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Submission Date 9/19/2019 1
Accession no. of related data sets 2
Investigator-1 name Thomas P. Hurst 3.1
Investigator-1 institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 3.2
Investigator-1 address Hatfield Marine Science Center, Newport, OR 97365, USA 3.3
Investigator-1 phone (541) 867-0222 3.4
Investigator-1 email Thomas.Hurst@noaa.gov 35
Investigator-1 researcher ID 3.6
Investigator-1 ID type (ORCID, Researcher ID, etc.) 3.7
Investigator-2 name Louise Copeman 3.1
Investigator-2 institution College of Earth, Ocean, and Atmospheric Sciences; Cooperative Institute for Marine Resources Studies; Oregon State University 3.2
Investigator-2 address Hatfield Marine Science Center, Newport, OR 97365, USA 3.3
Investigator-2 phone 541-867-0359 3.4
Investigator-2 email Louise.Copeman@noaa.gov 3.5
Investigator-2 researcher ID 3.6
Investigator-2 ID type (ORCID, Researcher ID, etc.) 3.7
Data submitter name Thomas P. Hurst 4.1
Data submitter institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 4.2
Data submitter address Hatfield Marine Science Center, Newport, OR 97365, USA 4.3
Data submitter phone (541) 867-0222 4.4
Data submitter email Thomas.hurst@noaa.gov 4.5
Data submitter researcher ID 4.6
Data submitter ID type (ORCID, Researcher ID, etc.) 4.7
Title CO2 effects on Pacific cod larvae size and behavior 5

High-latitude seas, which support a number of commercially important fisheries, are predicted to be most immediately impacted by

ongoing ocean acidification (OA). Elevated CO2 levels have been shown to induce a range of impacts on the physiology and behavior

of marine fish larvae. However, these responses have yet to be characterized for most fishery species, including Pacific cod (Gadus

macrocephalus). Based on laboratory experiments, we present a multi-faceted analysis of the sensitivity of Pacific cod larvae to

elevated CO2. Fish behavior in a horizontal light gradient was used to evaluate the sensitivity of behavioral phototaxis in 4-5 week old

cod larvae. Fish at elevated CO2 levels (~1500 and 2250 patm) exhibited a stronger phototaxis (moved more quickly to regions of

higher light levels) than fish at ambient CO2 levels (~600 patm). In an independent experiment, we examined the effects of elevated

CO2 levels on growth of larval Pacific cod over the first 5 weeks of life under two different feeding treatments. Fish exposed to
Abstract elevated CO2 levels (~1700 patm) were smaller and had lower lipid levels at 2 weeks of age than fish at low (ambient) CO2 levels 6

(~500 patm). However, by 5 weeks of age, this effect had reversed: fish reared at elevated CO2 levels were slightly (but not

significantly) larger and had higher total lipid levels and storage lipids than fish reared at low CO2. Fatty acid composition differed

significantly between fish reared at high and low CO2 levels (p < 0.01) after 2 weeks of feeding, but this effect diminished by week 5.

Effects of CO2 on FA composition of the larvae differed between the two diets, an effect possibly related more to dietary equilibrium

and differential lipid class storage than a fundamental effect of CO2 on fatty acid metabolism. These experiments point to a stage-

specific sensitivity of Pacific cod to the effects of OA. Further understanding of these effects will be required to predict the impacts on

