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SHIP DETAILS AS I UNDERSTAND 
THEM

R/V Revellein Miami 28 Oct to 11 November, 2008

Departs Miami 12 November  Arr. Montevideo, Uruguay 1 December

Mobilization commences Tuesday 2 December

Departs  Montevideo 4 December, arr. Punta Arenas, Chile 2 January, 2009

De-mobilization completed by 4 January 2009

Total of 30d at sea (science and transit), 34d including loading/offloading

Based on my suggested cruise track, total distance =5328km;  total days in transit =10.9d

Transit time to first station=12h;  Transit time after end of sampling=24h

Total stations with Niskinsampling = 105, averaging 3.5h each; Have not included the deep stations in 
this calculation, nor CTD dips without water sampling (which will be far shorter than 3.5h)

Cruise track has 6 lines of ~300km length, with 9 stations per line; Stations spaced closer together near 
shelf break.  Avgspacing ~35km.  For transit to each line, biological stations are spaced at half the 
resolution (i.e. twice the distance apart) but we are performing carboy experiments during these legs 
and will need the extra time for deck work.

I am assuming 11kts steaming in my cruise calculations

Hours wire time currently  at ~14h per day 
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Work plan
ÅEach of 6 lines will be sampled 8-9 times (for water 

samples) depending on length, spaced such that there 
is more intense sampling near frontal boundary. 
Primary goal will be vertical sections across front for 
biology, chemistry, physics

Åά5ƛŀƎƻƴŀƭ ǊǳƴǎέΣ ǎǘƴǎ ǘǿƛŎŜ ŀǎ ŦŀǊ ŀǇŀǊǘ όƻƴƭȅ /¢5ΚύΦ  
These will take ~2d to complete.  Good for running 
U/W systems, setting up carboy experiments.  
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Science needs from ship

ÅNutrients (Nitrate, Nitrite, Silicate, Phosphate)

ÅOccasionaloxygens (titrations) for calibrating DO 
probe on CTD.  Nick Bates said his tech is fully 
capable of running the titrator and can do this if 
amenable to the ship.

ÅSalinometer (John Allen and staff need to collect 1 
salinity bottle every 4h watch.  They are able and 
willing to process these if amenable to the ship).  
Question about standards for salinometer.
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Research 

ÅUnderway survey of surface shelf break waters
ÅOptics: above water radiance (7 wavelengths), 

irradiance, surface backscattering, acid-labile 
backscattering, ac-9, ac-9 filtered, chl fluorescence, 
freefall radiometer (noon casts)
ÅSurface temp/salinity
ÅFlowcam- plankton enumeration across front; 

discrimination of functional groups
ÅChlorophyll extractions (could use a hand), PIC, POC, 

BSi

ÅPossible Glider Deployment



Deck Experiments

ÅCarboy experiments (4-5) using surface water, on-
deck incubations: 

Åa) Effect of acidification (4 levels: 385, 500, 750 and 
1200ppm) on standing stocks of chlorophyll, POC, PIC, 
BSi, Coccolithophore abundance and species 
abundance

ÅB) Dilution experiments (subsampled from carboys at 
T-24) examining changes in PIC, coccolithophore 
counts, and chlorophyll due to grazing, and associated 
dissolution of PIC and coccolithophore mortality. 



Carboy experiments-PCO2

ÅSample surface water

ÅBubble for at 4 concentrations of CO2: 385, 
500, 750, 1200 PPM (using certified gas 
mixtures)

Å8 x 21 L carboys total, 4 total seawater, 4 
filtered seawater (to discriminate biological 
effects from physical/chemical effects)

ÅWe will measure POC, PIC, Flowcam, chl, 
coccolith counts at T0, T24 and T72



Dilution Experiments

ÅUsing water from two CO2 concentrations, 385 
and 750PPM, sample carboys at 24h

ÅDilute seawater to 25%, 50%, 75%, 100% and 
100%+Nitrate

ÅMeasure change from T-24 to T-72 for 
chlorophyll, PIC, BSi, coccolithcounts and 
Flowcam

ÅTransfer and dilution of water samples best 
done in hanger, out of sun.



