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PREFACE

TO STUDY TLINGIT SOCIETY AND CULTURE IS TO STUDY FISHING. Both authors have been interested in fish, fishing, and place since they began working with Tlingit people in Southeast Alaska in the 1970s (Moss) and the 1980s (Thornton). Tom Thornton began by working with the Alaska Department of Fish and Game, and Madonna Moss with the US Forest Service, so both of us have experience with agencies that try to balance the needs of various stakeholder communities. Although we had crossed paths several times before, we first worked together when Thornton invited Moss to participate in his Herring Synthesis project. This book grew out of the Herring Synthesis (2006–10), funded by the North Pacific Research Board (NPRB Project #728), and years of research both before and after that project. The Herring Synthesis report (Thornton et al. 2010a) compiled information on Pacific herring (Clupea pallasii) in Southeast Alaska, focusing especially on historical spawning and massing areas and changes in these over time. Therein we discussed the place of herring in the marine ecosystem, the cultural significance of herring to Southeast Alaska Natives and local communities, local and traditional knowledge (LTK) of the life cycle and ecology of herring in relation to scientific data, the archaeological record of herring, and the impacts of historical fisheries on herring in the region. We reviewed the literature and conducted dozens of interviews with individuals and focus groups of Alaska Native elders and other longtime fishers in communities throughout Southeast Alaska. We compiled all the information by location in our text and presented local and traditional knowledge of spawning and massing areas in a geographic information system (GIS) database. The data showed a clear overall decline of herring in the Gulf of Alaska region since the early twentieth century, despite fluctuations, and even rebounding, of some local spawning populations. Our intent was that local communities and resource managers could use this work to assess the significance and health of herring within a broad historical ecological context. While this has occurred to some extent, we saw an opportunity to reach a higher level of synthesis through more comparative analysis of herring fisheries beyond Southeast Alaska from a political ecological perspective.

Herein we have drawn upon additional research in various disciplines and the added experience of our local consultants to bring forward a fuller synthesis and more compelling case for change in fisheries management. The case of herring in Southeast Alaska is not anomalous or isolated; people in Japan, Russia, and Canada have faced or are facing similar crises in their relationships to herring. We show why herring is a cultural keystone species, and why, in the words of our consultants, herring is the most important fish in the sea. The life cycle of Pacific herring is reviewed through both scientific and LTK perspectives. Traditional knowledge can inform science through its intimate, long-term collective observations of herring. The archaeological record of herring demonstrates that precontact residents of the Northwest Coast fished for herring over ten thousand years ago. Herring were taken routinely by at least four thousand years ago and have been a cultural keystone species for more than two thousand years. Herring were cultivated through a highly elaborated set of cultural practices—material, social, and spiritual. Cultivation of herring was a way of “improving” the territory and “taking care of places” (Thornton 2008). This practice is part of the Tlingit ethos and responsibility that comes with claiming ownership over places.

This ethos is in striking contrast to the industrialized fishing that began in the nineteenth century to target herring, salmon, and other key fish of the North Pacific. By the mid-twentieth century, the ideology shifted to “scientific management,” but this was based on the principle of maximum sustainable yield (MSY). The present neoliberal management system is examined here in light of how the debates have been framed drawing from historical, event, and political ecologies, each of which sheds light on the issues. Single-species productivity models are problematic, with inherent risks in privileging human industrial predation for maximum profit. Sometimes the viewpoints of professional fisheries managers preclude their understanding Indigenous and other local and traditional knowledge bearers. Since the Herring Synthesis project began, the situation has not improved. The Herring Wars continue, as profit-seeking commercial herring fishers continue to push for harvest of the theoretical maximum sustainable yield. Meanwhile critics of the current paradigm call for reductions in herring commercial sac roe harvest levels and for further restrictions in the areas opened for fishing. We count ourselves among the latter, and call for reevaluating Alaska fisheries management to take Indigenous concerns, livelihoods, and knowledge seriously. An ecosystem stewardship (ES) model should replace the existing MSY regime. Collaborative and participatory research methods require work with tribes to address issues such as the impact of test fisheries, appropriate spatial scales for applying biomass models and harvest quotas, and the scale and timing of sac roe harvests1 to minimize impacts on herring spawning and subsistence uses. We close with specific recommendations to further our understanding of the long-term historical and cultural ecology of Southeast Alaska herring, and apply best practices for managing and evaluating herring sites and rebuilding threatened or depleted herring schools and spawning areas.
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HERRING AND PEOPLE OF THE NORTH PACIFIC


INTRODUCTION

PACIFIC HERRING (CLUPEA PALLASII) IS A FISH ALMOST CONSTANTLY on the move—fleetingly in the moment (schools are often darting), vertically in the water column (up and down according to prey, predators, and other conditions), and seasonally (to and from spawning grounds). The latter is a mass movement each spring that catalyzes the renewal of life in Southeast Alaska and many other areas of the North Pacific. Unlike most herring predators, Indigenous fishers never chased herring the way modern commercial fishers do. Instead they cultivated the spawning grounds by laying down western hemlock branches as substrate for the herring to spawn upon. They laid the path(s) for them, as it were, and waited for the fish to return and spawn. And return they did in great numbers, with spectacular consistency and predictability.

This book describes people and herring in the rich temperate rainforest and bountiful coastal waters that form the Alexander Archipelago of Southeast Alaska (map I.1). It draws on more than fifteen years of ethnographic and archaeological research, including numerous interviews, surveys, participant observation, faunal analysis, and archival research to try to understand the historical ecological codevelopment of herring and people in critical seascapes in Southeast Alaska, including Sitka Sound, Auke Bay, and nearly every other coastal setting where a major Tlingit or Haida community lies. Indeed, where there are Indigenous people in Southeast Alaska, we also find, at least historically, abundant and predictable supplies of forage fish, especially herring and eulachon, along with the more famous Pacific salmon and halibut, which depend on herring as a dietary staple.

The Indigenous knowledge base and archaeological records are exceedingly rich and consistent in demonstrating the importance and continuity of herring in Southeast Alaska Indigenous economies over time. While herring is often portrayed as a species in flux—subject to significant population swings—the evidence of this in the oral historical and archaeological records of the eastern North Pacific is scant. Not until the mid-twentieth century does abundance shift definitively to scarcity. This decline began when herring were corralled in the tens of thousands of tons by hundredfoot seine boats for rendering into oil, fertilizer, and feed at reduction plants constructed around the region starting in the late nineteenth century. Regulation came only after collapses of local populations, although by this time the damage was done. Herring populations have not recovered to their pre-reduction-era abundance and distribution, with many spawning populations severely depressed and many other spawning areas seemingly abandoned.
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MAP I.1. The study area of Southeast Alaska, showing Indigenous territories, all of which hosted large schools of spawning and massing herring until the modern industrial fishing era. Courtesy of Tlingit Readers and Peter Metcalfe.



It is from this “shifted baseline” that the commercial fishery is managed against today, no longer for reduction but for bait and sac roe according to principles of maximum sustainable yield (MSY). Increasingly, these harvest models are being challenged as not conservative enough for a foundation fish like herring, which provides critical feed for many higher trophic levels on the food chain, including salmon, halibut, seals, whales, seabirds, and humans. Marine biologists argue that herring and other forage fish are too important for their “ecosystem service” values to be “maximized” for extraction by a small group of fishers and exported to foreign markets (Pikitch et al. 2012). Ecosystem services are the benefits people obtain from ecosystems (MEA 2005, v); in the case of herring this includes providing food for various marine species, signaling water quality and ecosystem health, and providing nutritional, social, and cultural benefits to people. The stakes are high and the potential for collapse is real under current MSY policy. Even if the fishery avoids collapse, the undue pressure of commercial maximization has meant that subsistence users are not getting enough eggs to satisfy their needs, especially in their customary and traditional use areas. This is because collecting eggs in the customary manner must follow the sac roe harvest (because the industry takes the herring and its eggs before the latter are actually laid). This “amount necessary for subsistence” is not supposed to be a minimum allocation based on depleted herring returns and circumscribed by commercial fishing priorities. To the contrary, subsistence uses of herring and other wild, renewable resources are legally recognized under both federal and Alaska state laws as the priority consumptive uses, and aboriginally, harvest of herring eggs was carried out in extensive areas around the region.

The benefits of the subsistence economy also are protected under Alaska’s constitution, and these subsistence values should be sustained at a much higher level than they are today. The political ecology of the situation is such that commercial and subsistence fishers are now competing for the same fish in the same areas at the same time, due to the decline in herring spawning populations in so many other areas of Southeast Alaska. This competition is now centered in Sitka Sound, the only remaining viable sac roe seine fishery, but also the epicenter, the mecca, of subsistence production and distribution of herring eggs throughout Alaska and beyond.

Most subsistence gatherers of herring eggs are critical of the state’s management of the commercial sac roe fisheries because they recognize that subsistence uses are not being prioritized. At the same time, few deny the need for commercial fishing or for commercial fishers to have sustainable livelihoods from Alaska’s abundant fisheries resources. Based on the evidence, especially the many commercial area closures and the increasing unmet subsistence needs resulting from a lack of herring, they argue that a more conservative and subsistence-concerned approach is required. We suggest what this might look like from a social-ecological systems perspective.

Alaska may have been successful in solving the localized tragedy of the commons (Hardin 1968) problem when it comes to common pool resources such as herring, by limiting both the total allowable catch and the number of participants in the fishery. This is just one of four tragedies, however, that can result from distorted natural resource management regimes, and the other three have not been solved under the current policy. Second among these is the tragedy of commodification, in which the marketable economic benefits of the commercialized resource are reified above other social and ecological benefits. Frequently, social-ecological benefits are distorted by privatization and export. Statewide, fewer than fifty limited-entry fishing permit holders reap the profits from the commercial sac roe seine fishery, and export to foreign markets occurs at the expense of local sufficiency (cf. Greenberg 1998; Walley 2004). The third tragedy is the tragedy of monoculture, which leads to externalized disbenefits and costs from strategies of intensification and homogenization of commercial production. Values such as biological and cultural diversity are eclipsed or crowded out by market values of maximization and efficiency, even when there may be oversupply and poor prices on the free market. This often results in disastrous ecological consequences.

Finally, there is what might be termed the tragedy of conviviality, the loss of community-based sociocultural values and relations, consummated through sharing and exchange, which are generated and maintained through local or regional production, distribution, and consumption of herring and other country foods (Thornton 2019). Philosopher and cultural critic Ivan Illich (1973) brought attention to the importance of conviviality as a socioeconomic value and set of benefit flows. With the displacement of subsistence and local production of herring by commercial production for export, there is a palpable loss of conviviality in many communities, a trend that many of our consultants identified and decried. One way to reverse this trend is to rebalance commercialization, which not only has come to dominate production (99 percent of herring production is commercial) but also has become severely skewed toward export products (like herring sac roe). Other products, such as spawn-on-kelp, are more sustainable, more compatible with Indigenous cultural traditions and products, and more marketable locally.

Avoiding these four tragedies requires broadening the research and management paradigms beyond MSY and toward social-ecological values and ecosystem-based stewardship models born of Indigenous and local knowledge and values that are multicentennial if not millennial in scope. This transition is not a simple one but rather will take sustained investment and a more robust set of indicators of social-ecological well-being, including, in the case of herring, a full accounting of the ecosystem service benefits they provide. This is the most viable way to avoid the four tragedies and to reverse the decline of herring as both an economic and cultural resource.

Ultimately, fisheries management is a cultural problem, rather than simply an economic or biological one. Fortunately, fisheries managers and stewards, like schools of herring, can move swiftly and uniformly if they need to do so. As we show in the chapters of this book, there is compelling evidence that now is the time to make this paradigm shift toward herring stewardship.


