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Abstract

Examination of the Pacific herring (Clupea pallasii) population in Lynn Canal (near Juneau, Alaska)
suggests that although it declined in the 1970s and has not recovered, the population is not discrete and
significant as defined by the Endangered Species Act (ESA), hence it cannot be protected by this law.
The biological review team (BRT) assembled to examine and discuss the data concluded the smallest
defensible distinct population segment (DPS) that includes Lynn Canal i1s southeast Alaska (SEAK).
Although the team recognized the possibility that there may be subdivisions within SEAK, available
biological data are either too incomplete or too similar to definitively separate herring populations
within this region. Furthermore, recent genetic results continue to suggest Pacific herring in the Gulf
of Alaska region form a metapopulation, implying significant gene flow between impaired populations
such as Lynn Canal and Prince William Sound and healthy populations such as at Sitka, Alaska.

No commercial fishing

Problem: Lynn Canal herring stock has
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ESA question 1: Are Lynn Canal herring discrete?

The ESA states "a population segment of a vertebrate species may be considered discrete if it satisfies either
one of the following conditions: 1) it is markedly separated from other populations of the same taxon as a
consequence of physical, physiological, ecological, or behavioral factors. Quantitative measures of genetic
or morphological discontinuity may provide evidence of this separation. 2. It is delimited by governmental
boundaries..." To understand Lynn Canal herring in their physical and biological context, a variety of data
were examined at large to small geospatial scales.

Physical and Ecological Factors

The extent of kelps (canopy and understory) and eelgrass 1s less in Lynn Canal compared to other southeast
Alaska areas. There is an inshore-offshore salinity gradient and a north-south temperature gradient37-38:40 in
SEAK. Inside waters are more estuarine, more protected from wave action, and have larger seasonal
temperature and salinity fluctuations than outside waters. Eelgrass meadows, kelp communities, sand-gravel
beaches, and bedrock outcrops comprise a continuum of habitat types available to herring throughout SEAK.
[llustrated below are examples from ten specific spawning areas where habitat was examined; each was
categorized by a "ShoreZone" mapping project33. Also illustrated are proposed ecoregions*! and sea surface
temperature?.
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Pacific herring (Clupea pallasii) in Lynn Canal, southeast Alaska:

Endangered, Threatened, or Struggling?
M. G. Carls, S. W. Johnson, and S. D. Rice

NOAA/NMFS, Alaska Fisheries Science Center, Auke Bay Laboratories, 17109 Pt. Lena Loop Rd, Juneau, AK 99801

Behavioral factors: Pacific herring habitat utilization in southeast Alaska

Pacific herring distribution is essentially ubiquitous in SEAK. Illustrated are spawning locations and management
areas!-10:12-16(3); red depicts spawning areas mapped by ADFG, orange identifies other known spawning sites.
Larval'2(b), juvenile!7.22:23.26-30(¢), and adult non-spawn?0:8:9,17.28,29.31.32(d) distributions are incomplete and do
not represent total habitat utilization. Likewise, only commercial sized spawning locations are generally mapped.
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Pacific herring migrate from many spawning

L7 ? = 100 areas in southeast Alaska to a common summer
oy - . feeding area*%9(far left). Open symbols depict
" 80— release sites; closed symbols indicate capture

sites. No spawning fidelity data exist in SEAK.
However, spawning fidelity has been
extensively studied in British Columbia. On
large scales, fidelity of Pacific herring
approaches 100% and declines to near 0 as
geographic scales decline to beach size (left).
3 This suggests fish that mingle in summer areas
do not all return to the same spawning beaches
in SEAK. Based on this relationship and
spatial scales in SEAK, considerable mixing
among stocks 1s expected (60 to 80%).
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Physiological factors

