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) Effects of ocean aciarication on the embryos and larvae of red King crab, Paralthodes

Title : 5

ramtechaticiie

The effects of the decline in ocean pH, known as ocean acidi fication, on marine species are not well understood. To test the effects

on embryos and larvae of red king crab, Paralithodes camtschaticus, ovig-erous crab and their larvae were held in CO2-acidi fied (pH

7.7) and control (ambient; pH 8.0) seawater during development. Morphometrics, hatch duration, fecundity, survival, mineral content,
Abstract and condition were measured. Acidified embryos had 4% larger eyes and 5% smaller yolks, while mean hatch duration was 33% 6

longer and female fecundity was unaffected. Acidified embryos also resulted in 4% longer larvae while acidified larvae had lower

survival. Calcium content of both larvae and female carapaces after molt-ing increased by 5% and 19%, respectively. Although ocean

acidification may increase larval size and cal-cium content, the implications of this are unclear and decreased survival is likely to

harm red king crab populations.
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Detailed sampling and analyzing information
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pCO2D:

Variable abbreviation in data files
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pCO2D:
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pCO2D:
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Manipulation method (SPECIAL USE ONLY)
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Var1: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) .
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Var1: Sampling instrument 27.10
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(SPECIAL USE ONLY) :
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Var1: Data quality flag description 27.16
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Var1: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) ’
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Var1: Researcher Institution 27.21.2
Var2: Variable abbreviation in data files pH 271
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Var2: Observation type 27.4
Var2: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var2: Variable unit pH units 27.7
Var2: Measured or calculated 27.8
Var2: Calculation method and parameters 27.9
Var2: Sampling instrument 27.10
Var2: Analyzing instrument Durafet Ill 2711
Var2: Duration (for settlement/colonization methods) 27.12
(SPECIAL USE ONLY) :
Var2: Detailed sampling and analyzing information 27.13
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Var2: Uncertainty 0.03 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 ONLY) 27.19




Var2: Life stage of the Biological subject (SPECIAL

USE ONLY) 27.20
Var2: Researcher Name 27.211
Var2: Researcher Institution 27.21.2
Var3: Variable abbreviation in data files Temperature 271
Var3: Full variable name Temperature 27.2
Var3: Observation type 27.4
Var3: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var3: Variable unit C 27.7
Var3: Measured or 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 27.13
Var3: Field replicate information 27.14
Var3: Uncertainty 0.1 27.15
Var3: Data quality flag description 27.16
Var3: Method reference (citation) 2717
Var3: Biological subject (SPECIAL USE ONLY) 27.18
Var3: Species Identification code (SPECIAL USE ONLY) 27.19
Var3: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) :
Var3: Researcher Name 27.211
Var3: Researcher Institution 27.21.2
Var4: Variable abbreviation in data files Egg Area 271
Var4: Full variable name Egg Area 27.2
Var4: Observation type 27.4
Var4: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var4: Variable unit mmA*2 27.7
Var4: Measured or calculated 27.8
Var4: Calculation method and parameters 27.9
Var4: Sampling instrument 27.10
Var4: Analyzing instrument 27.1
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 0.001 27.15
Var4: Data quality flag description 27.16
Var4: Method reference (citation) 2717
Var4: Biological subject (SPECIAL USE ONLY) 27.18
Var4: Species Identification code (SPECIAL USE ONLY) 27.19
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USE ONLY) :
Var4: Researcher Name 27.211
Var4: Researcher Institution 27.21.2
Var5: Variable abbreviation in data files Egg Diameter 271
Var5: Full variable name Egg Diameter 27.2
Var5: Observation type 27.4
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327
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329