CHAPTER 1

HERRING AS A FOUNDATION,
KEYSTONE, AND BELLWETHER SPECIES

IN JUNE 2015, WHEN THE OCEAN MODELING FORUM CONVENED A first-ever international Pacific Herring Summit in Richmond, British Columbia, it was clear that something was not right with this foundational forage fish. More than 115 people attended from all along the Pacific coast of North America, including representatives from fourteen First Nations/Tribes; five federal, state, and provincial agencies; eleven academic institutions, five NGOs; and four fishing industry organizations (OMF 2015). The message was that Pacific herring (Clupea pallasii) are in serious trouble, and that knowledge of herring social-ecological systems is woefully incomplete and requires deeper and broader attention. Some populations of Pacific herring are declining or failing to recover, other stocks are behaving in unusual ways (e.g., moving to new spawning areas or depths), and many people affected by these trends do not see current research programs and management strategies effectively investigating or responding to these changes. A Pacific Herring Working Group was launched from this summit with a mission to look more deeply into these issues, including how critical dimensions of human well-being and local and traditional knowledge (LTK) might be incorporated to improve social and ecological modeling and management of herring fisheries in the North Pacific.

These are worthy goals, as herring, the Northern Hemisphere’s most prolific forage fish, is not only a foundation species of Pacific marine food webs but also a cultural keystone species to many Indigenous and local communities along the Pacific Coast, from California to Alaska. As the 2012 Lenfest Forage Fish Task Force report, Little Fish, Big Impact, makes clear, herring and other forage fish are also indicator species: they serve as bellwethers for changes in the well-being of the marine ecosystem:


In their role as prey, forage fish provide the underpinnings for many species of wildlife in our oceans and estuaries. They support the whales we delight in seeing, the seabird colonies we enjoy viewing, and the wild fish that provide recreational opportunities and food. A primary challenge for fisheries managers and policymakers is to determine a level of catch that accounts for the important ecological role that forage fish play in the larger marine environment. This is especially important because forage fish are an increasingly valued commodity and at the same time provide fundamental ecological support to many other species. It is imperative, therefore, that we take a holistic viewpoint when managing these fish. (Pikitch et al. 2012, 3)



In fact herring have been caught, processed, consumed, and traded for thousands of years, as eggs, bait, meat, oil, and mash. Today, herring and other forage fish are also caught not only for human food and health supplements (e.g., fish oil) but also to feed the growing agriculture and aquaculture economies, including as feed for farmed fish. Is this robbing Peter (wild fish) to pay Paul (farmed fish)?

For foundation, keystone, and indicator/bellwether species, it is exceedingly important to get forage fish management right. Yet managers of the commercial forage fisheries have too often not gotten it right, in part because of flawed models of stock assessment and of sustainable yield, and because of the absence of detailed historical and local understanding about individual spawning populations and their roles in local and regional social-ecological systems. This lack of understanding has led in turn to overfishing, destruction of critical habitat, and other impacts on forage fish like herring and, as a consequence, higher trophic species that depend on them (Utne-Palm et al. 2010).

As the Lenfest report makes clear, management of forage fish presents certain challenges. Forage fish are mobile and tend to travel in large schools, or shoals, and thus whenever and wherever they appear, they manifest abundance, despite the fact that they may be experiencing significant declines, or boom and bust variations, in population at larger scales. Their tight schooling also makes them easier to catch in abundance, especially with modern fish-finding and capture technologies (fig. 1.1). This paradox of plenty leads to a situation where steep declines in herring populations may be masked by stability in harvests (Mullon et al. 2005). Yet once catches begin to decline, they may do so precipitously, with concomitant declines in ecosystem structure and function and cascading impacts on other trophic levels dependent on forage fish, such as marine mammals and birds. It is not uncommon to see explosions of competitors, such as jellyfish, rise to occupy the niche vacated by herring and other forage fish, but without fulfilling their unique role as foundation and cultural keystone species.1 This in turn comes back to haunt the human communities that ultimately depend on herring for their livelihoods and well-being, and may spawn increasing concern, competition, and even conflict among user groups, and between stakeholders and fisheries managers.
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FIGURE 1.1. Herring seine boats such as this one, from 2016, catch enormous quantities of herring. Nets swollen with mature herring on the verge of spawning are too heavy to be lifted aboard, so the fish are vacuumed up. Courtesy of Bethany Sonsini Goodrich.



Everyone wants better management to mitigate conflicts and improve fish stocks; we can agree on that. The full scope and nature of the problems with the herring populations, however, are not just the concern of fisheries management. They represent deeper issues of how we understand, value, and relate to critical nonhuman species and environments that humans and other ecosystem inhabitants depend on in myriad ways. In this respect the biological sciences and their single-species productivity models are inadequate. We also need a deeper historical, cultural, and political-ecological grasp of herring and its role in social-ecological systems. This book provides such a view, focused on the North Pacific, particularly Southeast Alaska, where Tlingit and other Indigenous peoples have been engaging with herring in profound ways for millennia, and where modern issues of management are playing out dramatically today. Before honing in on Southeast Alaska, however, let us begin with a brief historical overview of herring in the Northern Hemisphere, where they predominate, followed by a focus on contemporary conflicts over management in the North Pacific.

THE MOST IMPORTANT FISH IN THE SEA

Herring, along with other forage fish, such as sardines, anchovies, menhaden, capelin, and pollock, perform a key foundation function in marine ecosystems by converting tiny phytoplankton and zooplankton species at the bottom of the food chain into concentrated bioenergy for higher trophiclevel species. They are, as fisherfolk across the Northern Hemisphere tell us, “the feed for everything,” “the most important fish in the sea,” “the key to the whole [marine eco-]system.” As the largest, oiliest, and perhaps most widespread of forage fish in the northern oceans, both Atlantic (Clupea harengus) and Pacific (Clupea pallasii) herring are critical prey for many larger species that humans similarly depend on, from tuna and halibut, to salmon and cod, to whales and seals, to seabirds and a variety of other fauna. Their popularity as a food for higher trophic species (up to 60 percent of the diets of king salmon, Oncorhynchus tshawytscha, for example) means herring have many predators, including a most influential one: us. Millions of tons of herring are harvested each year by fishers from all over the Northern Hemisphere.

The life cycles, population dynamics, and bioenergetics of herring in relation to their key prey and predators are still not fully understood. Yet a sudden decline or disappearance of this foundation species can lead to the collapse or severe impoverishment and decline of marine ecosystems. Moreover, decimated herring stocks can take decades to recover, even if suitable habitats have been restored. In Prince William Sound, Alaska, the herring population collapsed after the massive 1989 oil spill, when the Exxon Valdez ran aground, releasing more than 11 million gallons of crude oil. Three decades later, despite significant clean-up efforts, follow-up studies and monitoring, herring populations have yet to recover (Brown et al. 2002; EVOSTC 2011). As a consequence, the Gulf of Alaska marine ecosystem remains significantly less productive than in the pre-spill era. Alaska Native populations and scientists alike see the status of herring in key spawning and massing areas like Prince William Sound as bellwethers for the marine ecosystem as a whole (Thornton et al. 2010a).

Herring may also be classified as cultural keystone species (Garibaldi and Turner 2004) among many coastal peoples of the northern Atlantic and Pacific Oceans. Cultural keystone species are characterized by (1) intensity, cultivation, and multiplicity of use; (2) rich linguistic associations (e.g., “god-fish”); (3) cultural associations (e.g., subsistence dependence, mythology); (4) persistence in memory and use despite cultural change (e.g., through traditional environmental knowledge); (5) a unique and irreplaceable role in social-ecological systems (e.g., as a foundation and bellwether species); and (6) value in providing opportunities for resource acquisition beyond the home territory (e.g., through trade or exchange). In northwestern North America, the archaeological record of faunal remains shows that herring were fished for more than ten thousand years and were routinely taken by at least 4000 BP (before present; Thornton et al. 2010a; Moss et al. 2016a). In Scandinavia, herring have been used since the Mesolithic, over eight thousand years ago (Enghoff 2016, 133–37), although like everywhere else, fine-screen sieving is required to recover their tiny bones (Olson and Walther 2007). In Atlanto-Scandian Europe, as populations, trade, and Christianity (with its fish-on-Friday prescriptions) developed, choice riverine fish stocks became depleted or incapable of meeting human demand, and populations turned increasingly to Atlantic herring. An abundant, nearshore nutrient-rich and (by around 1000 CE) curable (in salt) species, herring soon became a staple of northern European diets and trade (Fagan 2006). In England, evidence from excavations of Viking settlements at Coppergate, York, show that by 1100 CE the largest component of the aquatic resources consumed was herring, a pattern of reliance that continued through medieval times (Jorvik 2011).

That Atlantic herring did not become more severely depleted as dependency increased is evidence of their abundance and resilience. Concerns about sustainable supplies of the “silver darlings” did become an issue when the Hanseatic League, having mastered salt preservation and barrel shipping of herring, intensified and extended herring extraction for its widening trade empire in the thirteenth to seventeenth centuries. In some cases depletions were severe enough that conservation measures had to be put in place to protect local stocks for subsistence (Fagan 2006). Intensification was further compounded not only by Christian demands for fish on Friday, but also by the so-called Little Ice Age (~1350–1550), when many local herring populations were depressed due to the impacts of climate change (in this case colder temperatures; Fagan 2006). Today, the health, fluctuations, and allocations of local Atlanto-Scandian herring stocks—newly stressed by anthropogenic global warming (pushing stocks northward toward cooler waters) and ever-increasing global demand for forage fish—remain bones of contention under European Union governance, both in the North Sea and the Baltic Sea. North Atlantic states and territories, such as Greenland, Iceland, Norway, and the Faroe Islands, see new opportunities to capitalize on access to herring stocks, which are moving northward into their waters as a response to increasing ocean temperatures (Jones and Cheung 2014).

Pacific herring, like those of the Atlantic, are migratory, and schools typically move to deeper waters offshore during the winter. Predictably, they return in late winter or early spring to spawn in thousands of intertidal areas along the rocky coastlines. Historically, their return was celebrated, and the spawning of billions of eggs marked the beginning of the productive season for fishing, gathering, and other food collecting in many coastal Indigenous communities. Salmon, halibut, and seals follow the herring to their spawning grounds, boosting the bounty and diversity of species in coastal ecosystems. Indeed, the reappearance of herring in spring brings the coastal seascape alive again, and the presence of adult herring and their spawn, as well as developing larvae and juvenile herring, keep it vital through the height of the summer salmon runs. Thus, herring are prized not only for their food value but also for the ecosystem services they provide. Herring attract and support other coveted prey, such as halibut, salmon, sea mammals, seabirds, and marine invertebrates. As Tlingit elder Harold Martin explains, herring are “important to everything... , the feed for everything.... We didn’t like the idea of commercial fishermen coming in and taking them on a large scale, because they’re very important to our salmon, especially king salmon. And they feed our seals—things that we’re depending on.” Retired fishers and senior citizens in Hokkaido, Japan, also relate the present “desolate and quiet shores” to the collapse of regional herring stocks due to overfishing, as the coastal populations of seabirds, sea mammals, and humans have all declined as a result.

Thus, North Pacific coastal peoples recognized their dependency on herring along with other key species in a rich, diverse, integrated marine ecosystem and, like their counterparts in the Atlantic, have long been concerned about the potential for damage to the resource through overfishing, spawning disturbance, and habitat degradation.

BIOCULTURAL DIVERSITY

On the Pacific coast of North America and Northeast Asia the presence of herring co-occurs with high biological and linguistic diversity. Some of the largest and most diverse populations of Indigenous people were associated with areas rich with herring massing and spawning. On the Northwest Coast of North America, between Southeast Alaska and Oregon, more than fifty distinct language groups have evolved, nearly all of which had a relationship with herring and the bountiful marine ecosystems they support. In terms of language units per area, this is one of the most culturally diverse regions on the continent. If the herring-rich areas of coastal California are included, it is certainly the richest region in terms of ethnolinguistic diversity. Coastal Siberia contains fewer Indigenous languages (ten) but still a comparatively high level of ethnolinguistic diversity. Most languages in both areas are now considered endangered, rendering both coasts of the North Pacific hotspots for language and biocultural diversity conservation (Davidson and Harrison 2007). Of course, the reasons for this decline of linguistic and cultural diversity are multivariate and complex. They may have as much to do with the rise of industrial agriculture, manufacturing, and centralized states as specific factors in the marine environment. Still, the association between the well-being of marine ecosystems and the biological and cultural diversity they support is striking and worthy of further investigation.

