










when moving from the water, through the blood, into the
endolymph, and eventually to a precipitation site on the oto-
lith. Values near one indicate little resistance relative to Ca,
and values approaching zero indicate high resistance (Cam-
pana 1999). Water Sr:Ca levels experienced by freshwater
and diadromous species in this study were not known with





Johns River, one of the rare rivers with Sr:Ca levels greater
than marine levels, declined to the marine Sr:Ca level,
whereas the other rivers rose to the marine level. These
data indicate that diadromous fish moving through an estu-
ary would experience greater Sr:Ca change between salin-
ities 0 and 10, when they are hypertonic to the





Fig. 10a) and European eel (Anguilla anguilla; Fig. 10b), re-
vealed high levels of Sr:Ca in the core regions of their oto-
liths, consistent with their marine origins, followed by
precipitous declines in Sr:Ca to low levels, consistent with
their migrations into freshwater environments. Atlantic tar-
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DSr

Substantial variability of DSr values was evident within
individual otoliths of marine species, as well as among spe-
cies (Fig. 11). Maximum DSr for marine species ranged from
0.20 for the fourspot herring (Herklotsichthys quadrimacula-
tus) to 1.62 for the stout eelblenny. Maximum DSr for the
sablefish species group ranged from 0.44 to 0.98, well
within the range for the marine species group. The average
level of the statistic was 0.54 for the marine species group
and 0.66 for the sablefish group. Otolith Sr:Ca levels greater
than 8.61 in marine species produce DSr greater than 1, indi-
cating that Sr concentration is being enhanced in the endo-
lymph relative to marine Sr:Ca levels or that Ca movement





not identified because we almost always interpret otolith
Sr:Ca variation in diadromous species as an indication of
migration between freshwater, estuarine, and marine envi-
ronments (Howland et al. 2001; Arai et al. 2003; Yang et
al. 2006). Despite this possibility, most scientists are com-
fortable interpreting the migration histories of freshwater
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Table B1. Freshwater, diadromous, and marine fish species examined in this study ordered by family and common name.

Freshwater Diadromous Marine

Common name Species Common name Species Common name Species
Longnose sucker Catostomus catostomus European eel Anguilla anguilla Sablefish Anoplopoma fimbria
Black crappie Pomoxis nigromaculatus Barramundi Lates calcarifer Chihuil Bagre panamensis
Green sunfish Lepomis cyanellus American shad Alosa sapidissima Fourspot herring Herklotsichthys quadrimaculatus
Smallmouth bass Micropterus dolomieu Blueback herring Alosa aestivalis Pacific herring Clupea pallasii
Prickly sculpin Cottus asper Hickory shad Alosa mediocris Antlered sculpin Enophrys diceraus
Slimy sculpin Cottus cognatus Atlantic tarpon Megalops atlanticus Arctic staghorn sculpin Gymnocanthus tricuspis
Lake chub Couesius plumbeus Ninespine stickleback Pungitius pungitius Fourhorn sculpin Triglopsis quadricornis
Northern pike Esox lucius Threespine stickleback Gasterosteus aculeatus Giant wrymouth Cryptacanthodes giganteus
Burbot Lota lota Striped bass Morone saxatilis Pacific ladyfish Elops affinis
Threespine stickleback Gasterosteus aculeatus Rainbow smelt Osmerus mordax Arctic cod Boreogadus saida
Channel catfish Ictalurus punctatus Arctic cisco Coregonus autumnalis Pacific cod Gadus macrocephalus
Striped bass Morone saxatilis Bering cisco Coregonus laurettae Saffron cod Eleginus gracilis
Yellow perch Perca flavescens Broad whitefish Corgonus nasus Greybar grunt Haemulon sexfasciatum
Trout-perch Percopsis omiscomaycus Chinook salmon Oncorhynchus tshawytscha Grass emperor Lethrinus laticaudis
Arctic char Salvelinus alpinus Coho salmon Oncorhynchus kisutch Pacific red snapper Lutjanus peru
Arctic grayling Thymallus arcticus Dolly Varden Salvelinus malma Whitson’s grenadier Macrourus whitsoni
Broad whitefish Coregonus nasus Humpback whitefish Coregonus pidschian Antarctic toothfish Dissostichus mawsoni
Dolly Varden Salvelinus malma Inconnu Stenodus leucichthys Patagonian toothfish Dissostichus eleginoides
Humpback whitefish Coregonus pidschian Least cisco Coregonus sardinella Arctic flounder Liopsetta glacialis
Inconnu Stenodus leucichthys Sockeye salmon Oncorhynchus nerka Bering flounder Hippoglossoides robustus
Kokanee Oncorhynchus nerka Steelhead Oncorhynchus mykiss Pacific halibut Hippoglossus stenolepis
Lake trout Salvelinus namaycush Yellowfin croaker Umbrina roncador
Lake whitefish Coregonus clupeaformis Bigeye tuna Thunnus obesus
Least cisco Coregonus sardinella Yellowfin tuna Thunnus albacares
Rainbow trout Oncorhynchus mykiss Canary rockfish Sebastes pinniger
Round whitefish Prosopium cylindraceum Quillback rockfish Sebastes maliger
Freshwater drum Aplodinotus grunniens Rougheye rockfish Sebastes aleutianus
Alaska blackfish Dallia pectoralis Yelloweye rockfish Sebastes ruberrimus

Pacific graysby Cephalopholis panamensis
Yellowtail barracuda Sphyraena flavicauda
Slender eelblenny Lumpenus fabricii
Stout eelblenny Anisarchus medius
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