Var5

: In-situ observation / manipulation condition /

response variable (SPECIAL USE ONLY) 275
Var5: Variable unit mm 27.7
Var5: Measured or calculated 27.8
Var5: Calculation method and parameters 27.9
Var5: Sampling instrument 27.10
Var5: Analyzing instrument 271
Var5: Duration (for settlement/colonization methods) 27.12
(SPECIAL USE ONLY) ’
Var5: Detailed sampling and analyzing information 27.13
Var5: Field replicate information 27.14
Var5: Uncertainty 0.01 27.15
Var5: Data quality flag description 27.16
Var5: Method reference (citation) 2717
Var5: Biological subject (SPECIAL USE ONLY) 27.18
Var5: Species Identification code (SPECIAL USE ONLY) 27.19
Var5: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) :
Var5: Researcher Name 27.211
Var5: Researcher Institution 27.21.2
Var6: Variable abbreviation in data files Egg Perimeter 271
Var6: Full variable name Egg Perimeter 27.2
Var6: Observation type 27.4
Var®6: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var®6: Variable unit mm 27.7
Var6: Measured or calculated 27.8
Var6: Calculation method and parameters 27.9
Var6: Sampling instrument 27.10
Var6: Analyzing instrument 271
Var6: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) ’
Var6: Detailed sampling and analyzing information 27.13
Var®6: Field replicate information 27.14
Var6: Uncertainty 0.01 27.15
Var6: Data quality flag description 27.16
Var6: Method reference (citation) 27.17
Var6: Biological subject (SPECIAL USE ONLY) 27.18
Var6: Species Identification code (SPECIAL USE ONLY) 27.19
Var®6: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) :
Var6: Researcher Name 27.211
Var6: Researcher Institution 27.21.2
Var7: Variable abbreviation in data files Yolk Area 271
Var7: Full variable name Yolk Area 27.2
Var7: Observation type 27.4
Var7: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var7: Variable unit mmA2 27.7
Var7: Measured or calculated 27.8
Var7: Calculation method and parameters 27.9
Var7: Sampling instrument 27.10
Var7: Analyzing instrument 2711
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360
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380
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Var7: Duration (for settlement/colonization methods)

(SPECIAL USE ONLY) 2112
Var7: Detailed sampling and analyzing information 27.13
Var7: Field replicate information 27.14
Var7: Uncertainty 0.001 27.15
Var7: Data quality flag description 27.16
Var7: Method reference (citation) 27.17
Var7: Biological subject (SPECIAL USE ONLY) 27.18
Var7: Species Identification code (SPECIAL USE ONLY) 27.19
Var7: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) ’
Var7: Researcher Name 27.21.1
Var7: Researcher Institution 27.21.2
Var8: Variable abbreviation in data files Yolk diameter 271
Var8: Full variable name Yolk diameter 27.2
Var8: Observation type 27.4
Var8: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var8: Variable unit mm 27.7
Var8: Measured or calculated 27.8
Var8: Calculation method and parameters 27.9
Var8: Sampling instrument 27.10
Var8: Analyzing instrument 2711
Var8: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) ’
Var8: Detailed sampling and analyzing information 27.13
Var8: Field replicate information 27.14
Var8: Uncertainty 0.01 27.15
Var8: Data quality flag description 27.16
Var8: Method reference (citation) 27.17
Var8: Biological subject (SPECIAL USE ONLY) 27.18
Var8: Species Identification code (SPECIAL USE ONLY) 27.19
Var8: Life stage of the Biological subject (SPECIAL 27.20
USE ONLY) :
Var8: Researcher Name 27.211
Var8: Researcher Institution 27.21.2
Var9: Variable abbreviation in data files Yolk perimeter 271
Var9: Full variable name Yolk perimeter 27.2
Var9: Observation type 27.4
Var9: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
Var9: Variable unit mm 27.7
Var9: Measured or calculated 27.8
Var9: Calculation method and parameters 27.9
Var9: Sampling instrument 27.10
Var9: Analyzing instrument 2711
Var9: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) ’
Var9: Detailed sampling and analyzing information 27.13
Var9: Field replicate information 27.14
Var9: Uncertainty 0.01 27.15
Var9: Data quality flag description 27.16
Var9: Method reference (citation) 2717