production of Pacific cod fisheries.
Purpose To determine the effects of CO2 on behavior, growth, and health of Pacific cod larvae 7
Start date 2/12/2015 8.1
End date 7/2/2016 8.2
Westbd longitude -122.760 9.1
Eastbd longitude -122.760 9.2
Northbd latitude 48.135 9.3
Southbd latitude 48.135 9.4
Spatial reference system WGS 84 10
Geographic names NOAA AFSC Laboratory, Newport, Oregon 11
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Location of organism collection Gulf of Alaska 12
Funding agency name NOAA's Ocean Acidification Program 13.1
Funding project title OA effects on growth and survival of Alaskan finfishes 13.2
Funding project ID (Grant no.) OAPFY13.03.AFSC.004 13.3
Research projects none 14
Platform-1 name none 15.1
Platform-1 ID none 15.2
Platform-1 type none 15.3
Platform-1 owner none 15.4
Platform-1 country none 15.5
EXPOCODE none 16
Cruise ID none 17
Section none 18
Author list for citation Hurst, Thomas P.; Copeman, Louise A.; Haines, Scott A.; Meredith, Summer D.; Daniels, Kamilya; Hubbard, Kalyn M. 19
Hurst et al. 2019, "Elevated CO2 alters behavior, growth, and lipid consumption of Pacific cod larvae.” Marine Environmental
References 20
Research
Supplemental information none 21
DIC: Variable abbreviation in data files DIC 22.1
DIC: Observation type Laboratory experiment 22.2
DIC: In-situ observation / manipulation condition / Manipulation condition 23
response variable (SPECIAL USE ONLY) ’
ggtgﬁ:ﬁp&gﬁ'g&fﬁmd (SPECIAL USE ONLY) ambient or bubbled CO2 into conditioning tank 224
DIC: Variable unit umol/kg 225
DIC: Measured or calculated Measured 22.6
DIC: Calculation method and parameters 22.7
DIC: Sampling instrument Siphoning tube 22.8
DIC: Analyzing instrument AIRICA (Automated InfraRed Inorganic Carbon Analyzer) 229
DIC: Detailed sampling and analyzing information 22.10
DIC: Field replicate information 2211
DIC: Standardization technique description 22.12.1
DIC: Frequency of standardization 22.12.2
DIC: CRM manufacturer 22.12.3.1
DIC: Batch number 22.12.3.2
DIC: Poison used to kill the sample saturated HgCI2 22.13.1
DIC: Poison volume 22.13.2
DIC Poisoning correction description no correction. 22.13.3
DIC: Uncertainty <0.05% 22.14
DIC: Data quality flag description "h20DQ" reflects reliabiltity of data: 1=good; 2=questionable/outlier/estimated; 3=known error. 2215
DIC: Method reference (citation) 22.16
DIC: Researcher Name Natalie Monacci 22.17.1
DIC: Researcher Institution Ocean Acidification Research Center at the University of Alaska at Fairbanks 2217.2
TA: Variable abbreviation in data files TA 23.1
TA: Observation type Laboratory experiment 23.2
TA: In-situ observation / manipulation condition / ) . -
response variable (SPECIAL USE ONLY) Manipulation condition 233
TA: Manipulation method (SPECIAL USE ONLY) 23.4
TA: Variable unit umol/kg 235
TA: Measured or calculated Measured 23.6
TA: Calculation method and parameters 23.7
TA: Sampling instrument Siphoning tube 23.8
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TA: Analyzing instrument VINDTA 3C (Versatile Instrument for the Determination of dissolved inorganic carbon and Total Alkalinity)
TA: Type of titration

TA: Cell type (open or closed)

TA: Curve fitting method

TA: Detailed sampling and analyzing information

TA: Field replicate information

TA: Standardization technique description

TA: Frequency of standardization

TA: CRM manufacturer Andrew Dickson's lab at Scripps Institute of Oceanography

TA: Batch Number

TA: Poison used to kill the sample saturated HgCI2

TA: Poison volume

TA: Poisoning correction description no correction.

TA: Magnitude of blank correction

TA: Uncertainty <0.05%

TA: Data quality flag description "h20DQ" reflects reliabiltity of data: 1=good; 2=questionable/outlier/estimated; 3=known error.
TA: Method reference (citation)

TA: Researcher Name Natalie Monacci

TA: Researcher Institution Ocean Acidification Research Center at the University of Alaska at Fairbanks
pH: Variable abbreviation in data files calcPH

pH: Observation type Laboratory experiment

pH: In-situ observation / manipulation condition / Manipulation condition

response variable (SPECIAL USE ONLY)

pH: Manipulation method (SPECIAL USE ONLY)

pH: Measured or calculated calculated

pH: Calculation method and parameters

pH: Sampling instrument

pH: Analyzing instrument

pH: pH scale Seawater

pH: Temperature of measurement

pH: Detailed sampling and analyzing information calculated from DIC, TA, temperature, and salinity