There is further evidence from documentary, archaeological, and oral historical sources that societies distributed themselves strategically in relation to the rich biodiversity associated with Pacific herring. Moreover, groups situated near spawning areas developed techniques for managing them by means of cultivating supply and regulating demand. Techniques to regulate the supply of herring included preservation and storage, trade and exchange, habitat conservation, habitat cultivation, return of selected egg deposits, transplantation, and efficiency innovations. On the demand side, key regulatory controls included territoriality, mobility, prescriptions and prohibitions on herring interactions, substrate choice, and sabotage or sanction of greedy harvesters or hoarders (Thornton 2015). While groups dwelling in areas with abundant herring came to focus on understanding the behavior and seasonal movements of these forage fish, neighboring peoples developed trade or participatory exchange relations to gain access to the fisheries, or in some cases successfully transplanted herring to their own areas.

Given their deep historical and wide geographical status as a foundation, bellwether, and keystone species for bioculturally diverse marine ecosystems, their value as immediate, storable, and tradable commodities, and the intimacy with which local peoples were familiar with their reproductive cycles, we should not be surprised to find that considerable ecological knowledge and practical skills have been built up and passed down from generation to generation concerning herring. Yet the fisheries science and management community remains ignorant of much of this.

Today, while many Atlantic and Pacific herring fisheries are considered well managed by government and industry, and even independently certified as “sustainable” by the Marine Stewardship Council (MSC 2017), the question of long-term health and so-called shifting baselines in herring populations remains critical.2 Shifting baselines occur when historical consciousness of the size and productivity of a fishery generations ago is lost to memory, and participants (be they fishers or managers) come to accept the new, diminished state of the population as normal. In the absence of good scientific records and faced with the advent of new technologies (which continue to find fish despite their declining numbers), human perceptions can indeed shift, and management can take the shifted baselines as management targets. When combined with maximum sustainable yield (MSY) harvest policies, which in some cases are mandated by states (e.g., Alaska), the results can leave little margin for error, and overfishing can continue to undermine already vulnerable fish populations. This is especially important among forage-fish fisheries, which continue to be managed according to reductionist, single-species models of productivity or biomass, even despite limiting harvests according to total allowable catch quotas based on theoretical models of maximum sustainable yield.

As earth’s ecosystems are pushed to their boundaries and tipping points (Reid et al. 2010; Steffen et al. 2015) by environmental changes brought on by human expansion, consumption, and waste in the Anthropocene, understanding marine ecosystems, which constitute 70 percent of the planet and support the vast majority of its life, becomes all the more urgent. To date, however, anthropological engagement with marine ecosystems has been limited mainly to understanding traditional ecological knowledge and practices concerning ocean resources in localized contexts (Haggan et al. 2007; Thornton and Scheer 2012). Recently some multisited ethnographies of globally traded resources like bluefin tuna have been carried out (Bestor 2001, 2004), but clearly and urgently much more work needs to be done. Specifically, we need to better understand the historical, cultural, and political ecology of marine ecosystems, their benefits and vulnerabilities, and what roles local peoples dependent on those resources are playing, or can play through appropriate partnerships, to ensure the sustainability of these vital systems.

The landmark Millennium Ecosystem Assessment (MEA 2005) showed how ecosystems sustain human well-being by providing critical provisioning, regulating, supporting, and cultural services. Proponents of biocultural diversity (cf. Maffi 2005; Maffi and Woodley 2010), emphasizing the vital links and correlative losses between biological diversity (number of endemic species) and cultural diversity (number of Indigenous languages), argue that there should be more recognition of the foundational relationships between the well-being of Indigenous peoples and the diverse ecosystems they inhabit. Historical ecologists tend to view these relationships not only as correlative but also as coevolutionary (cf. Balée 1998). In other words, diverse aboriginal societies and the landscapes they inhabit have coproduced each other over long periods of time through the dynamics of interaction, constraint, and adaptation. This often means that local peoples not only recognized and valued ecosystem services but also helped cultivate key species through “services to ecosystems” (see Comberti et al. 2015). Unfortunately, the role of aboriginal peoples in producing and maintaining the world’s varied ecosystems and their biological diversity has hardly been recognized by mainstream development or conservation organizations, which have generally pursued models of intensive exploitation of marketable resources in the case of development, or attempts at “fortress” preservation in the case of conservation.3

The development models typically have led to ecosystem damage or impoverishment through biocultural diversity loss. The fortress conservation models, in contrast, have led to ring-fencing of biodiversity hotspots as “protected” areas and the consequent removal, marginalization, or restriction of human inhabitants from continued engagement with the ecosystems. Although it is increasingly recognized that Indigenous peoples are often dependent upon these systems, including marine protected areas (MPAs), they also may have been integral in helping to create and sustain these landscapes and seascapes. In an age of expanding human populations, neither extreme is sustainable, and now more than ever it is imperative that we view biological, linguistic, and cultural diversity in relation to ecosystem health, and support the vitality and resilience of the Indigenous socialecological systems that have proven their efficacy in sustaining biocultural diversity on earth. This need for a biocultural approach is especially important for marine ecosystems, which are increasingly under threat and generally have lagged behind terrestrial areas in terms of ethno-ecological investigations and conservation priorities.

Finally, there is a need for a political-ecological perspective on the competition and trade-offs between different constituents of the socialecological system, who may hold very different views of and priorities toward marine conservation versus fisheries development. Science can inform management, but it can never completely eliminate the cultural biases and political ecological elements inherent in management decisions. It is these elements that have led European Union negotiators, for example, to routinely override scientific advice and allocate more fish to be caught in member states’ waters than was deemed sustainable by their own scientific advisers.

This book takes a holistic, interdisciplinary historical, ethno-, and political ecological approach to herring and its foundational, keystone, and bellwether role in North Pacific social-ecological systems from the subarctic coastal regions of North America to those on the northeast coast of Siberia and northern Japan. Here, in the company of the Northern Hemisphere’s most important forage fish, dwell some of its most ardent cultivators and defenders, including the Ainu, Haida, Heiltsuk, Nivkh, Nuu-chah-nulth, Tlingit, and other groups, who have insisted on protecting herring from overfishing and habitat destruction precisely due to its foundational role in supporting marine food webs, local livelihoods, and cultural economies.

OVERVIEW OF HERRING FISHERIES IN THE NORTH PACIFIC

While the focus of the book is Pacific herring cultures of Southeast Alaska, we begin with a broader North Pacific historical-ecological overview of herring seascapes to contextualize more broadly just how we got to the present state of affairs, including political-ecological struggles over herring management in the contemporary era. In this brief, multisited ethnography exploring the historical, cultural, and political ecology of herring in three distinct regions—the Northwest Coast of North America (Alaska and British Columbia), Sakhalin Island and the Russian Far East, and northern Japan—we demonstrate how local issues of conservation and loss are connected to larger regional and global issues of conservation, trade, and sustainable development.

HOKKAIDO, JAPAN: HERRING AS “GOD-FISH” AND MONEY

While the earliest archeological record of herring use in the northwest Pacific dates back more than seven thousand years (Aikens et al. 2009, 225), in Japan substantial quantities of clupeids (herring and sardine family) have been found in Jomon sites dating to 5700–3600 cal BP (e.g., Katayama 2011, 72).4 The documentary record of herring fisheries is very deep in Japan.5 The historical importance of herring for ethnic Japanese is epitomized by the multiple ways it is signified in language. Japanese writing represents herring using several different combinations of Chinese characters (kanji), which are descriptive of their cultural status: 鰊, 鯡, 二身, and 二親. All are pronounced nishin in Japanese. The two parts of the character 鯡, which appears frequently in historical documents, signify “fish” (on the left) and “not” (on the right). Specifically this denotes herring’s status as currency and “not a fish” in the tax code, meaning that it could be collected in lieu of putative rice yields in Hokkaido during the Edo Period (1603–1868; Imada 1986, 46). The polysemous and potent expressions evoked by written characters for herring indicate its unique status and significance in the history and culture of Japan.

Similarly, words for herring in the Indigenous Ainu language convey its cultural importance. Herring in Ainu is heroki. Ainu on the west coast of Hokkaido also referred to herring as kamuy-čep, which can be literally translated as “god-fish” (Sarashina 1968). An Ainu elder explained that kamuy-čep actually means čep “gifted from” kamuy (god). If fish are available in abundance, they are a gift of kamuy (god) to ainu (humans). Therefore, any fish can be kamuy-čep—salmon, shishamo smelt, and herring, if abundant. Place names also suggest the significance of herring in the historical ecology of Hokkaido. Many geographic names derive from Ainu toponyms associated with herring. Ainu geographic naming shows metonymic characteristics, meaning that toponyms derive from “the presence of a particular resource (ordinarily plant or animal), usually in abundance” (Thornton 2008, 93). Human fishing activities and herring agency on Ainu marinescapes are similarly (and redundantly, cf. Waterman 1922) recorded in the Ainu geographic nomenclature. Examples of this include Heroki-kar-ush-i (Herring-to-catch-accustomed-to-place), a name pertaining to several places along the coast of Hokkaido and the south Kurile Islands (Sakakihara 1994; Yamada 1984). The term kamuy-čep and Indigenous geographic names indicate the great abundance and significance of herring in Ainu cultural and historical ecology before the Ainus’ intensive and extensive interactions with encroaching Japanese.

Although Indigenous Ainu used dip nets and possibly seine nets to harvest Pacific herring, Japanese fishers in Hokkaido began to use large-scale gill nets and pound nets (or traps) set along the shores. They targeted spawning herring, with peak harvest occurring when schools came inshore to spawn. In the past, pound nets were set on nearly every part of the coastline suitable for herring fishing. Only herring that chose rocky areas, where fishers could not place set-nets, could spawn successfully (though they might have to escape gill nets of offshore fishers). Today most fishers catch herring inshore and nearshore by gill nets, not set-nets, as the schools of herring returning to coastlines for spawning are much smaller, more fragmented, and less frequent than in the “Million-Ton Era” of the late nineteenth century (Howell 1995).

The spawning seasons for herring vary geographically among diverse stocks that utilize the intertidal and subtidal zones of Hokkaido’s coastline to lay their eggs (Takayanagi and Ishida 2002). While fishers in western Hokkaido wait for the arrival of herring in January and February, the herring in eastern Hokkaido return to spawn in late March and April in line with those of Sakhalin and Southeast Alaska. Fishers target regional coastal herring stocks that fisheries scientists believe do not migrate afar. The Japanese herring industry historically reaped returns from the highly migratory Hokkaido-Sakhalin stock. Yet since the collapse of herring fishing in western Hokkaido in the late 1950s, these fish are not well known to fisheries scientists and fishing communities in Japan.

The importance of herring as a commodity is evident in historical trade records dating back to the early seventeenth century (Kikuchi 1994, 79–80). The exploitation of this natural resource relied on forced labor from Indigenous populations and characterizes Japanese historical herring fishing as an extractive economy. The feudal Matsumae clan restructured its trading regime with Indigenous Ainu from retainer-directed management to a contract-based system by 1707. This contracting system promoted the immigration and settlement of Japanese merchants and seasonal laborers in Ainu territory (Ezochi, now Hokkaido), and generated remarkable growth in the herring fishery between 1672 and 1868 (Howell 1995, 25). Growing geopolitical tension with Russia accelerated the increase in Japanese settlement in coastal Hokkaido for the purpose of claiming territory. The contract-fishery operators could reap huge profits by taking advantage of the abundance of herring and exploiting Ainu labor in Ezochi. The influx of immigrants from mainland Japan provided another pool of labor to support the fishery’s expansion in Hokkaido (Walker 2006).

Agricultural intensification in Japan was fed by the intensification of herring fishing. Stimulated by the demand for agricultural fertilizer in Western Japan, mass production of dried herring fertilizer began in Ezochi in the early eighteenth century. With the development of vessel technologies and transportation routes, contractors began large-scale production of fertilizer for long-distance trade. Approximately 75,000 metric tons of herring were harvested annually in the 1830s, doubling to 150,000 tons by the 1850s (Kobayashi 2002). The popularity of herring meal fertilizer was rooted in its low price and production costs, which were achieved through the pelagic fish’s abundance, accessibility, and low labor and production costs in Hokkaido.

