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WHAT 

ÅTemperature ï Air, surface, water column 

ÅTemperature logging ï six times per day 

ÅSalinity ï Surface, water column 

ÅClarity ï visual depth 

ÅWeather conditions ï Local or on-line 

ÅPhytoplankton ï food quality 

ÅZooplankton ï fouling organisms 



WHY TEMPERATURE? 

ÅAssessing water circulation and productivity 

ÅEstimating growout time 

ÅEstimate seasonal growing conditions  

ÅEffects of overwinter temperature stress 

ÅUse with year to year comparisons of growth 

ÅReproductive development and maturation 

ÅPrevention of Vibrio parahaemolyticus  

ÅDetections of anomalous conditions 

ÅSite selection 

 

 

 



ESTUARY CLASSIFICATION 

ÅCommon in coastal 

Alaska 

ÅMore saline deeper 

water with a freshwater 

ñlensò 

ÅTransform from stratified 

to totally mixed 

Bottom 

Freshwater 

Saltwater 

Stratified 

Bottom 

Freshwater 

Total mixed ñturnoverò 



TEMPERATURE PROFILE 

OF AN ESTUARY 
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GROWOUT TIME 
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Pristine Products 

Average Daily Temperature 

Cumulative Temperatures 



WALLY NOERENBERG HATCHERY 

Surface Seawater Temperatures 
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WAS THE SUMMER  

OF 2004 WARMER? 
Prince William Sound 



WINDY BAY WATER TEMPERATURES 

2003-04 
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TIDAL, TIME, FRESHWATER 

INFLUENCES  

Annette Island 

Cordova 

One day 



THE IMPORTANCE OF 
TEMPERATURE 
ÅRegulates estuary productivity 
ÅIndicates vertical water circulation  
ÅImpacts growth of shellfish  
ïS.E. 12-24 months 
ïKachemak Bay 24 months or more 

ÅCauses spawniness in oysters 
ÅImpact safety of the shellfish  
    for consumer 
ïVibrio parahaemolyticus  (Vp) illness  
   occurs at temperatures above 15oC 
ïPreventable by lowering shellfish 
   to deeper cooler water if available 

Spawny oyster 

Spawn free 

D = S(td-to) 
  

D = Total accumulated T.U. needed 
       to spawn.  Pacific oysters = 592 
       spawn at D = 592)  
td = Daily temperature  
to = Pacific oysters 10.55oC. 
 
     Simpson Bay: D = 429 (72%)  
     Kachemak Bay: D = 158 (27%)  
     Pearl of Alaska: D =162 (27%)  
     Sea Otter Sound: D = 225 (38%)  
  



SEAWATER TEMPERATURES 

Prince William Sound 2004 

933 TU 

15.1 Mean 

963 TU 

15.5 Mean 

902TU 

14.6 Mean 

739 TU 

11.9 Mean 

1046 TU 

16.9 Mean 



WATER COLLECTION 

Collection Bottles 
ÅVan Dorn Bottle 

ÅWalden Bottle 

 

To surface 



TEMPERATURE RECORDERS 

Thermometers 

Å  Nothing replaces a 

   good thermometer 

ïAccuracy Ñ 0.1o 

Å  Max/Min ï Always 

   handy 

Å  Electronic recording 

ïCalibrate  



TEMPERATURE RECORDERS 

Electronic thermometers 
 Suppliers 

  Radio shack, Hannah,  

           Aquatic Ecosystems 

ÅWaterproof 

ÅRecord Max/Min 

ÅExtension cords for outside 

ÅCost $15.00-60.00 

ÅAccuracy 1oC 

ÅCalibrate with thermometer 

 



TEMPERATURE RECORDERS 

Temperature data loggers 

ÅHanna  

ÅHobo logger 
ïSet timing period (sec-days) 

ÅSet for every 6 hours  

ÅDeploy at top of lantern net to 
account for tide and solar influences 

ï21,580 measurements 

ïAccuracy 0.02o 

ïLogger cost $110.00 each 

ïInfrared base station $60.00 

ÅBoxcar Pro for Readout 
ïOne-timer purchase $95.00 

ïExport data to Excel 



HOBO DATA LOGGER 

DEPLOYMENT 



HOBO DATA LOGGER 

Readout 



 WHY SALINITY? 

ÅDetecting species tolerances 

ÅAssessing water circulation 

ÅNutrient inputs from freshwater  

ÅAvoiding water quality problems 

ÅIdentify source of contamination 

ÅPredicting PSP blooms 



SPECIES TOLERANCES 

ÅOysters 

ïOptimum 25-35 ppt 

ïSlow growth below 20 ppt 

ïLittle or no pumping 

below 13 ppt. 

ïHarmful effect on gills at 

10.5 ppt 

ÅScallop 

ïConsistently above 29 ppt 



WATER CIRCULATION 

 
Freshwater lens 

Pacific Fisheries Environmental Laboratory 
Upwelling Indices 

Date Time 

 Midnight 6:00 am Noon 6:00 pm 

9/19/2011 115 49 21 -10 
9/20/2011 -56 43 54 58 
9/21/2011 33 -53 97 391 
9/22/2011 187 102 30 -55 
9/23/2011 -371 10 447 227 
9/24/2011 60 26 8 -13 
9/25/2011 -18 -11 13 23 
9/26/2011 3 -120 -412 -348 
9/27/2011 -127 -9 73 117 
9/28/2011 80 59 58 44 
9/29/2011 0 -45 -176 -123 
9/30/2011 35 233 135 54 

Positive number indicate upwelling 
 

Upwelling of deep water to the surface is 

indicated by a decline in temperature and 

an increase in salinity.  Upwelling can bring 

nutrient rich water to the surface.   



NUTRIENTS 



AVOIDING WATER QUALITY 

PROBLEMS 

Site in areas of higher salinity 
 

ÅAvoid dense bird and mammal populations 

ÅAvoid populated areas or areas of intensive use 

ÅCheck the land use designation for development 

 



SALINITY RECORDERS 

Refractometers 
ÅVery simple to use 

ÅPortable 

ÅAsk for temperature 

compensation model 

Å$45.00-$205.00 

Meters meters 
ÅProbes requiring 

water collection 

 



SALINITY RECORDERS 

Hydrometers 

ÅLeast expensive 

ï$30.00 to 100.00  

ïCompensate for 

temperature 

ÅAccuracy Ñ 1.5 ppt 



SALINITY RECORDERS 

ÅConductivity meters 

ïExpensive 

ïHundreds to thousands 

ïAdjusted for temperature 

ÅYSI Meter salinity meters 

ïExpensive ($800.00 +) 

ïEasy to use 

ïRecord temperature also 

ïRecord at different depths 



WHY CLARITY? 

Turbidity is (The lack of clarity) is caused by:  

ïFreshwater runoff of silt from land erosion  

ï Not a good quality 

ï Can decrease efficiency of shellfish feeding 

ïPhytoplankton food for shellfish 

ï A generally good quality 

ï If high quality feed at the right density  



MEASURING WATER CLARITY 

1. Lower the disk on the shaded side of  

     the boat until the disk disappears 

2. Raise the until the disk appears 

3. Measure depth as recorded on the rope 

Also record apparent color 

   

Difference 

in depth is 

Due to water 

Clarity (Case1 

Has clearer  

Water than 

Case 2)  

 Case 1 Case 2 Yellow Gray Blue Green 

SECCHI DISK 



WEATHER CONDITIONS 
Weather station data 
ïhttp://www.tutiempo.net/en/Weather/USA/Alaska/AK.html  

ïAir temperature 

ïPrecipitation 

ïWind velocity 

ïVisibility 

 

 