pH: Field replicate information

pH: Standardization technique description

pH: Frequency of standardization

pH: pH values of the standards

pH: Temperature of standardization

pH: Temperature correction method

pH: at what temperature was pH reported 8

pH: Uncertainty

pH: Data quality flag description "h20DQ" reflects reliabiltity of data: 1=good; 2=questionable/outlier/estimated; 3=known error.
pH: Method reference (citation) Lewis and Wallace 1995. Basic programs for the CO2 system in seawater. Brookhaven National Laboratory. BNL-61827
pH: Researcher Name Natalie Monacci

pH: Researcher Institution Ocean Acidification Research Center at the University of Alaska at Fairbanks
pCO2A: Variable abbreviation in data files calcCO2

pCO2A: Observation type Laboratory experiment

pCO2A: In-situ observation / manipulation condition /

response variable (SPECIAL USE ONLY)

pCO2A: Manipulation method (SPECIAL USE ONLY)

pCO2A: Variable unit

pCO2A: Measured or calculated

pCO2A: Calculation method and parameters
pCO2A: Sampling instrument

Manipulation condition
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Calculated

23.9
23.10
23.11

23.12

23.13
23.14
23.15.1
23.15.2
23.15.3.1
23.15.3.2
23.16.1
23.16.2
23.16.3
23.17
23.18

23.19

23.20
23.21.1
23.21.2

24.1
24.2

24.3

24.4
245
24.6
24.7
24.8
24.9
24.10
24.11
24.12
24.13.1
24.13.2
24.13.3
24.13.4
24.14
24.15
24.16
24.17
24.18
24.19.1
24.19.2
25.1
25.2

25.3

25.4

255
25.6
25.7
25.8




149
150
151

152

153
154
155
156
157

158

159

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

180

181

182
183
184
185
186
187
188
189
190

191

192
193
194
195
196
197
198

pCO2A:
pCO2A:
pCO2A:

pCO2A:

pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:

Location of seawater intake
Depth of seawater intake
Analyzing instrument

Detailed sampling and analyzing information

Equilbrator type

Equilibrator volume (L)

Vented or not

Water flow rate (L/min)

Headspace gas flow rate (L/min)

How was temperature inside the equilibrator

measured .

pCO2A:

How was pressure inside the equilibrator

measured.

pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:
pCO2A:

Drying method for CO2 gas
Manufacturer of the gas detector
Model of the gas detector

Resolution of the gas detector
Uncertainty of the gas detector
Standardization technique description
Frequency of standardization
Manufacturer of standard gas
Concentrations of standard gas
Uncertainties of standard gas

Water vapor correction method
Temperature correction method

at what temperature was pCO2 reported
Uncertainty

Data quality flag description

Method reference (citation)
Researcher Name

Researcher Institution

calculated from DIC, TA, temperature, and salinity

"h20DQ" reflects reliabiltity of data: 1=good; 2=questionable/outlier/estimated; 3=known error.

Lewis and Wallace 1995. Basic programs for the CO2 system in seawater. Brookhaven National Laboratory. BNL-61827
Natalie Monacci

Ocean Acidification Research Center at the University of Alaska at Fairbanks

pCO2D:
pCOoO2D:
pCO2D:

Variable abbreviation in data files
Observation type
In-situ observation / manipulation condition /

response variable (SPECIAL USE ONLY)

pCO2D:

pCO2D:
pCOoO2D:
pCOoO2D:
pCoO2D:
pCoO2D:
pCO2D:
pCO2D:
pCO2D:
pCO2D:

pCO2D:

pCO2D:
pCO2D:
pCO2D:
pCO2D:
pCO2D:
pCO2D:
pCO2D:

Manipulation method (SPECIAL USE ONLY)

Variable unit

Measured or calculated

Calculation method and parameters
Sampling instrument

Analyzing instrument

Storage method

Seawater volume (mL)

Headspace volume (mL)
Temperature of measurement

Detailed sampling and analyzing information

Field replicate information
Manufacturer of the gas detector
Model of the gas detector

Resolution of the gas detector
Uncertainty of the gas detector
Standardization technique description
Frequency of standardization
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pCO2D: Temperature of standardization