The political-ecological context of the herring fishery on Hokkaido changed rapidly with the 1867 Meiji Restoration, which led to the establishment of a modern imperial regime. The Developmental Agency (Kaitakushi) abandoned the contracting system and opened the fishery for capitalist and industrial development in 1876. With this opening of productive fishing grounds and continuing demands for herring meal fertilizer, the number of fishers and fishing nets greatly increased around Hokkaido. The technological development of the pound trap made it possible for Japanese to harvest fish even more efficiently with lower economic costs (Howell 1995, 52). Herring harvests skyrocketed, and soon the Hokkaido herring industry reached its climax in 1897 with an astonishing annual catch of 975,000 tons.

This rapid expansion of the industry came at a cost. The number of returning herring and the herring harvest began to fluctuate greatly and unpredictably after 1897, and stocks gradually declined after 1904 while commercial fishing continued. By 1955, domestic herring fishing had dropped dramatically and collapsed in most parts of western Hokkaido in 1958. Although the herring fishery continued in eastern Hokkaido, it followed the same path, with a collapse of herring returns to inshore areas by 1970. The decline of domestic herring fisheries led Japanese entrepreneurs to invest in the development of herring fisheries elsewhere, including Alaska, to fill demand; these fisheries continue today, netting tens of thousands of metric tons of whole herring for export of the females’ sac roe (kazunoko) to Japan.

Meanwhile the domestic herring population has yet to recover from its midcentury collapse, and knock-on effects and shifting baselines are apparent in the marine ecosystem. The combination of overharvesting and the rise of sea temperatures is probably the main driver of the decline in the herring populations (Kobayashi 2002). The destruction of herring spawning areas by logging and riverine development with the 1960 economic boom also may have adversely affected herring productivity (Mino 1987). Many senior and retired fishers in Akkeshi (eastern Hokkaido) attribute the slow recovery of herring stocks to erosion, landfill, and loss of eelgrass meadows, resulting in the destruction of herring spawning and nursery areas. Retired fishers who were active in the heyday of the Hokkaido herring fishery remark that there used to be more waterfowl, sea lions, whales, and (in some areas) sea otters when the herring fishing season opened. Some species, such as the northern sea lion (Eumetopias jubatus), formerly present around Akkeshi, have disappeared altogether. “There is no herring here. I can tell that because countless numbers of gulls used to be here when herring and other fish were abundant,” said a local elder who has lived along Akkeshi Lake for ninety years (Shingo Hamada, pers. comm., 2012).

In addition, there is evidence of shifting baselines syndrome. Even acknowledging variation in the size and age structure of herring stocks, the average size of adult herring in the last forty years has dropped appreciably from approximately 40 cm in length to 30 cm (Takayanagi and Ishida 2002). Only the oldest residents have firsthand memories of the size and abundance of herring, or the density and width of milting along shorelines, prior to the collapse of the fishery a half century ago. Meanwhile, many local fisheries cooperatives and scientists seem to accept the current reduced state of herring as a normative baseline in designing herring resource management plans. Although they carefully monitor age group formation, the recovery of herring stocks is assessed largely by the total annual catch; if more herring are caught compared to previous years, it is assumed that herring stocks are recovering, regardless of the increase in the number of fishers engaging in the herring fishery. Consumers, on the other hand, may be ignorant of fishery declines due to imported herring from Russian and North American sources substituted in products such as kazunoko (roe), a delicacy that commands a high market price and draws imports of eight thousand to fifteen thousand metric tons annually around the New Year’s holiday. For its high market value, kazunoko—literally “number” (kazu) and “child” (ko), symbolizing a wish and blessing for many children in the new year—is often called kiiroidaiya (yellow diamonds) in contemporary Japan.

SAKHALIN ISLAND, RUSSIA: HERRING AS “HOLY BREAD”


During the tsarist time, before the Communists, we only fished what was necessary. We never took anything extra. ... It’s our holy bread. ... Just as the Russians have their wheat... we have fish.

TATYANA SAD’GUN, 2009 INTERVIEW



Southern Sakhalin Island comprises the northernmost traditional lands of the Ainu, who migrated there from Hokkaido centuries ago, perhaps lured by the island’s comparably mild, maritime climate and productive herring and salmon fisheries.6 Located only forty kilometers north from the island of Hokkaido, Sakhalin Island was the central link in a route running from the Japanese archipelago to the valley of the Amur River and across Manchuria into North China (Harrison 1954, 280). Northern Sakhalin was settled by the Nivkh (Gilyak) and Uil’ta (Orochony, Oroki), with the latter carrying out reindeer herding in addition to fishing, hunting, and gathering activities (Wilson 2002). In the nineteenth century, the reindeer Evenki (Tungus) migrated to the island and settled on its western coast. Together these Indigenous groups comprise about 1 percent of the population in Russia’s Sakhalin region (2,906 people). Even though a high proportion of Indigenous residents on Sakhalin live in urban settings, they still depend of fish, including herring, for their livelihoods. This is especially true given Soviet decollectivization and scarcity of nonlocal foods formerly provisioned by the state.

According to local fishers and scientists, there are three broad but not necessarily distinct populations of Pacific herring that use Sakhalin’s coastal waters during at least part of the year for shelter, feeding, or spawning: ocean, coastal, and lagoon (“lake”) herring. The latter occupy the unique, large lagoon systems on the island (e.g., Lake Tunaicha), while coastal herring, perhaps several populations, move along the outer shorelines of northern Sakhalin Island, and ocean herring migrate between Sakhalin and Hokkaido, Sakhalin and the Okhotsk (Magadan region), and Sakhalin and Gizhiginsk Bay (northeastern Sea of Okhotsk). Herring spawning takes place in the shallow bays of northeastern Sakhalin, the largest being Pil’tun, Chaivo, Nyisky, Nabilsky, and Lunsky. Prespawning accumulations of herring are formed during April and May in waters adjacent to the bays, and herring spawning starts in mid- to late May and usually lasts until mid-July (SakhNIRO 1999).

Although the Nivkh and other groups claimed proprietary rights to key resources within their territories, there was perhaps little reason to enforce exclusive rights with herring and other resources, such as salmon, because of their superabundance. Anyone with personal abilities, local knowledge, and spirit helpers could catch plenty of fish, often alone or in close cooperation with a small group of kin. Instead, sharing was the norm. Thus, anthropologist Lev Shternberg (1999, 175) observed that even in the late nineteenth century


the well-being of a [Nivkh/Gilyak] man depends... on his personal abilities and virtues. His guardians, who send him game from the forest and the fish from the water, are the common spirits of his clan. To accumulate goods without sharing them would be to usurp things which belong to him as well as all his clansmen. The greatest ambition of such a man would thus be to manifest his generosity and benevolence toward all. Such are the economic conditions responsible for the integrity and the equality of the people, which exclude all possibilities of exploitation, creating a wholesome atmosphere where each is conscious of his freedom and self-determination.



The superabundance and social order of generosity and well-being around herring came increasingly under threat with Japanese and Russian colonization of the region. Following the ocean herring schools from the north of Hokkaido, Japanese fishing entrepreneurs by the late eighteenth century had developed commercial herring and salmon fisheries on southern Sakhalin, contracting Ainu as their chief source of labor (Howell 2005, 187). As in Japan, the industry expanded in response to the growing world market for herring oil and fertilizer, especially in western Europe. By the end of the nineteenth century, with the Hokkaido fisheries in decline, Sakhalin herring fisheries became the world’s largest (Howell 2005, 116). Ainu on Hokkaido and Sakhalin were pressed into service as wage laborers for the Sakhalin fisheries, their own fishing grounds having been appropriated by the Meiji regime (see Shmidt 1905). After the Russo-Japanese War in 1905, southern Sakhalin became Japanese territory and its fisheries were rapidly developed by Japanese pound-trap operators and gillnetters (Augerot 2000, 60). Between 1900 and 1930 the average annual catch of herring was 720,000 metric tons and some years reached one million (Wilson 2004, 395). Sakhalin-Hokkaido herring constituted 91 percent of the total annual harvest (Naumenko 2007, 189). The quantity of herring was so high that the Natives described it as arriving in “posts” during the summer (Hawes 1903). Herring and humpback salmon not only constituted the main subsistence foods but also were widely exchanged and sold (Pilsudski 1907).

From the 1930s, however, the annual catch dropped to between 200,000 and 400,000 metric tons (Wilson 2004, 395). The amount of herring harvest significantly declined after 1935. By the 1950s, the spawning grounds completely disappeared from the coast of Hokkaido. Researchers believe that it might have happened due to the decline in sea surface temperatures between 1939 and 1945 (Kobayashi et al. 1999). At the same time the Soviet government imposed collectivization, attempting to settle the Native people with sedentary agriculture, reindeer herding, and collective fishing enterprises.7 Herring, which remained one of the most important marine products on the island, was salted or pickled and hermetically sealed in wooden kegs, most of which were exported to the mainland, and the greater part of the annual catch was manufactured into fertilizer and used on the paddy fields of Japan (Friis 1939, 63). After World War II reestablished Soviet sovereignty over Sakhalin, fishing collectives were developed in all of the major bays of northeast Sakhalin. The Nivkh worked in a few collective farms, for example, Path to Communism, which fished herring in Pil’tun Bay (Sakhalin Environmental Watch 2000). This collective farm was reported to have been extremely successful: “A millionaire—and the backbone of the industry was the herring, which was caught by the thousands of [metric] tons. In the village of Morskoi Pil’tun, a fish processing plant for herring was in active operation, canning a volume of 7000 tons” (Sakhalin Environmental Watch 2000). Seine nets (zakidnye nevoda) of up to three hundred meters were used. The herring were salted in a large processing factory and the products brought to the closest railway station to be transported to the mainland (FAO 2007). One woman who lived and worked in the collective during the 1950s described the marinescape as full of people and “cheerful” during the spring herring spawn; the whole bay “played,” it was seething with so many fish (Granny Lyuba Pulyus, quoted in Sakhalin Environmental Watch 2000). In the late 1950s, however, herring catches started to decrease, and in the 1960s Morskoi Pil’tun was closed and united with two other collectives, retaining the fishing ground in Pil’tun Lagoon and some of the facilities in Morskoi Pil’tun (FAO 2007). In the period between 1956 and 1975, Sakhalin-Hokkaido herring harvests declined from 1,824,000 to 256,000 metric tons, whereas total herring catches increased from 2,729,000 to 6,634,000 metric tons (Naumenko 2007). The latter happened due to the exploitation of new fishing grounds in the Russian Far East.

Consequently, herring fishing changed radically, and the right to fish in this area is today “based on the combination of the legal documents (ownership of the fishing base, rights to perform economic activity on this particular segment of the shore, and allocation of the quotas) and traditions” (FAO 2007, 94). Spawning areas were significantly diminished in the 1970s, partly as a result of the untreated waste from paper and pulp factories, which was disposed of in the towns of Kholmsk, Chekhov, Tomari, and Uglegorsk (Wilson 2004, 395). The post-Soviet era has been characterized by the withdrawal of state support for traditional resource use (reindeer herding and fishing), the collapse of the timber, coal, and other state industries (Wilson 2002, 7), and by high rates of unreported fishing and poaching. As a result, Okhotsk herring have remained the only commercially significant population of Pacific herring in the Russian Far East. The nature of the fishery also has changed. Fishermen now target mainly gravid herring (those with females rich with eggs) to satisfy the demands of Chinese, Japanese, and Korean fishing markets (Naumenko 2007). What is more, commercial herring fisheries now are distributed via concessions largely controlled by nonlocals, thus further marginalizing Indigenous groups from this cultural keystone resource.