Some physiological data suggest adult Pacific herring in SEAK can be subdivided into more than one grouping,
other data do not. Data include median spawn timing!-3(Julian day; a), length at age*(b), number of vertebrae*(c),
genetic measures!%11(d), weight at age>(e), and recruitment>(g). Question marks indicate geographic areas without
adequate data. Specific geographic information for genetic data (d), weight at age (e), and recruitment (f) were not
available; these figures only generalize the conclusions of original authors.
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Pacific herring cohort growth rate
varies among southeast Alaska
herring  stocks; none are
exceptionally different. Data for
nearly 79,000 fish were supplied
by ADFG (Alaska Department of
Fish and Game).
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Conclusion 1: Lynn Canal herring are not discrete as defined by the ESA

The BRT concluded that herring in Lynn Canal were not markedly discrete from other populations of the same
taxon in SEAK. Spawning beaches are not continuous in SEAK and are repeatedly utilized, thus ADFG manages
herring as discrete stocks. However, available biological data, including genetics, spawn timing, biomass,
recruitment, growth, meristics, and migration do not identify definitive divisions among SEAK stocks. Limited
tagging studies within SEAK demonstrate fish migrate and mix over most of the region. Migration data from British
Columbia, were used to roughly predict repeat spawning fidelity of herring stocks in SEAK; these approximations
suggest considerable mixing among stocks (about 60 to 80%), implying that SEAK herring are part of an
interrelated metapopulation. Work remains to understand the relationships among SEAK herring stocks, such as
more detailed spawn-oriented and seasonal tagging studies.

ESA question 2: Are Lynn Canal herring significant with respect to the taxon?

If a population segment 1s considered discrete, its biological and ecological signficance must be considered.
Significance evidence is that the discrete population segment 1) persists in a unique or unusual ecological setting, 2)
its loss would result in a significant gap in the taxon range, 3) that it represents the only surviving natural
occurrence of a taxon that may be abundant elsewhere, or 4) that i1t differs markedly from other populations of the
species 1n its genetic characteristics.
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Offshore herring in the Gulf of Alaska

Offshore migratory behavior may increase the
odds of 'stock' or 'metapopulation' mixing. This
SV AN figure 1llustrates examples of Pacific herring on
the continental shelf along the Gulf of Alaska;
the data are not synoptic. Herring that spawn in
inside waters of British Columbia feed offshore
in the summertime3>:3%(green elipses). The
relation between offshore herring and inshore
spawning has not been studied in Alaska, though
the behavior observed in British Columbia is
anticipated in Alaska3®. What is known about
herring migration in Alaska 1s from tagging
studies where fish were tagged on spawning
grounds and recovered in a summer fishery4o-
(irregular light green polygons within central
SEAK).
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Conclusion 2: Lynn Canal herring are not significant as defined by the ESA

No members of the BRT perceived Lynn Canal herring to be significant with respect to the taxon (although all
recognized the importance of herring to the local ecosystem), thus even 1f the team had concluded that Lynn Canal
herring were discrete, the ESA significance criterion precludes its definition as a distinct population segment.

Conclusion 3: The smallest defensible DPS that includes Lynn Canal is southeast Alaska

The southern limit of the DPS, Dixon Entrance, is identified by genetic differences between herring in southeast
Alaska and those 1n British Columbia and by differences in parasitism between herring stocks north and south of the
Queen Charlotte Islands. Genetics did not provide a definitive northern separator, rather the northern border 1s near
Icy Point and defined by a physical barrier: mobile, open ocean beaches are mmadequate as spawning and rearing
habitat. SEAK Pacific herring are significant with respect to the taxon; the population persists in a unique habitat
intermediate between areas further south and further north. Loss of SEAK herring would result in a significant gap
in the taxon range.

Conclusion 4: The ESA may not be generally suitable for the protection of pelagic marine fish
The BRT based its decision on the best available science, yet recognizes that the science behind these decisions is
imperfect. They also recognize that precautionary management of animals and ecosystems 1s a wise approach that
goes beyond the language of the ESA. Precautionary management is the current stance of the Alaska Department of
Fish and Game, the agency responsible for Pacific herring in Lynn Canal; the fishery has not been open since 1982.
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