26.17.3

pCO2D: Manufacturer of standard gas 26.17.4.1
pCO2D: Concentrations of standard gas 26.17.4.2
pCO2D: Uncertainties of standard gas 26.17.4.3
pCO2D: Water vapor correction method 26.18
pCO2D: Temperature correction method 26.19
pCO2D: at what temperature was pCO2 reported 26.20
pCO2D: Uncertainty 26.21
pCO2D: Data quality flag description 26.22
pCO2D: Method reference (citation) 26.23
pCO2D: Researcher Name 26.24.1
pCO2D: Researcher Institution 26.24.2
Varl: Variable abbreviation in data files Temp 27.1
Varl: Full variable name Water temperature 27.2
Varl: Observation type Laboratory experiment 27.4
Varl: In-situ observation / manipulation condition / Manipulation condition 275
response variable (SPECIAL USE ONLY) '
Varl: Variable unit degrees centigrade 27.7
Varl: Measured or calculated measured 27.8
Varl: Calculation method and parameters 27.9
Varl: Sampling instrument 27.10
Varl: Analyzing instrument various 27.11
Varl: Duration (for settlement/colonization methods) 27.12
(SPECIAL USE ONLY) :
Varl: Detailed sampling and analyzing information 27.13
Varl: Field replicate information 27.14
Varl: Uncertainty 27.15
Varl: Data quality flag description 27.16
Varl: Method reference (citation) 27.17
Varl: Biological subject (SPECIAL USE ONLY) 27.18
Varl: Species Identification code (SPECIAL USE 2719
ONLY) :
Varl: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) .
Varl: Researcher Name Thomas P. Hurst 27.21.1
Varl: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var2: Variable abbreviation in data files Sallinity 27.1
Var2: Full variable name Water salinity 27.2
Var2: Observation type Laboratory experiment 27.4
Var2: In-situ observation / manipulation condition / Manipulation condition 275
response variable (SPECIAL USE ONLY) ’
Var2: Variable unit parts per thousand 27.7
Var2: Measured or calculated measured 27.8
Var2: Calculation method and parameters 27.9
Var2: Sampling instrument 27.10
Var2: Analyzing instrument Yellow Springs International meter - Model YSI 85 27.11
Var2: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) !
Var2: Detailed sampling and analyzing information 27.13
Var2: Field replicate information 27.14
Var2: Uncertainty 27.15
Var2: Data quality flag description 27.16
Var2: Method reference (citation) 27.17
Var2: Biological subject (SPECIAL USE ONLY) 27.18
Var2: Species Identification code (SPECIAL USE 2719

ONLY)
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Var2: Life stage of the Biological subject (SPECIAL

USE ONLY) 21.20
Var2: Researcher Name Thomas P. Hurst 27.21.1
Var2: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var3: Variable abbreviation in data files calcO Ar 27.1
Var3: Full variable name Aragonite saturation state 27.2
Var3: Observation type Laboratory experiment 27.4
Var3: In-situ observation / manipulation condition / Manipulation condition 275
response variable (SPECIAL USE ONLY) '
Var3: Variable unit omega 27.7
Var3: Measured or calculated calculated 27.8
Var3: Calculation method and parameters 27.9
Var3: Sampling instrument 27.10
Var3: Analyzing instrument 27.11
Var3: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) |
Var3: Detailed sampling and analyzing information calculated using CO2sys program 27.13
Var3: Field replicate information 27.14
Var3: Uncertainty 27.15
Var3: Data quality flag description "h20DQ" reflects reliabiltity of data: 1=good; 2=questionable/outlier/estimated; 3=known error. 2716
Var3: Method reference (citation) 27.17
Var3: Biological subject (SPECIAL USE ONLY) 27.18
Var3: Species Identification code (SPECIAL USE 2719
ONLY) :
Var3: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) :
Var3: Researcher Name Natalie Monacci 27.21.1
Var3: Researcher Institution Ocean Acidification Research Center at the University of Alaska at Fairbanks 27.21.2
Var4: Variable abbreviation in data files H20DQ 27.1
Var4: Full variable name Data quality flag for CO2 system measures 27.2
Var4: Observation type Laboratory experiment 27.4
Var4: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) ’
Var4: Variable unit coded: 1=good; 2=questionable/outlier/estimated; 3=known error. 27.7
Var4: Measured or calculated 27.8
Var4: Calculation method and parameters 27.9
Var4: Sampling instrument 27.10
Var4: Analyzing instrument 27.11
Var4: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :
Var4: Detailed sampling and analyzing information 27.13
Var4: Field replicate information 27.14
Var4: Uncertainty 27.15
Var4: Data quality flag description 27.16
Var4: Method reference (citation) 27.17
Var4: Biological subject (SPECIAL USE ONLY) 27.18
Var4: Species Identification code (SPECIAL USE 2719
ONLY) :
Var4: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) .
Var4: Researcher Name Thomas P. Hurst 27.21.1
Var4: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var5: Variable abbreviation in data files NLMean 27.1
Var5: Full variable name Mean notochord length 27.2
Var5: Observation type Laboratory experiment 27.4
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Var5: In-situ observation / manipulation condition /