386 Var9: Biological subject (SPECIAL USE ONLY) 27.18
387 Var9: Species Identification code (SPECIAL USE ONLY) 27.19
Var9: Life stage of the Biological subject (SPECIAL
388 USE ONLY) 27.20
389 Var9: Researcher Name 27.211
390 Var9: Researcher Institution 27.21.2
391 Var10: Variable abbreviation in data files %Yolk 271
392 Var10: Full variable name %Yolk 27.2
393 Var10: Observation type 27.4
304 Var10: In-situ observation / manipulation condition / 275
response variable (SPECIAL USE ONLY) :
395 Var10: Variable unit % 2717
396 Var10: Measured or calculated 27.8
397 Var10: Calculation method and parameters 27.9
398 Var10: Sampling instrument 27.10
399 Var10: Analyzing instrument 27.11
200 Var10: Duration (for settlement/colonization methods) 2712
(SPECIAL USE ONLY) :
401 Var10: Detailed sampling and analyzing information 27.13
402 Var10: Field replicate information 27.14
403 Var10: Uncertainty 0.1 27.15
404 Var10: Data quality flag description 27.16
405 Var10: Method reference (citation) 2717
406 Var10: Biological subject (SPECIAL USE ONLY) 27.18
Var10: Species Identification code (SPECIAL USE
407 ONLY) 27.19
Var10: Life stage of the Biological subject (SPECIAL
408 USE ONLY) 27.20
409 Var10: Researcher Name 27.211
410 Var10: Researcher Institution 27.21.2
411 Var11: Variable abbreviation in data files Eye area 281
412 Var11: Full variable name Eye area 28.2
413 Var11: Variable unit mm”2 27.7
414 Var12: Variable abbreviation in data files Eye diameter 281
415 Var12: Full variable name Eye diameter 28.2
416 _Var12: Variable unit mm 27.7
417 Var13: Variable abbreviation in data files Eye perimeter 281
418 Var13: Full variable name Eye perimeter 28.2
419 Var13: Variable unit mm 27.7
420 Var14: Variable abbreviation in data files Dry Wt 28.1
421 Var14: Full variable name Dry Wt 28.2
422 Var14: Variable unit g 27.7
423 Var15: Variable abbreviation in data files Calcium 281
424 Var15: Full variable name Calcium 28.2
425 Var15: Variable unit mg 271.7
426 Var16: Variable abbreviation in data files Magnesium 281
427 Var16: Full variable name Mg 28.2
428 Var16: Variable unit mg 27.7
423 Var15: Variable abbreviation in data files Na 281
424 Var15: Full variable name Sodium 28.2
425 Var15: Variable unit mg 27.7
426 Var16: Variable abbreviation in data files K 281
427 Var16: Full variable name Potassium 28.2
428 Var16: Variable unit mg 27.7




429 Var17: Variable abbreviation in data files C 281
430 Var17: Full variable name Carbon 28.2
431 Var17: Variable unit ug 27.7
432 Var18: Variable abbreviation in data files H 281
433 Var18: Full variable name Hydrogen 28.2
434 Var18: Variable unit ug 271.7
435 Var19: Variable abbreviation in data files N 281
436 Var19: Full variable name Nitrogen 28.2
437 Var19: Variable unit ug 27.7
438 Var20: Variable abbreviation in data files Carapace Height 28.1
439 Var20: Full variable name Carapace Height 28.2
440 Var20: Variable unit mm 27.7
441 Var21: Variable abbreviation in data files Carapace Length 28.1
442 Var21: Full variable name Carapace Length 28.2
443 Var21: Variable unit mm 27.7
444 Var22: Variable abbreviation in data files Rosterm Length 28.1
445 Var22: Full variable name Rosterm Length 28.2
446 Var22: Variable unit mm 27.7
447 Var23: Variable abbreviation in data files Total Length 28.1
448 Var23: Full variable name Total Length 28.2
449 Var23: Variable unit mm 27.7
450 Var24: Variable abbreviation in data files Telson spine length 28.1
451 Var24: Full variable name Telson spine length 28.2
452 Var24: Variable unit mm 27.7