Logistics and constraints for carboy 
experiments

ÅIncubations will use surface water only, in blue tubs 
covered with screen to reduce light ~50% , set for 
circulating seawater (see 
http://www.uline.com/Browse_Listing_8213.asp?desc=Bul
k+Containers) Will set on pallets on deck, secured with pad-
eyes.

ÅCarboys to be polycarbonate, 
ÅCertified gases ~20 bottles
ÅSpace to store these on ship from Miami?  Can empty 

bottles be left on ship after cruise, pallettedand offloaded 
when ship returns to San Diego (they ultimately originate 
from Los Angeles). 

http://www.uline.com/Browse_Listing_8213.asp?desc=Bulk+Containers
http://www.uline.com/Browse_Listing_8213.asp?desc=Bulk+Containers
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Research 

ÅDeck experiments to test the effect of CO2 on 
population composition (Daria Hinz, van den Eng) and 
functionality (Iglesias-Rodriguez)

ÅProteomics (Bethan Jones)

ÅDiversity (microsatellites) (Hinz)



Deck Incubation Experiments
ÅEffect of acidification (4 levels: 385, 500, 750 and 1200ppm) on 

acclimation (physiology) and adaptation (who wins):

ïCalcification and silicification (Poulton)

ïPIC, POC, chlorophyll (I-R).

ïMorphology and taxonomy (SEM) (Poulton, Hinz, Young (?)

ïFv:Fm (I-R)

ïDIC, alk (I-R, Bates (?) (need to discuss with Bates)

ïMicrosatelite allelic frequencies at t0 and t96.

*Prefiltration to remove grazers



Diversity work from CDT
ÅSampling for cell sorting (Hinz, van den Eng):

ïMicrosatellite analysis (Hinz)

ïCoincidental information on functionality (PIC, POC, 
etc) from Balch?

ïMorphology and taxonomy (SEM), life cycle stage 
(Poulton, Hinz)

ïFv:Fm (Hinz)



Proteomics (Jones)

ÅSAPS-type of sampling (along with Mike Lucas)

ÅPopulations at different stages of development 
(nutrient conditions/in and out of patch)

ÅPrefiltration to remove grazers



DIC and Total Alkalinity

Nick Bates

Bermuda Inst. Of Ocean Sciences



Planned sampling

ÅDiscrete dissolved inorganic carbon

ÅTotal Alkalinity

ÅUnderway pCO2 system SAMI hooked up to 
underway system.  Automated, designed to 
run on unattended ships of opportunity

ÅOther logistics: bringing a couple of UHP 
nitrogen cylinders (load in Miami).  Hazmats: 
Mercuric Chloride (load in Miami)



Sampling logistics

ÅSample from Niskinsimmediately after 
oxygens

ÅNominal sample depths: surface, 10, 20, 40, 
60, 80, 100, 120, 140, 160, 200 (WMB 
question whether we can sample according to 
light depths?)

ÅWater needs 1-1.5L per Niskin

ÅWould like some Winklersfor calibrating DO 
probe on CTD.



High resolution modelling studies 
show that instability processes at 
the boundaries between water 
masses may play a major role in the 
supply of inorganic nutrients to the 
photic zone

Χ [ŀǇŜȅǊŜ ŀƴŘ YƭŜƛƴΣ нллс όWawύ

ά¢ƘŜ ŎƻƴǎŜǉǳŜƴŎŜ ǿƻǳƭŘ ōŜ ǘƻ 
almost double previous estimates of 
the total  tracer injected [vertically] 
ΧΦΦ ΧΧ ΧΦ ΧΦΦ
usually missed in most 
ƻōǎŜǊǾŀǘƛƻƴŀƭ ǎǘǳŘƛŜǎ Χέ 

bh/{ ΨtŀǘŀƎƻƴƛŀƴ {ƘŜƭŦ tƘȅǎƛŎǎ ¢ŜŀƳΩ

John Allen, Stuart Painter, Roz Pidcock