During a late summer–early autumn 2009 visit to Nyiski Bay in Nogliki, Val, and Okha, herring could be found salted or dried in quantity for storage at fish camps and in people’s homes. Autumn herring were considered smaller and fatter, and especially good for eating fresh or salting for winter use, while spring herring were generally larger and leaner, and thus better for drying (Thornton 2009). Herring fishers expressed concern that in some areas it was becoming harder to catch herring and that the quality of the fish was not as good, or even contaminated, now that major oil and gas drilling was occurring offshore. They described “scary” fish with deformed heads and fins as well as fish with one eye. These concerns were bolstered by a major herring die-off event that occurred at Pil’tun Bay in June 1999. According to Sakhalin Environmental Watch, an NGO that investigated the incident, 907–11,167 tons of herring perished, covering more than twelve kilometers of beach in swaths of dead fish one to six meters wide and half a meter deep, due to the effects of contamination from oil and petroleum-related chemicals and their by-products (Sakhalin Environmental Watch 2000). The NGO concluded, based on available evidence, that the nearby Molikpaq oil platform, which had recently been drilling and testing a new underwater well, was the likely source of the contamination that killed the Pil’tun herring. In contrast, a third-party report by the Sakhalin Research Institute of Fisheries and Oceanography (SakhNIRO 1999; commissioned by Sakhalin Investment Energy), concluded that the herring die-off in Pil’tun Bay was due to “natural causes.” Indigenous peoples’ representatives and Sakhalin Energy have been unable to agree on the causes of the incident (Sakhalin Energy Investment Company 2006).

This has further accentuated Indigenous concerns about the long-term impacts of contaminants on local fish populations and habitats. Indigenous fishermen have noticed significant reductions in fish stocks (Wilson 2003). Another incident occurred in 2002, when the fishing collective farm Vostok and local residents reported a decline in navaga (a small cod, Eleginus nawaga) near the platform, while in other parts of the island no changes were observed. The two incidents resulted in a 2005 protest known as Green Wave, when Sakhalin Indigenous peoples blocked the roads leading to oil and gas facilities for two days to demand an assessment of how the oil projects were affecting them and to claim compensation for damages. Sakhalin Energy was obliged to sign an agreement with Indigenous leaders and to establish the Sakhalin Indigenous Minorities Development Plan. Such strong protest shows the importance of herring as a foundation, cultural keystone, and bellwether species to the Nivkh and the region.

Although herring have returned to Pil’tun Bay, local herring fishers were significantly affected. The year after the herring die-off, fishermen caught only forty tons of herring, just one-fifth of the quantity of herring usually caught and the annual quota (Wilson 2004). According to local fishermen, the Nivkhi tradition of collecting herring spawn has now become a dangerous practice due to contamination, and in Nyiski Bay, where the herring used to be like a “moving surface in the bay,” spawning has ceased. Thus, there remains a high degree of concern about the long-term impacts of offshore development and its contaminating threat to local fish populations and habitats.

SOUTHEAST ALASKA: HERRING AS “OUR EASTER EGGS” AND “FEED FOR EVERYTHING WE DEPEND ON”

As in the Russian Far East, Alaska Natives prized herring for their massive return in spring to break the winter scarcity of ocean fish and herald the return of the prodigious runs of salmon to their natal streams.8 “Herring are our Easter eggs,” analogized one Tlingit elder, emphasizing how they literally (rather than symbolically, like “bunny eggs”) marked the birth of spring and renewal of life. Herring provided meat, oil, and eggs, which were consumed fresh or put up for storage or trade. As much as two to three months before laying their eggs in late March or early April, herring moved into spawning areas in large schools. Concentrated thus in coastal bays and inlets, they could be raked, jigged, netted, or trapped to be eaten fresh, smoked, or rendered into oil. In autumn, when salmon runs tapered off, herring could still be harvested for meat and oil in areas where they massed, such as Angoon in Southeast Alaska (de Laguna 1960; Emmons and de Laguna 1991).

The origins of herring fishing are legendary. A Haida version has the trickster-demiurge Raven discovering the best technology for acquiring herring eggs as part of his epic and insatiable quest for food (Swanton 1905a, 135). He used a kelp colloquially known as “Raven’s moustache” as his substrate to capture the eggs. From Sea Gull he learned how to capture live herring when they returned to spawn by tricking the gull into demonstrating to him how to capture herring and then stealing his catch (Swanton 1909, 13–14).

According to elder Herman Kitka Sr., Tlingits trace the Indigenous name for herring (yaaw) to seagulls (specifically the glaucous-winged gull, Larus glaucescens), which audibly change their cries to a satiated “yaaw” once the feast of spawning herring arrives. At the Tlingit community of Sitka, herring eggs were said to have been first collected on the hair of a young woman as she lay sleeping upon Herring Rock (Yaaw Teiyí; see Thornton 2008, 175). “She’d go down there when the tide would be coming up,” elder John Nielsen recounts. “She had real long hair. About that time the herring would start coming in. They’d mill around her hair and they’d start spawning in her hair [perhaps taking it for hair kelp]. Then they found... there’s some food value in that. So they start gathering [herring eggs]... on the hair kelp. And then we start setting branches” (Thornton et al. 2010a). Herring Rock was taken as a crest by the Kiks.ádi clan, and names were given to commemorate the woman and the event (Yaaw Sháa, “Herring Woman,” or “Herring Maiden”; sometimes collectively applied as Yaaw Sháawu, “Herring Women”; and Kax̱átjaa Sháa[wu], “Flipping Girl[s]”), which continue to be passed on today. From these origins, Southeast Alaska Natives further evolved cultivation techniques for enhancing herring productivity, including the laying of hemlock branches and kelp as substrate for herring spawn (fig. 1.2; and see chapter 4).


[image: images]

FIGURE 1.2. Harvey Kitka in his Zodiac, 2016, towing western hemlock boughs (in boat on the left) to where they will be submerged as substrate for herring to lay their eggs upon. Courtesy of Bethany Sonsini Goodrich.



Like Nivkh clans on Sakhalin Island (Shternberg 1999), Tlingit and Haida clan groups controlled access to fishing sites in their territories. Given their historical superabundance, however, restrictions on access to herring fisheries were few, except where human activity might disturb spawning (see Thornton et al. 2010a). Thousands of nonlocals regularly came to major herring fisheries such as Sitka to participate in the egg harvest. These events were celebrations in which a range of social and economic exchanges were carried out.

Ironically, just as some of the earliest written reports of the Sakhalin fishery come from Japanese colonizers, early detailed accounts of Southeast Alaska Native herring fisheries come from Russian colonizers of Tlingit territory at Sitka, or New Archangel. The German geographer Fedor Petrovich Lütke ([1835] 1987, 111–12), who was at Sitka in 1827, reported that during the spring herring season, the Natives used to gather near the fortress of New Archangel (Sitka) up to a thousand strong, and an equal number were on the nearby islands. In summer, there were often five to six hundred Natives. At first none was permitted to camp near the fort, but Governor Matthew Mouraviev (1821–27) changed this policy, thinking it more advantageous to have the Natives and their families under the guns of the fort. From then on, according to Lütke, the Tlingit became more peaceful. The Russian naval lieutenant P. A. Tikhmenev ([1861–63] 1978, 368, 422), reporting on conditions circa 1860, mentioned that the herring fishery at New Archangel was very good, and that in February and March, when most herring were taken, the water became milky from the spawn and milt, and it was easy to catch the fish with a rake. Herring were also caught sometimes in the fall (Emmons and de Laguna 1991, 118–19).

Russians were less focused on herring than on the “soft gold” of sea otter pelts, however. Consequently, intensive exploitation of herring did not commence until the American era, specifically in 1882 with the opening of the first reduction plant at Killisnoo, near Angoon. As in the Japanese case, the industry was stimulated by growing demand for oil in various commercial products and especially for agricultural feed and fertilizer. Seine boats up to one hundred feet in length worked the anchoveta, sardine, and herring fisheries year round, netting schools of the small oily fish from Peru and Mexico on up to California, Oregon and Washington, British Columbia, and finally Alaska. With the decline of herring stocks in Japan and southern Sakhalin, herring reduction plants proliferated in the Pacific Northwest after World War I, and from 1920 to 1950 more than one million tons of herring were harvested from Southeast Alaskan waters alone. The peak harvest of 78,749 tons (about one-tenth of Japan’s peak harvest in 1897) came in 1929 and was processed by eighteen reduction plants in the region. The boom did not last, and by the early 1930s, Southeast Alaska herring were identified as overfished on the basis of stock assessments by biologists (Rounsefell 1930, 1931). Yet harvest limitations were not put in place until the early 1940s, after the fishery had more or less collapsed. Seine boats continued to harvest remaining schools of herring for another twenty-five years, until the last reduction plant closed in 1966. Indigenous consultants who observed the reduction fisheries firsthand agree that this fishery’s impacts were significant and long-term, and that many local populations have yet to fully recover from the impacts of reduction-era fishing (Thornton et al. 2010a).

In the meantime, subsistence and bait fisheries have continued, although often in attenuated form as compared to the precollapse period. In the late 1970s a herring sac roe fishery was introduced to supply a growing Japanese market and declining Pacific Eurasian supply of roe for the kazunoko market. The fishery expanded in the 1980s and 1990s and came to be managed according to a guideline harvest level (GHL) of up to 20 percent of the fishery’s biomass (beyond a minimum threshold). This model is based on an age-structured assessment (ASA) model for herring and measures of egg depositions and observed miles of spawn in a given management area. Although managers considered such GHLs “conservative,” many Tlingits criticized them as not conservative enough. Herring returns have not been consistent, and the Alaska Department of Fish and Game has had to close many sac roe fisheries for conservation reasons. Meanwhile Alaska Native tribes and Canadian First Nations (Jones et al. 2017), including the Sitka Tribe of Alaska, have expressed grave concerns about the stock assessment and harvest models, the execution of the sac roe fishery, and the impacts it has had on Indigenous fisheries and the marine ecosystem. They have called for more ecosystem-based management.

Today spawning and rearing habitats throughout the southeast region remain depleted, although some are showing encouraging signs of recovery. Fishers we interviewed who plied the waters of central and southern Southeast Alaska in the first half of the twentieth century recall vividly when herring schools extended “for miles” and their feeding activities near the surface resonated like a mighty rain or wind. But such phenomena have not been experienced since before Alaska statehood in 1959. By the time the state established modern fisheries management in the 1960s, the baseline had already shifted and herring were severely depleted in most areas. Under pressure to maximize sustained yield in the short term for commercial fishing interests, the state has given much lower priority to long-term planning for enhancement and restoration of regional herring stocks and marine ecosystems. In December 2018 the Sitka Tribe of Alaska filed suit against the State of Alaska’s Department of Fish and Game for failing to lawfully manage the herring fishery at Sitka Sound for subsistence needs, receiving an initial ruling in their favor in March 2020 (Haugland 2020), and thus bringing the issue to head.

BRITISH COLUMBIA: HERRING WARS OF THE TWENTY-FIRST CENTURY

We end this North Pacific tour in British Columbia, Canada, where battles over herring fisheries management reached a crescendo in 2014–15, reflecting just what is at stake. Here as in Southeast Alaska, state management and industrialization of the fishery came in the late nineteenth century, with the precolonial period having been defined by local stewardship and regional trade by coastal Indigenous groups. The federal government of Canada authorized the first commercial harvests of herring for bait in 1876. Management was eventually consolidated in the Department of Fisheries and Oceans (DFO), which regulated the herring reduction fisheries until they collapsed in the 1960s in part due to depleted stocks (DFO 2011). With partial recovery of the stocks, a limited-license commercial sac roe fishery was initiated in 1972, followed in 1975 by a spawn-on-kelp (SOK) fishery, based on traditional Indigenous techniques of harvesting herring spawn on Macrocystis kelp (fig. 1.3; Gauvreau et al. 2017). In contrast to the sac roe fishery, which kills the spawning fish to extract the roe product, the SOK fishery allows the herring to escape after spawning, and is thus more sustainable.
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FIGURE 1.3. Masses of herring eggs on Macrocystis kelp, another preferred substrate for spawning herring. Courtesy of Bethany Sonsini Goodrich.



First Nations initially gained only limited access to commercial licenses, despite a strong interest in the SOK fishery. Not until the late 1990s, and only as compelled by a legal decision (R. v. Gladstone, 1996), did DFO grant additional SOK licenses to British Columbia First Nations, who had established their right to fish herring commercially. Since that time, numerous fisheries have been closed, and disputes continue over the amount of herring that should be allocated to the sac roe kill fishery versus the more sustainable SOK fishery.