response variable

response variable (SPECIAL USE ONLY) 215
Varb: Variable unit mm 27.7
Var5: Measured or calculated measured 27.8
Var5: Calculation method and parameters 27.9
Var5: Sampling instrument dissecting microscope 27.10
Var5: Analyzing instrument ImagePro image analysis system 27.11
Var5: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) |

Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank
Var5: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13

photographs.
Var5: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Var5: Uncertainty 27.15
Var5: Data quality flag description 27.16
Var5: Method reference (citation) 27.17
Var5: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Varb: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19

ONLY)
Var5: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var5: Researcher Name Thomas P. Hurst 27.21.1
Var5: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var6: Variable abbreviation in data files NLsd 27.1
Var6: Full variable name Standard deviation of notochord length 27.2
Var6: Observation type Laboratory experiment 27.4
Var6: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var6: Variable unit mm 27.7
Var6: Measured or calculated measured 27.8
Var6: Calculation method and parameters 27.9
Var6: Sampling instrument dissecting microscope 27.10
Var6: Analyzing instrument ImagePro image analysis system 27.11
Var6: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :

Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank
Var6: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13

photographs.
Var6: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Var6: Uncertainty 27.15
Var6: Data quality flag description 27.16
Var6: Method reference (citation) 27.17
Var6: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var6: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19

ONLY)
\Lja;r:.ol_’llff\(s)tage of the Biological subject (SPECIAL Larvae 27.20
Var6: Researcher Name Thomas P. Hurst 27.21.1
Var6: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var7: Variable abbreviation in data files MHmean 27.1
Var7: Full variable name Mean body height (myotome height) 27.2
Var7: Observation type Laboratory experiment 27.4
Var7: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var7: Variable unit mm 27.7
Var7: Measured or calculated measured 27.8
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Var7: Calculation method and parameters

27.9

Var7: Sampling instrument dissecting microscope 27.10
Var7: Analyzing instrument ImagePro image analysis system 27.11
Var7: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) |

Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank
Var7: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13

photographs.
Var7: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Var7: Uncertainty 27.15
Var7: Data quality flag description 27.16
Var7: Method reference (citation) 27.17
Var7: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var7: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19

ONLY)
Var7: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var7: Researcher Name Thomas P. Hurst 27.21.1
Var7: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var8: Variable abbreviation in data files MHsd 27.1
Var8: Full variable name Standard deviation of body height (myotome height) 27.2
Var8: Observation type Laboratory experiment 27.4
Var8: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var8: Variable unit mm 27.7
Var8: Measured or calculated measured 27.8
Var8: Calculation method and parameters 27.9
Var8: Sampling instrument dissecting microscope 27.10
Var8: Analyzing instrument ImagePro image analysis system 27.11
Var8: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :

Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank
Var8: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13

photographs.
Var8: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Var8: Uncertainty 27.15
Var8: Data quality flag description 27.16
Var8: Method reference (citation) 27.17
Var8: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var8: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19

ONLY)
Var8: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var8: Researcher Name Thomas P. Hurst 27.21.1
Var8: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var9: Variable abbreviation in data files MH_Kmean 27.1
Var9: Full variable name Mean body condition - expressed as fractional deviation from from ontogenetic relationship between SL and MH 27.2
Var9: Observation type Laboratory experiment 27.4
Var9: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var9: Variable unit mm 27.7
Var9: Measured or calculated measured 27.8
Var9: Calculation method and parameters 27.9
Var9: Sampling instrument dissecting microscope 27.10
Var9: Analyzing instrument ImagePro image analysis system 27.11
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Var9: Duration (for settlement/colonization methods)

