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A sigm__" change in the statistical
SIOPE ties of climate over time periods

| rr*Le\f it 0 humans and the fisheries they
= Eexp oit. For specific metrics, it can mclude
= —-:a: change In mean, variance, or both.

- may have natural and human causes.
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Hgure 1- Long-Term Sea Surface Temperatures in the Rl Area
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Hgure 1- Long-Term Sea Surface Temperatures in the Rl Area
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Numbr Fish

Figure 2- Top 10 Recreational Fishes Harvested in Rl from MRIP Data, 1981-1984
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Figure 3- Top 10 Recreational Fishes Harvested in Rl from MRIP Data 2009-2012
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VIRIP Data 'E | M

VEIIRE anoler catches hiave shifited from

,,<oJo]"r]nj"" Boreal (cooler water, cod,
WIS {ounder) mix to a more Lusitanian
aﬁ’ner water, scup, sea bass) mix.

e “§h|ft IS associated with a 1.5 C rise in sea
temperature as well as over fishing for some
Species.
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Un]veu]t\ of Rhode Island Graduate School of

Ogecln@gr 31y (URIGSO) 1959 to 2012, samples two
Siic) rJom: » eekly at Fox Island and Whale Rock.
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= E VISIOﬂ of Fish and Wildlife (RIDFW)- 1979 to
i -52@12 samples 84 stations during a spring and fall

,.-—

| _-' ~ cruise in Narragansett Bay RIS BIS.

Normandeau Associates (NA)- 1972-2011, samples 6
stations In upper Mt Hope Bay each month for BPS.
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Figure 4- Abundance of Aggregate Fishery Resource in the RIDFW Seasonal Trawl Survey in
Narragansett Bay and Rl Coastal Waters
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Figure 5- Abundance of Winter Flounder in the URIGSO, RIDFW, and Normandeau Trawl| Surveys
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Figure 6- Abundance of Windowpane Flounder in the URIGSO, RIDFW, and Normandeau Trawl Surveys
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Figure 7- Abundance of Cunner in the URIGSO, RIDFW, and Normandeau Traw| Surveys
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Fgure 8- Abundance of Tautog in the URIGSO, RIDFW, and Normandeau Traw| Surveys
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Figure 9- Abundance of Scup in the URIGSO, RIDFW, and Normandeau Traw| Surveys
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Figure 10- Abundance of Summer Flounder in the URIGSO, RIDFW, and Normandeau Traw| Surveys
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Fgure 11- Abundance of Black Seabass in the URIGSO, RIDFW, and Normadeau Traw| Surveys
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Fgure 12- Abundance of Striped Bass in the URIGSO, RIDFW, and Normandeau Traw| Surveys
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Figure 13 - Abundance of Spot, Leiostomus xanthurus, in the RIDFW Traw| Survey
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5 ini next step Is dependent on last state
'a set of transition probabilities

*U“se RIDFW trawl data 1979-2012, aggregated by

-—':_.-—-'

‘spemes groups, to estimate the transition probabilities

Propagate system forward in time from 2012 state.
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~ Migrant Demersal Fishes

Elasmobranchs (dogfish and skates)



Proportion of Catch

FHgure 16- Projection of Species Groups from Markov Analysis of RIDFW Traw| Survey Data
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nd RI waters, just

IE] orr flshmg adapting to the new species mix.
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= wé 'bfage shifting from NE boreal, cooler water
= e_e?res 1o warmer mid-Atlantic types In association
f—"""" -'dNIth rising sea temperature (Collie et al. 2008).

Modeling suggests this shift will persist in the future
with the emergence of new species.
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