These issues came to the fore in 2015, when the Indigenous Haida, Heiltsuk, and Nuu-chah-nulth First Nations took action against the government of Canada to protect their local herring populations and Indigenous fisheries. At issue in each case was the status and health of herring stocks in First Nations traditional territories in British Columbia. The central coast Heiltsuk, west coast Nuu-chah-nulth, and Haida Nation on Haida Gwaii all opposed commercial sac roe herring fishing in their areas on the basis of local and traditional knowledge assessments of local stocks as much less abundant than claimed by DFO. The Nuu-chah-nulth attempted (unsuccessfully) to obtain a court order to stop the sac roe herring fishery in their traditional territory, while the Haida, threatening legal action, negotiated an agreement with DFO to keep fisheries closed around Haida Gwaii (Queen Charlotte Islands and surrounding waters).

The Heiltsuk took a harder line, however, when negotiations with DFO broke down over their request to close the herring sac roe seine fishery in March 2015. The First Nation attempted to organize a flotilla to stop the commercial fleet from harvesting herring during a hastily called opening, but arrived too late to prevent the seven-hundred-ton quota from being taken. With the gill-net fleet poised to follow in a second opening for herring sac roe, the Heiltsuk occupied the local DFO office in Bella Bella and protested outside DFO facilities. Threatening a blockade of the fishery and a “war on the water” if DFO officials refused to address their concerns that any commercial sac roe fishing would harm already stressed local stocks, conflict was avoided only with an eleventh-hour decision by the DFO to close the gill-net fishery and hold further talks with First Nations on herring management. These actions were important in bringing issues with Pacific herring management under public scrutiny, and also in demonstrating First Nations’ willingness to exercise not only their legal claims to aboriginal fishing rights (which include both subsistence and commercial spawn-on-kelp fishing) but also their inherent right to conserve local terrestrial and marine resources over which they have aboriginal title through appropriate protective actions and comanagement relationships with the government. From a political-ecological perspective, the Indigenous fight for herring was won only through a concerted set of actions involving multiple First Nations in litigation, negotiation, and in the Heiltsuk case, confrontation.9

Ultimately, the Heiltsuk Nation’s case resulted in a 2016 joint management plan with the DFO for herring occurring within their aboriginal territory, prioritizing the traditional fishery and improvement and extension of the collaborative planning process. Will this combination of strong aboriginal rights, defense of traditional fisheries, and joint management of herring going forward be the catalyst for a paradigm shift of herring management? This remains to be seen, but, as the British Columbia examples suggest, the actions and concerns raised by Indigenous peoples across the North Pacific can lead to better care of Pacific herring fisheries.

HERRING FUTURES: AVOIDING COLLAPSE AND “ WAR ON THE WATERS”

Herring fisheries were used sustainably over millennia by Indigenous populations in Japan, the Russian Far East, and the Northwest Coast of North America. Sustainable use, including specific prescriptions, prohibitions, and cultivation techniques, ensured an abundant supply of herring and a high degree of cultural diversity and marine biodiversity, especially in North America.

In all three cases, nonlocal or colonial interests “captured” the fishery from local Indigenous groups and industrialized production of herring for oil, feed, and fertilizer, rendering it a global commodity. This “tragedy of commodification” (Greenberg 2006) undermined the organic social-ecological relationships between Indigenous peoples and their herring ecosystems in favor of an extractive model of maximum yield for industrial development and world markets. Eventually, as with bluefin tuna, this centrifugal force led to tipping points where the centers of herring productivity could not hold, and stocks collapsed. Thus local historical ecologies merged into a global political ecology of industrial herring extraction and trade fueled by large commercial interests spanning the North Pacific and beyond.

While high-end trade in Japanese herring products draws hundreds of thousands of tons of herring from throughout the North Pacific, these fish are also extracted in large quantities for bait and as feed for farmed fish. At the same time, changes in habitat, microclimate, availability of feed, and predation patterns by marine mammals and other nonhuman predators also have taken their toll. The impact of these factors is hard to assess, however, because most are not monitored consistently or incorporated into herring management models. A broader set of tools is needed to improve marine ecosystem governance.

Although depleted, the herring fishery is managed more sustainably today (compared to forty years ago) according to models that estimate recruitment and biomass in order to conserve the present (shifted) baselines. The models generally lack an appropriate temporal and spatial scale to evaluate long-term changes in the fishery or to identify ecosystem factors affecting herring beyond the age-structured, harvest, and spawn assessments (e.g., other predation). Local knowledge and collaborative learning can mitigate the limitations of these models and improve understanding of herring population, spawning, and movement dynamics in relation to a broader set of ecosystem factors.

Although there are some encouraging signs, more work is needed to unite Indigenous peoples’ knowledge and management practices with state and international scientific and regulatory regimes. In Alaska and British Columbia, while Indigenous groups have been protecting herring stocks through sustainable harvesting, habitat enhancement and protection, and other techniques for centuries, these efforts have remained largely invisible to state fisheries managers. Only through protest, confrontation, and legal action against state management authorities have Indigenous concerns for herring penetrated consequentially into the modern policy realm. Unfortunately, these temporary political flair-ups have not necessarily led to more permanent and meaningful local involvement, much less coproduction of knowledge and adaptive comanagement of fisheries governance in the face of declining or less predictable herring stocks. In Alaska and British Columbia, despite mechanisms for local advice and input, powerful, largely nonlocal commercial fishing interests tend to exercise disproportionate influence on fisheries management. These commercial interests often regard maximum (but perhaps not sustainable) yields of herring as their entitlement and seek to marginalize competing interests and perspectives that challenge or compromise their claims on herring as a commodity. This battle is in many ways reminiscent of the struggles over timber management in the Pacific Northwest a generation earlier, where trees were similarly viewed primarily as marketable commodities (crops) rather than for their ecosystem services and cultural value as living forests. It took lawsuits, protests, and much social and cultural learning to shift that management paradigm toward a more ecosystem- and place-based management approach.

On Sakhalin Island, Indigenous peoples have stressed the need for aboriginal rights protection and place-based management through the recently legalized concept of a Territory of Traditional Natural Resource Use (TTP, based on the Russian name). The TTP is designed to support traditional subsistence patterns in particular areas of importance (Sakhalin Energy Investment Company 2006). Although the federal law on TTPs has been in effect since 2001, not one territory has been officially established (Indigenous Portal 2009).

In Japan, perhaps because of more widespread recognition of the historical collapse of the herring fishery, signs of collaborative management are more promising. In many areas of coastal Hokkaido, local residents (Indigenous and non-Indigenous) are engaging in community-based conservation and restoration efforts to bring back herring and other coastal and marine species to their historical abundance. Local fishing communities in Hokkaido, like Indigenous communities elsewhere, have engaged in conservation practices for a long time. The first attempt to transplant herring by locals was recorded in Akkeshi (eastern Hokkaido) in 1914 after a bad year, and local fishing cooperatives began hatchery operations under the guidance of Hokkaido Fishery Experiment Stations in 1963. The National Fisheries Research Institutes have engaged in biological and marine ecological research on Pacific herring throughout Hokkaido for decades, and the knowledge scientists have accumulated has been utilized for further development of herring propagation and reproduction in hatcheries. As part of developing a “fishery that generates” (sodateru gyogyo), Hokkaido’s prefectural government launched a project to enhance herring stocks in the Japan Sea near western Hokkaido in 1996. The project consists of (1) the development of hatcheries for producing herring fry, (2) the nurturance and release of hatchery herring into the ocean, (3) the improvement of herring spawning grounds by creating sea algal forests, and (4) the development of more effective resource management regimes. This project targets coastal Ishikari stocks rather than the ocean-migratory Hokkaido-Sakhalin stock. Encouragingly, the number of Ishikari herring caught is increasing in western Hokkaido since 1996, though slowly (e.g., Kobayashi 2002).

Many coastal communities in Hokkaido (and other parts of Japan) have recently undertaken reforestation efforts in and near coastal areas. Local fishers initiated reforestation movements, and today women’s divisions in local fishing cooperatives, as well as municipal governments, play significant roles in the continuation of these efforts. The restoration of watersheds through reforestation and forest management produces more humic soils, providing balanced nutritional outputs, especially of fulvic-acid iron, into coastal waters. This contributes to the growth of algal meadows in shallow water, which in turn may aid restoration of herring spawning beds and the enhancement of coastal food webs (Matsunaga et al. 1999).

One example of a program that uses this scientific knowledge is the Herring’s Forest Restoration Project (Nishin no Mori Saisei Purojekuto),a community-based collaborative forestation effort in southern Rumoi, Hokkaido (Hokkaido Regional Forest Office 2008). Significantly, the reforestation movements started with the utilization of local environmental knowledge, attesting to the ecological relationships between landscape and seascape. Reforestation by Japanese fishing communities, like the enhancement efforts of Southeast Alaska Natives, are also significant for anthropological theory of common-pool resource conservation. Unfortunately, Ainu traditional environmental knowledge is still largely absent in the discourse of herring restoration in Japan. That local fishers continue engaging in reforestation and technological efforts to restore herring stocks, despite economic uncertainty and no guarantee of future herring, suggests the cultural importance of herring as a driver of community-based conservation practices and coastal ecosystem values.

The Japanese herring fishery also has been slow in developing ecosystem-based management and implementing the assessment of herring biomass into local herring resource management plans. With so-called visual population analysis, which calculates the effects of herring stocking on the age structure of herring populations, fisheries scientists of Hokkaido are estimating how much herring biomass is present in the sea (Yamaguchi et al. 2010). Local fishers regulate fishing gear and fishing periods themselves, and fishing cooperatives still contribute to the continuous operations of herring hatcheries even after the government-led stock enhancement project came to an end in 2007. Nevertheless, while fisheries scientists embrace technological development and reforestation efforts by local communities, management in Japan continues to rely heavily on the single-species approach. Rights-based fisheries management works well to limit participation. These rights entitle inshore fishers to continue fishing despite low abundance and returns, however, raising sustainability concerns. In some areas of Japan, increased demand for fresh domestic herring is a driving force for the continuous exploitation of small herring for sushi-go-round (kaiten-zushi) restaurants, effectively further fishing down stocks (Hamada 2012). In general, fishery regulations and habitat restoration for herring remain underdeveloped in management interventions, which continue to favor technological solutions for stock enhancement. Consequently, herring restoration plans are not fully achieving their objectives. Japan’s herring fishing communities need to comprehensively shift toward ecosystem-based conservation by pursuing further restoration of herring spawning areas, especially through cultivation and restoration of algal meadows and de-development of coastlines contaminated by industrialization.

Further improvement and efficiency of herring restoration projects throughout the North Pacific likely will require more ambitious plans of this nature. The establishment of marine protected areas (MPAs; or TTPs in the Russian Far East) or noncommercial take zones as in Sitka (cf. Thornton and Kitka 2015) to conserve foundation fish stocks like herring could be an important tool for enhancing not only their productivity but also the social-ecological systems that depend on them. From this perspective, the aim would not be to ban herring fishing but to enhance it through ecosystem-based conservation that protects and restores herring populations and habitat, and seeks to reduce vulnerabilities during their life cycles that currently limit the species’ recovery in many areas.

Implementing a multiscale North Pacific herring management plan will not be easy because of the mobility and vulnerabilities of the fish, as well as competing, entrenched commercial interests, fragmented governance, and inadequate management resources. A Japanese fishery administrator told anthropologist Shingo Hamada (2012) that a collaborative effort for restoring the Hokkaido-Sakhalin stock has not yet materialized because Japanese criticize Russia’s lack of effort in restoring spawning grounds on Sakhalin while Russia counters that the Hokkaido-Sakhalin stock cannot recover while Japanese trawlers continue operating between the two regions. Without effective polycentric governance (Ostrom 1990), tragedies of the commons, as well as tragedies of commodification, may yet ensue.