(SPECIAL USE ONLY) 2112

Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank
Var9: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13

photographs.
Var9: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Var9: Uncertainty 27.15
Var9: Data quality flag description 27.16
Var9: Method reference (citation) 27.17
Var9: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var9: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19

ONLY)
Var9: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var9: Researcher Name Thomas P. Hurst 27.21.1
Var9: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var10: Variable abbreviation in data files MH_Ksd 27.1
Var10: Full variable name standard deviation of body condition - expressed as fractional deviation from from ontogenetic relationship between SL and MH 27.2
Var10: Observation type Laboratory experiment 27.4
Varl10: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var10: Variable unit mm 27.7
Var10: Measured or calculated measured 27.8
Var10: Calculation method and parameters 27.9
Var10: Sampling instrument dissecting microscope 27.10
Var10: Analyzing instrument ImagePro image analysis system 27.11
Var10: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :

Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank
Var10: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13

photographs.
Var10: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Varl10: Uncertainty 27.15
Var10: Data quality flag description 27.16
Var10: Method reference (citation) 27.17
Var10: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var10: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19

ONLY)
Var10: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var10: Researcher Name Thomas P. Hurst 27.21.1
Var10: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Varll: Variable abbreviation in data files FeedFrac 27.1
Varll: Full variable name fraction of fish in a sample with food in stomach 27.2
Varll: Observation type Laboratory experiment 27.4
Varll: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Varll: Variable unit none 27.7
Varll: Measured or calculated calculated 27.8
Varll: Calculation method and parameters fraction of fish in a sample with food in stomach 27.9
Varll: Sampling instrument dissecting microscope 27.10
Varll: Analyzing instrument ImagePro image analysis system 27.11
Var11: Duration (for settlement/colonization methods) 2712

(SPECIAL USE ONLY)
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Larvae were sampled and measured at specified intervals in the experiment. Each sampling, up to 20 larvae from each replicate tank

Varll: Detailed sampling and analyzing information were digitally photographed under a dissecting microscope. An image analysis system was used to measure fish from the 27.13
photographs.

