‐text indexing of Word and PDF documents
11. Collections
12. Presentation mode for content
13. Support for the search engine Sitemap protocol
14. Support for multiple mark‐up formats
15 Wiki support

9. Drag and drop reordering of content
10. XML exports of site configurations
11. Localized workflow configuration
12. Adjustable templates on content
13. Powerful standard content types
14. Content is automatically formatted for printing

15. Wiki support
16. Automatic previous/next navigation
17. Rules engine for content
18. Auto‐generated tables of contents
19. Portlets engine
20. Professional support, development, hosting & training

15. Standards‐compliant XHTML and CSS
16. Accessibility compliant
17. Pervasive RSS feed support
18. Automatic image scaling and thumbnail generation
19. Rich ecosystem of free add‐on products
20 C l tf

pp , p , g g
20. Cross‐platform
21. Comment capabilities on any content
22. Microformat support
23. Simple installer packages for multiple platforms
24. WebDAV and FTP support
25. In‐context editing25. In context editing
26. "Hot backup" support
27. Cut/copy/paste operations on content