More multisited collaborative investigations with Indigenous peoples, anthropologists, and fisheries scientists can show these linkages (or lack thereof) in the increasingly interconnected North Pacific ecumene. Such studies can offer various tools to support community efforts to restore local herring stocks and contribute to a more effective program of local and bioregional conservation by combining traditional and scientific knowledge to establish an adaptive management regime (Berkes et al. 2000). For example, conducting participatory and community-based mapping of marine and coastal ecosystems can generate important data on historical and current spawning and massing areas, nearshore kelp and algal forest habitats, and interactions with prey and predators. Moreover, with the help of archaeological and ethnological investigations, scholars can examine temporal and spatial relationships between humans and herring. Such a collaborative program of marine research, management, and planning, a recent report by Canadian Haida fisheries managers emphasizes, can be “expected to result in improved protection of Haida Gwaii waters for future generations, greater Haida participation in management decisions, and increasing emphasis on sustainability of both local fisheries and communities” (Jones et al. 2010, 1). Urgently, we need to see that this happens not only on Haida Gwaii but across the whole North Pacific biocultural region, where marine cultures and ecosystems are interconnected and have evolved to depend on an abundance of herring, and their collective futures remain closely linked to the fate of this foundation fish. To get there, we begin by unpacking one the oldest and best-developed herring cultures in the world: that of the Indigenous Tlingit and Haida of Southeast Alaska.


CHAPTER 2

THE LIFE CYCLE AND ECOLOGY
OF PACIFIC HERRING

HERRING ARE A CRITICAL FOUNDATION OF THE MARINE FOOD web across the North Pacific and North Atlantic Oceans. This chapter details the life cycle of Pacific herring through a combination of scientific and local and traditional knowledge (LTK) perspectives and shows how traditional knowledge can inform science through its intimate, long-term collective observations of cultural keystone species such as herring. In some cases this “informing” corroborates other evidence, sometimes it elaborates scientific understanding, sometimes it contradicts what science assumes, and at yet other times it offers new hypotheses about herring.

One key frame that differentiates Alaska Native knowledge of the life cycle from that of Western science is ontological in nature: animism. Animism is the notion that animals, plants, places, and other features of our surroundings may possess a distinct spirit or essence. This spirit—or essence, or soul—may transcend embodiment and travel on its own, linger after corporeal death, and even be reincorporated, often through reincarnation, into new bodily forms. Animism is often associated with huntergatherers, but to the extent that all of humanity has been hunter-gatherers for nearly all of our existence as a species, its legacies are with all of us. Thus when a climate scientist such as Wallace Broecker suggests that “the climate system is an angry beast and we are poking it with sticks” (Savory 2008) to help the layperson understand climate change, he is engaging in a bit of animistic thinking. The metaphor is apt because it not only shows the interactions between humans and the climate system as one between animate subjects but also suggests who is insulting whom by poking! There is a moral ecology that governs animistic interactions, which can be effectively addressed only by respectful engagement. In such an ontological frame, environmental crises can be seen as crises of communication or failure to respectfully relate to the community of beings that compose our environment (cf. Bateson 1972; Hornborg 2006).

Tlingit and Haida knowledge of herring and its life cycle is informed by animism. Herring are volitional subjects, sentient beings, and moral actors; like salmon and other prey, they expect to be treated respectfully as a condition of returning each year to offer themselves to people as food. Sustainable fishing, then, is a matter of sustaining good relations with nonhuman persons in the form of fish (Langdon 2007). If insulted or disrespected, they may choose to seek justice or not to return.

The latter is the case in the well-known story “The Salmon Boy” or “Moldy End” (Swanton 1909, 301–10; Thornton 2008, 73–80), which concerns a Sitka Tlingit boy who insults the salmon by disparaging a piece of last season’s dried salmon because it is “moldy.” Called down to the beach by the sound of a seagull in his snare, he disappears, captured by the salmon people. The salmon people, who are divided into “tribes” (species) and organize themselves much like the Tlingit, take the boy to their underwater habitat, where he is given a name, Moldy End (Shanyakk’utlaax̱), to reflect his insult to them. Through his time with them, the boy learns the ways of the salmon, how they navigate and see their world, and how they like to be treated when they return to their natal streams to spawn. Eventually, after several years at sea, the time comes for the salmon people to return to their streams for summer spawning. This journey is well described in the story, as the salmon must negotiate fierce tides, predators, and competing schools of fish. Significantly, in the Sitka version of the story, one of the competing schools of fish is herring, who meet the salmon people at Jumping Fish Around [Island] (Táan Daa),1 a key Sitka Sound spawning site and migration route for herring. Here the salmon and herring people trade rivalrous barbs, as the herring are making their way out of Sitka Sound, having spawned in spring. “When did your cheek-flesh ever fill a man?” the salmon people taunt, to which the herring tribe responds, “We fed them before you [i.e., we spawn first]. Our eggs are our cheek-flesh. When will the space around your backbone not be dirty?” And so it goes until the salmon tribe divides to return to their spawning rivers. As Moldy End returns to his parents’ stream, he is speared by his father and given to his mother for butchering. As she cuts the fish, his mother notices it is ringed by her son’s copper necklace. So the parents carefully wrap the Salmon Boy in a blanket and take him to where a ceremony can be performed to return him to human form—as a man. He becomes a powerful shaman and instructs the people on the importance of understanding and respecting salmon through their seasonal interactions.

Through this classic animistic plot, Tlingit gain significant perspective on the life cycle of salmon and of herring (coincidentally, a favorite prey of some salmon species, except when salmon are preparing to spawn) beyond what they can see from their above-water, human-embodied world. The capture of Salmon Boy not only shows the consequences of disrespectful communication precipitating a crisis but provides a means of overcoming this crisis through a temporary transformation of Salmon Boy. By becoming one of the fish tribe, the boy not only gains a fuller understanding of the life cycles of salmon, herring, and other nonhuman subjects of the story, as well as their collective social-ecological system, but also is able to form a covenant of reciprocity and respect with them, which further creates conditions for mutual sustainment. It is thus significant that once this covenant is formed and the boy is transformed back to human form, he also receives a new name, Alive in the Eddy (Aak’wtatseen), a moniker that conveys the renewal of life (as opposed to its “moldy end,” Shanyakk’utlaax̱), the very essence of sustainment. As we shall see, a similar covenant of sustainment exists with herring as part of the spawning life cycle, as exemplified in the story of Herring Rock.

Consideration of both the LTK and scientific perspectives on the herring life cycle shows not only that Tlingits and Haidas of Southeast Alaska have a formidable understanding of herring biology and ecology through their unique epistemology, but also that the two species have cultivated each other through deliberate prohibitions and interventions.

OF STOCKS AND METAPOPULATIONS

The meaning of the word stock is shifting as we learn more about genetic differentiation in fish populations. With intermingling migratory fish such as herring, pure genetic stocks are hard to distinguish and do not correlate simply with spawning populations in discrete geographic locales (Carls et al. 2008). The Gulf of Alaska supports the largest aggregation of resident and migratory Pacific herring on the North American coast, including spawning populations in the Alexander Archipelago and Prince William Sound. Such a group of populations, which are separated in space but interact, with some individuals moving between them, is termed a metapopulation. Because their various spawning groups may intermix and cross-recruit at different phases of the life cycle, impacts to one part of a metapopulation may reverberate to other parts, and also have cascading impacts on other trophic levels in the marine ecosystem.

In the wake of the disastrous Exxon Valdez oil spill of 1989, Prince William Sound herring were decimated, and effects were felt throughout the Gulf of Alaska (Thorne and Thomas 2008). Herring, salmon, crab, shrimp, sablefish, and rockfish fisheries all were closed, and herring and salmon species have not fully recovered. In addition to commercial fishing impacts, some 2,500 Alaska Natives and 13,000 other rural subsistence fishers also suffered losses of local food supplies, and even today many remain off the fishing grounds for fear of consuming contaminated or unhealthy fish.

In terms of both ecosystem services support values to the marine system and economic value to the fisheries, Prince William Sound herring ranked among the highest in the world. As the Lenfest Foundation report reveals, of all forage fisheries sampled globally, herring and other forage fish provided “the greatest supportive contribution to fisheries in Prince William Sound at a value of US$5,942/km2/yr, followed by the Chesapeake Bay at a value of US$2,966/km2/yr. The high supportive value in these ecosystems is due to the large contribution of forage fish to the diets of salmon (Oncorhynchus spp., Prince William Sound) and striped bass (Morone saxatilis, Chesapeake Bay), both of which are relatively high-value species” (Pikitch et al. 2012, 61). Similarly, Exxon Valdez oil spill biologists Evelyn Brown and Mark Carls (1998, 1) observed, “Few species are of greater combined ecological and economic importance in Prince William Sound (and in many other coastal ecosystems) than is the Pacific herring, Clupea pallasii. Herring of all life stages are central to a marine food web that includes humpback whales, harbor seals, a large variety of marine and shore birds, bald eagles, jellyfish and other invertebrates, and an array of other fishes, such as pollock.”

A 2015 study on the effects of the 1989 Exxon Valdez oil spill found that embryonic herring and salmon exposed to even low levels of crude oil developed heart defects that compromised their survival later in life (Incardona et al. 2015). This reveals that the spill disaster had multiplying deleterious impacts on fish that spawned in fouled Prince William Sound waters. Since their eggs are smaller than those of salmon, herring suffered more severe effects from the aromatic hydrocarbons in the oil contaminants that they struggled to metabolize.

Significantly, Pacific herring are more vulnerable to such impacts than are Atlanto-Scandian herring (Clupea harengus), due to their life cycle. Pacific herring spawn demersal adherent eggs on shallow subtidal or intertidal vegetation and substrates in the nearshore areas of sheltered bays, while Atlantic herring typically spawn farther offshore and let their eggs sink to the bottom. Pacific herring spawning also tends to be concentrated in the late winter and spring months (the Exxon Valdez spill happened on March 24), along a northward latitudinal cline (Lassuy 1989) sometimes referred to as the “silver wave” (Lewis et al. 2007), whereas various Atlantic herring stocks are spawning nearly every month of the year. Although Pacific and Atlantic herring have different diets, they both rely on endemic species of plankton and copepods, the abundance of which limits their populations. Plankton and copepod populations in Prince William Sound were also devastated by the spill. Just how and how much this damage may have affected Southeast Alaska spawning populations and the health of the overall regional herring metapopulation is not clear, despite many longterm studies. This is partly due to the complexity of these marine systems and the many other drivers at work, such as environmental variability and climate change, increases in predator populations (e.g., humpback whales), and increased salmon hatchery production in areas of herring spawning since 1980 (Ward et al. 2017).

Healthy herring schools can number in the millions of fish, thus contributing massively to the conversion of the lower trophic biomass. In turn, Pacific herring females carry from seven thousand to thirty thousand eggs, depending on their size, approximately 90 percent of which are deposited between five meters below and two meters above mean low water (Brown and Carls 1998, 2), providing rich fodder for marine, terrestrial, and avian predators. Yet despite their importance, the Alaska Department of Fish and Game acknowledges, “Little is known about the larval and juvenile biology of herring in Alaskan waters. Overwintering areas, feeding areas, migration routes, and stock definition have yet to be established” (ADFG 1985, 340). We sought information about these aspects of Gulf of Alaska herring in our survey of the scientific literature and local and traditional knowledge.

THE HERRING LIFE CYCLE

Local and traditional knowledge has the potential to contribute to our understanding of critical phases of the herring life cycle. Thus, our interviews with local experts included questions on various stages of the herring life cycle. Predictably, given fishers’ interests in herring spawn and the observability and scale of spawning events, the majority of observations were centered on this phase of the life cycle. Comparatively few observations were made of the earliest (larvae) phase. Similarly, we recorded limited LTK of the habits of juvenile herring after they move offshore, although with the advent of winter bait fisheries and fish-finding equipment, the capacity to track this phase of the herring’s life cycle has increased.