Varll: Field replicate information Up to 15 fish were measured from each treatment replicate on each sampling date 27.14
Varl1l: Uncertainty 27.15
Varll: Data quality flag description 27.16
Varll: Method reference (citation) 27.17
Var11: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Varll: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Varll: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Varll: Researcher Name Thomas P. Hurst 27.21.1
Varll: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Varl12: Variable abbreviation in data files Dwmean 27.1
Var12: Full variable name Mean dry weight 27.2
Var12: Observation type Laboratory experiment 27.4
Varl2: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var12: Variable unit micrograms 27.7
Var12: Measured or calculated measured 27.8
Var12: Calculation method and parameters 27.9
Var12: Sampling instrument 27.10
Var12: Analyzing instrument Sartorius Microbalance ME5S 27.11
Var12: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :
Var12: Detailed sampling and analyzing information Fish were rinsed in ammonium formate and dried at 50°C for at least 48 hours prior to measurement 2713
Var12: Field replicate information Fish were weighed individually or in pooled samples of 5 larvae 27.14
Varl12: Uncertainty 27.15
Var12: Data quality flag description 27.16
Var12: Method reference (citation) 27.17
Var12: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var12: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Var12: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var12: Researcher Name Thomas P. Hurst 27.21.1
Var12: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var13: Variable abbreviation in data files DWsd 27.1
Var13: Full variable name Standard deviation of individual dryweight 27.2
Var13: Observation type Laboratory experiment 27.4
Varl3: In-situ observation / manipulation condition / Laboratory experiment 275
response variable (SPECIAL USE ONLY) '
Varl3: Variable unit response variable 27.7
Var13: Measured or calculated micrograms 27.8
Var13: Calculation method and parameters measured 27.9
Varl3: Sampling instrument 27.10
Var13: Analyzing instrument Sartorius Microbalance ME5 27.11
Var13: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) !
Vari3: Detailed sampling and analyzing information Fish were rinsed in ammonium formate and dried at 50°C for at least 48 hours prior to measurement 2713
Var13: Field replicate information Fish were weighed individually or in pooled samples of 5 larvae 27.14
Varl3: Uncertainty 27.15
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Var13: Data quality flag description 27.16
Var13: Method reference (citation) 27.17
Var13: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Var13: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Var13: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var13: Researcher Name Thomas P. Hurst 27.21.1
Varl3: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Varl4: Variable abbreviation in data files DW Kmean 27.1
Var14: Full variable name Mean body condition - expressed as fractional deviation from from ontogenetic relationship between SL and DW 27.2
Var14: Observation type Laboratory experiment 27.4
Var14: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Varl4: Variable unit mm 27.7
Varl4: Measured or calculated measured 27.8
Varl4: Calculation method and parameters 27.9
Varl4: Sampling instrument dissecting microscope 27.10
Varl4: Analyzing instrument ImagePro image analysis system 27.11
Var14: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :
Var14: Detailed sampling and analyzing information Fish were rinsed in ammonium formate and dried at 50°C for at least 48 hours prior to measurement 2713
Varl14: Field replicate information Fish were weighed individually or in pooled samples of 5 larvae 27.14
Varl4: Uncertainty 27.15
Varl4: Data quality flag description 27.16
Varl4: Method reference (citation) 27.17
Var14: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Varl4: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Var14: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var1l4: Researcher Name Thomas P. Hurst 27.21.1
Varl4: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Varl5: Variable abbreviation in data files DW_Ksd 27.1
Varis: Full variable name Standard deviation body condition - expressed as fractional deviation from from ontogenetic relationship between SL and DW 272
Var15: Observation type Laboratory experiment 27.4
Varl15: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var15: Variable unit mm 27.7
Var15: Measured or calculated measured 27.8
Varl5: Calculation method and parameters 27.9
Var15: Sampling instrument dissecting microscope 27.10
Var15: Analyzing instrument ImagePro image analysis system 27.11
Var15: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) !
Varis: Detailed sampling and analyzing information Fish were rinsed in ammonium formate and dried at 50°C for at least 48 hours prior to measurement 2713
Var15: Field replicate information Fish were weighed individually or in pooled samples of 5 larvae 27.14
Varl5: Uncertainty 27.15
Varl5: Data quality flag description 27.16
Varl5: Method reference (citation) 27.17
Var15: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
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Var15: Species Identification code (SPECIAL USE

Gadus macrocephalus

ONLY) 27.19
Varl5: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var15: Researcher Name Thomas P. Hurst 27.21.1
Varl5: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var16: Variable abbreviation in data files meancell LR 27.1
Var16: Full variable name mean cell location from left (1) to right (8) 27.2
Var16: Observation type Laboratory experiment 27.4
Var16: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var16: Variable unit cell number 27.7
Var16: Measured or calculated calculated 27.8
Var16: Calculation method and parameters coded: tank cells/zones from left (1) to right (8) 27.9
Varl16: Sampling instrument 27.10
Var16: Analyzing instrument 27.11
Var16: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :
Varié: Detailed sampling and analyzing information Follow_ing §115-.min acllime_ltion period, locations were determined in 2.5 min intervals for 20 min total (i.e. light gradient shifted in the 2713
opposite direction at 10 min.)

Var16: Field replicate information Fish were tested in groups of six and individual locations were averaged at 2.5 min intervals 27.14
Var16: Uncertainty 27.15
Var16: Data quality flag description 27.16
Var16: Method reference (citation) 27.17
Var16: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Varl6: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Var16: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var16: Researcher Name Thomas P. Hurst 27.21.1
Var16: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Varl7: Variable abbreviation in data files meancell_relDark 27.1
Varl7: Full variable name mean cell location relative to the dark side of the light gradient cover 27.2
Varl7: Observation type Laboratory experiment 27.4
Varl7: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Varl7: Variable unit cell number 27.7
Varl7: Measured or calculated calculated 27.8
Varl7: Calculation method and parameters Average of each individual's distance (cell number) from the dark end of the light gradient 27.9
Varl7: Sampling instrument 27.10
Varl7: Analyzing instrument 27.11
Varl17: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) !
Vari7: Detailed sampling and analyzing information FolIowjng :?115-lmin acllima}tion period, locations were determined in 2.5 min intervals for 20 min total (i.e. light gradient shifted in the 2713

opposite direction at 10 min.)

