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Rainbow Smelt Range

Pink: A few decades ago,
rainbow smelt lived as far south
as Chesapeake Bay.

Green: Now they live only north
of Long Island Sound.



Presenter
Presentation Notes
The historic range of rainbow smelt, as we expect it has been for maybe the last 10,000 years since the retreat of the last glaciation


Important cultural feature of
coastal communities

widespread participation

sustenance harvest expanded
into commercial fisheries as
coastal populations grew
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e No alarms raised for the
Maritimes
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e St. Lawrence River has
similar concerns as New
England




* Primarily recreational
fisheries

e Valuable and popular smelt | |

shack fishery in Maine

e Gradient of decline in Gulf
of Maine




Chesapeake Bay is southern boundary with poor documentation

Delaware Bay is the southernmost region with fishery references:
commercial fisheries in 1830 - 1840s , declining catches in 1850s -
1860s, and management concerns in 1870 - 1880s

NY follows similar pattern but later. Both states assign blame on
industrial pollution and stock smelt eggs for several decades

Hudson River: data series from ichthyoplankton and juvenile fish
surveys found smelt were common during 1970 - 1980s. Dramatic
decline since mid-1990s




* Important 19t century fisheries in CT, Rl and southern MA;
Catches fade in late 19t century similar to NJ and NY

e A rebound occurs in the 1960s and both CT and RI.
No concerns noted yet in southern MA

e Sharp decline in presence starting in 1980s
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Global Mean Air Temperature
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Global average sea-surface temperature 1850-2011
Based on Rayner et al. 2006
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Sea surface temperature, °C

Gulf of Maine (68°W, 44°N)
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Environmental

. Changes in snow melt

. Reduced summer base flow to estuaries
. Reduced estuarine ice

. Sea Level Rise

Biological Responses

. Changes in migrations and growth
. Reduced benefit of anti-freeze biochemistry
. Eutrophication impacts on spawning and nursery habitat




--Smelt produce antifreeze proteins and seasonally regulate glycerol
that allows them to remain active in winter

--low temperatures ( 3—5 [EIC) activate the glycerol production and
continued feeding is needed to survive




Decades of egg transfers had little impact

Clean Water Act responses had little impact

Landscape and Hydrologic changes could be important

Long-term warming trend may be most important




Three Strikes: 1. Overfishing
2. Habitat Degradation
3. Global Warming

Antarctic Ice Core
Temperature and CQ, levels in the atmosphere over the past 400 000 years
(from the Vostok ice core)
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Fishing independent surveys focus on distinct phases of the life cycle
e Juvenile Abundance Index (Beach Seine Surveys)
e Near-Shore Trawl Survey
e Spawning and habitat use studies

Beach Seine Surveys

y Hydroacoustic Tagging:
large scale movements




Generalized Life Cycle

Movements directed by life cycle (spawning) and water temperature
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Near-Shore Trawl Survey — Do Catches Differ
Between Seasons?

Comparing Catch Between Seasons
Fall Spring
MEAN
(Number of Smelt Caught) 129% 31

Q9o

(90% of Recorded Catches Less 334 =7
Than)
MAX
(Number of Smelt Caught) 2615 3257

*Significantly larger, p < 0.0001, Wilcoxon ranked sign test



Trawl Survey: Does catch and location of catch differ between seasons?

Smelt Catch at Five Depth Strata
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Movements Associated with Spawning Activity

Small-scale Large-scale

Harrasseket River Study Site:
Locations of Antennas, Net Placement, Release Location, and Spawning Grounds
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e Males have a longer physiological spawning period

 Multiple males attending to one female increases fertility success

e Historical mark and recapture studies found same male at the same and
different spawning sites within a given year

b

2

Clayton 1976; Langlois 1935; Marcotte and Tremblay 1948; Murawski et al. 1980; Purchase et al. 2007; Rupp 1968



Is Within-Season Repeat Spawning Age Dependent?

2008
Proportion at Age

Hatched 2007
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A

Passive Integrated Transponder (PIT) systems using solar power monitor
movement into and out of the spawning grounds 24/7 for 10 weeks March —
May fully encompassing the spawning season




Repeat spawning behavior differs by age and sex

Average # of Returns

F M
1(n=1) 2.12(n=17)
2 (n=1) 2.03 (n=71)

0 1.63 (n=8)
1 (n=2) 0

Corrected # of Returns

Sex / Assigned Age

e Evidence of batch spawning by males



1. Are all movements to the spawning grounds made at night-time high tide?

2. Do smelt visit different rivers within the same year?

3. How long do they remain in near-shore habitats?




*Tide cycle shifts during spawning season — high tide might not coincide with
darkest hours (midnight —4 A.M.)

e ~¥13-15% of all returning smelt (PIT project) made movements against the tide
to be at the spawning grounds during darkness




2. Do smelt visit different rivers with the same year?

2011
Squamscott Release Location

n=9

2012
Squamscott Release Location
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3. How long do they remain in RETAY
near-shore habitats? ! *’v
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Life Cycle

Movements directed by life cycle (spawning) and water temperature

Adults are inshore and in streams/rivers

Spawn at head of tide
v

v
v




UPDATED

Or remaining in embayments?

j JSummer
~Fall
Winter

Spring




Life Cycle

Moving towards shore
Bays and mouths of rivers

Sheltered bays, large tidal rivers
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