Varl7: Field replicate information Fish were tested in groups of six and individual locations were averaged at 2.5 min intervals 27.14
Varl7: Uncertainty 27.15
Varl7: Data quality flag description 27.16
Varl7: Method reference (citation) 27.17
Varl7: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Varl7: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Varl7: Life stage of the Biological subject (SPECIAL Larvae 27.20

USE ONLY)
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Varl7: Researcher Name Thomas P. Hurst 27.21.1
Varl7: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var18: Variable abbreviation in data files dispersion 27.1
Var18: Full variable name dispersion of fish across tank cells (or zones) 27.2
Var18: Observation type Laboratory experiment 27.4
Var18: In-situ observation / manipulation condition / response variable 275
response variable (SPECIAL USE ONLY) ’
Var18: Variable unit cell number 27.7
Var18: Measured or calculated calculated 27.8
Var18: Calculation method and parameters number of tank cells/zones (of 8) that were occupied by at least 1 larva (score of no more than 6) 27.9
Var18: Sampling instrument 27.10
Var18: Analyzing instrument 27.11
Var18: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) |
Varig: Detailed sampling and analyzing information Follow_ing ;15-.min acllima_ltion period, locations were determined in 2.5 min intervals for 20 min total (i.e. light gradient shifted in the 2713
opposite direction at 10 min.)

Var18: Field replicate information Fish were tested in groups of six and individual locations were averaged at every 2.5 min interval 27.14
Var18: Uncertainty 27.15
Var18: Data quality flag description 27.16
Var18: Method reference (citation) 27.17
Var18: Biological subject (SPECIAL USE ONLY) Pacific cod 27.18
Varl18: Species Identification code (SPECIAL USE Gadus macrocephalus

27.19
ONLY)
Var18: Life stage of the Biological subject (SPECIAL
USE ONLY) Larvae 27.20
Var18: Researcher Name Thomas P. Hurst 27.21.1
Var18: Researcher Institution Alaska Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric Administration 27.21.2
Var19: Variable abbreviation in data files Experiment 28.1
Var19: Full variable name Experiment type, coded as "Pcod-behav" or "Pcod-grow" 28.2
Var20: Variable abbreviation in data files Life_stage 28.1
Var20: Full variable name Life stage of organism, coded as "broodstock" or "larvae" 28.2
Var21: Variable abbreviation in data files Date 28.1
Var21: Full variable name Sampling date 28.2
Var22: Variable abbreviation in data files Time 28.1
Var22: Full variable name Time of day of sample collection 28.2
Var23: Variable abbreviation in data files Bottle_ID 28.1
Var23: Full variable name Seawater sample identification 28.2
Var24: Variable abbreviation in data files CO2_trt 28.1
Var24: Full variable name CO2 treatment, coded 28.2
Var25: Variable abbreviation in data files DPH 28.1
Var25: Full variable name Days post hatch 28.2
Var26: Variable abbreviation in data files Diet 28.1
Var26: Full variable name Diet treatment, coded as "1" or "2" 28.2
Var27: Variable abbreviation in data files tank 28.1
Var27: Full variable name Laboratory rearing tank identifier 28.2
Var28: Variable abbreviation in data files series 28.1
Var28: Full variable name Experiment conducted twice with fish of different ages; trial 1 ~ 4 weeks old, trial 2 approx 8 weeks old 28.2
Var29: Variable abbreviation in data files trial 28.1
Var29: Full variable name trial 28.2
Var30: Variable abbreviation in data files Obs_tank 28.1
Var30: Full variable name Laboratory observation tank identifier 28.2
Var31: Variable abbreviation in data files Light_orient 28.1
Varai: Full variable name ;)rr;?éiiion of the light gradient, coded as: 0 = no light gradient, 1 = dark on left side of light gradient, or 2 = dark on right side of light 28.2
Var32: Variable abbreviation in data files Time_sec 28.1




598 Var32: Full variable name Time of experimental observation within experiment (s) 28.2

599 Var33: Variable abbreviation in data files fish 28.1
600 Var33: Full variable name number of fish with identifiable locations (no more than 6) 28.2