LARVAL STAGE (0–2 MONTHS)

Herring eggs, which Tlingit term haaw, hatch into larvae within two to three weeks of fertilization (Lasker 1985). Eggs must be gathered within a few days after spawning, before significant incubation has occurred. Because herring typically spawn in “waves,” sometimes over a period of several weeks, not all eggs hatch at the same time. Larvae are distributed according to local currents, winds, and vertical migration, generally at lower depths during the day and up toward the ocean’s surface at night. Larvae have little capacity for propulsion in their early stages, so survival depends on their ability to ride stable currents toward relatively protected areas, such as bays and kelp patches, where they can feed and grow (Lassuy 1989). They are aided in their odyssey by a yolk sac, which provides critical nutrients and ballast, especially during the first critical week in this vulnerable stage of life (McGurk 1990; Brown and Carls 1998).

Tlingits refer to a special wind, the Washing of the Spawn Wind, which typically arrives shortly after spawning and blows the fertilized eggs off the beaches, allowing the herring to survive. The late Al Martin of Juneau, a T’aḵdeintaan Tlingit originally from Hoonah, commented, “It’s called the Washing of the Spawn Wind, L’uk’ Eeti.oosk. I never heard the biologists talking about how the herring [eggs] had to be washed clean from the beach so the herring can survive—all of the herring—but the Tlingit knew for centuries!” Harvey Kitka (Sitka) noted that this wind used to be more predictable in relation to the spring spawning period than it is today, a fact that may be attributable to climate change. “It used to be... once the herring were through spawning—within three days after spawn—we’d get a big storm. As the waves go, just like big circles in the water, they shake the eggs loose, and it also helps how many will hatch out.... That was nature’s way of getting more [reproduction]. Now we don’t get storms like that anymore. It used to be about three days after that spawn.” Those eggs stranded on the beach or laid too deep offshore did not survive to the larval stage. Kitka adds, “And according to the old Indians—my dad and some of my uncles that talk about it—six feet above the low water line and almost three feet below, those are the only ones [herring hatchlings] that swam away. Anything deeper than that or anything shallower than that died.”
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FIGURE 2.1. Herring eggs on western hemlock boughs, showing thick layers of eggs as preferred for human consumption, freezing, and sharing. Courtesy of Bethany Sonsini Goodrich.



Aware of this, some Tlingits try to harvest only nonviable eggs in the zone lying more than three feet below the mean low water line, as a means of conserving the viable eggs in the “survival zone.” Setting above six feet from mean tide is not practical, given the presence of birds and other predators. Kitka explains, “That’s why when we set our branches, it’s three feet below the minus tide, because it didn’t bother the stock at that point.” Another strategy was to select particularly thick eggs for human consumption, as the innermost layers of these were considered nonviable for hatching due to the milt not penetrating more than several of the outer layers of eggs (fig. 2.1).

In addition to this selective harvest, it was also a custom among some Tlingits to transplant eggs laid in the nonviable zones to places where they were more likely to survive, or to areas people wished to see revitalized or repopulated through “seeding.” Harvey Kitka notes, “I believe there’s a few other people who have started to do that.... Some people are trying to take some back in Deep Inlet and other places,” effectively to restock those areas. Transplanting was also carried out on eggs considered too thinly laid for eating. Kitka added, “I take some of the branches... some of the thinner ones, and put it [in areas that need repopulating]. They claim that the herring will survive out of water for almost three days. As long as you get them back in the water... within three days, they’ll swim away.” His father, the late Herman Kitka Sr. (1914–2009), remarked, “It seems like the ones that the minus tide uncovers are the ones that survive is what the old people said. The ones that [the] ordinary tide uncovers never survive, and the ones in deep water never survive. I don’t know what that light [exposure to sunlight] had to do with that.... Just a certain belt [in terms of depth of the fertilized eggs] survive every place where they spawn.” Herman Kitka suggests that failure to receive enough light may prevent eggs from hatching. On the other hand, limited exposure of eggs out of saltwater does not appear to be an inhibitor to viability. He reported on a friend of his who transplanted “a whole pile of them [eggs on branches] from here [Sitka Sound]. Had it on the dock for one whole day [for distribution to people].... They didn’t take them all, so he tied lines to move them [back into saltwater], and they all swam away [i.e., hatched]. So it didn’t hurt to be in the light.”

A related factor limiting the viability of herring eggs, according to local knowledge bearers, is the thickness of their layering, which also may correlate with access to light, critical nutrients, or milt penetration. The late Ralph Guthrie, an elder from Petersburg and Sitka, pointed out:


We always get these stories [about how thick the spawn is at lower depths] because they [Fish and Game divers] dive on these eggs. If the herring spawn and get that thick [about three inches], only this much [about 1.5 inches]... hatches. The rest of it dies.... I think what happens [is that] when the eggs start dying and getting rotten, it kills the rest of them. And one of the reasons I know this is because a lot of times after the season, I take and haul the trees out that wasn’t harvested, and the trees would be covered with eggs, but they would be black. So, if you get a big spawn where you have deep eggs, it doesn’t mean you’ll get a good return out of it. And what does help is if they get a storm and it breaks up those eggs. It gives them a chance to get the oxygen they need.



This is yet another important function of the Washing of the Spawn Wind that Tlingit elders reference. As noted above, many Native harvesters prefer thick spawn to thin spawn and select for it. Branches with thin spawn, according to some Tlingits, are left in place, transplanted, or otherwise positioned more favorably in relation to the minus tide, so that the eggs can hatch successfully. The late Matilda Kushnick, a Tlingit elder from Saxman raised in Klawock, noted that “Hydaburg never had any herring [spawns].... Our tradition is [that] some old person had to tow a [hemlock] tree [with spawn on it] all the way to Hydaburg. And then it spawned in Hydaburg. That’s how they started getting herrings.... I was a kid when they towed it down to Hydaburg.” Herman Kitka recounted a similar version of this transplantation story with additional details involving rocks with spawn on kelp being transferred to Hydaburg from the Craig-Klawock area (see chapter 4).

Matilda’s Kushnick’s brother, Franklin James Sr., also successfully transplanted eggs. He stressed that when his relatives tow herring eggs, they wait until the milt cures the egg, until “the eyes were almost forming on the egg.”


And you don’t want to tow thick eggs because it’s a waste of time, because the milt only penetrates about four layers at the most... and then it goes through it, and so the rest is no good. They’re not going to hatch. That’s what they did there [in Hydaburg]. They towed it down on the canoes [from Craig].... The reason I know it works, my brother Benny took some out going through Launch Pass [near Noyes Island and St. Joseph’s Island], right where we anchor up in the little bight. My boat can barely fit past... and I seen the herring coming in. I wasn’t there when they spawned, but I can see the herring there now. Seen the small ones. I dip some there: small herring that moved in there... [near] St. Joseph [Island].... That’s what we would call Launch Pass, and we transplanted some there.... That was before our grandfathers’ time I think.



Some interviewees believed that it was best to tow herring eggs in the water when transplanting, or they would not hatch (Marvin Charles Sr.); however, this may apply only to the more mature herring eggs Franklin James describes. Others have had success in removing eggs from the water for transplantation and merely keeping them moist, clean (of oil or debris), and perhaps partially covered from exposure (Clarence Jackson).

Perhaps more critical to herring hatching than light or constant immersion is temperature, which affects not only survivability but the length of the incubation period. The temperature gradient from south to north determines the average length of the incubation period in the North Pacific. According to Evelyn Brown and Mark Carls (1998, 2), “In PWS [Prince William Sound], eggs incubate for about 24 days compared to only 14 days in British Columbia. Egg loss due to wave action and predation can be up to 90 percent. Of those that actually hatch, it is not uncommon to observe 50% or more with morphological abnormalities.” Tom Copeland of Ketchikan pointed out for Southeast Alaska, “Their whole life cycle is dependent on water temperature. The warmer the water—it’ll be anywhere from eleven to twenty-two days to spawn to larvae stage. So the warmer it gets, the better it gets.... On the beach, you’ve got as high as 60 percent bird mortality [i.e., from birds feeding on spawn].”

A variety of seabirds prey on the spawn and spawned-out herring. Most voracious in the prehatch phase are gulls, especially the glaucous-winged gull. In Tlingit legend it was this gull that alerted people to the presence of spawning herring and named them. Herman Kitka Sr. explained, “My dad says it was the seagulls that named that herring. Yaaw is the noise they make when the herring’s around.... That’s what the Tlingit call it: yaaw.” As they spawn, the gulls eagerly feed on the eggs, especially those exposed by receding tides, or washed or blown to shore. Thousands of gulls collect near herring spawning areas and work the beaches, calling yaaw. The gulls tend to distribute themselves throughout the spawning region, and thus do not exhaust any one area. Ravens may also work the beaches in pursuit of spawn (Kake Focus Group). Eagles, on the other hand, generally eschew the spawn in favor of the adult herring, especially those weakened or vulnerable from spawning, which may hang close to the surface and be targeted by the raptors (fig. 2.2). Other seabirds, such as surf scoters, tend to raft offshore and feed on posthatch herring drifting about.

Another important factor affecting the viability of eggs is water quality. Polluted water can prevent herring from spawning or lead to deformed larvae. As mentioned above, contamination of spawning and rearing habitat was a major issue in the collapse of Prince William Sound herring stocks; researchers found it led to increases in larval deformity and nonviable larvae (Brown and Carls 1998). Pollution also has plagued Southeast Alaska. Floyd Peterson of Hoonah remembered that in Port Frederick, “a year or two after they built the harbor, the herring came in here and spawned on that creosote piling, and of course all the roe turned black—you know, that fresh creosote. It all fell off. Hardly any of it hatched.... Since then, no herring spawning.... The herring are in there, but they don’t spawn there.”

Similarly, Charles Skultka of Sitka remarked on the impacts of contamination of spawning and rearing habitat at Silver Bay by the Alaska Pulp Corporation mill that operated there from 1959 to 1993:
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FIGURE 2.2. Eagle grasping a herring in its talons amid a mob of gulls. Courtesy of Bethany Sonsini Goodrich.




For sure, I can say the mill was detrimental. I’ve lived here through the mill’s being built, and I watched it go away. But during the time it was here, even though people didn’t admit it, we had fish kills in the eastern sound that virtually had fish all over the beach like from Silver Bay all the way to Baranof Point. They had a chemical outlet there. They called it “red liquor.” They’d treat the red liquor and they’d dump it into the bay right at the end of where Silver Bay Seafoods is now.... And that treated stuff would lay there for years and then it would start bubbling and we’d have a fish kill. I don’t know that they’ve ever cleaned it up, but we haven’t had a fish kill in a lot of years. They shut the mill down. There was never a spawn up in Silver Bay the whole time the mill was there.... The mill not being there allowed them back in. The herring would get to the mouth of Silver Bay and they’d do a turn and go right across to the opposite shore. They wouldn’t even go in there. That was directly due to the pulp mill being in the mouth of the bay.



Nels Lawson, also of Sitka, commented, “One of our favorite places [for herring spawn] was Silver Bay, but not so much now. Not since they had the pulp mill. Too much toxic material in the water. No kelp. No shellfish or anything. Very little [herring].” Ironically, Silver Bay derives its name from the silvery color its waters took on when large concentrations of herring spawned and reared there (Mike Miller). The value of the bay for herring spawning and rearing was unappreciated in comparison to its role in housing one of Southeast Alaska’s two pulp mills. The other one, at Ward Cove in Ketchikan, was also shut down, having had similar impacts on herring populations that used the cove’s protected waters for spawning.

Contamination may also come from other sources, such as oil spills (not only the Exxon Valdez’s massive release but everyday motor oil spills and leakage from boats and other sources), fuel, sewage outflows, plastics, or degrading metals, such as lead cable laid down during World War II–era military operations (Ebbesmeyer and Scigliano 2009). Fisheries biologist A. S. Hourston (1980) identified pollution, noise, and damage to substrate as significant causes of poor herring recruitment. These multiple pollution sources, stemming from development of the harbor and surrounding coastline, were repeatedly cited by longtime Juneau residents as reasons for the failure of Auke Bay herring to recover from overfishing (for sac roe) in the 1980s.

POSTHATCH LARVAE (< 2 MONTHS)

The most successful hatchlings are those that can drift into sheltered bays or kelp patches. During the day, herring larvae often move down toward the bottom of these refuge areas. George Dalton Jr. of Hoonah reports, “They hang out kind of at the bottom where the kelp is.... You see them at the bottom.” Key food sources in these patches include invertebrate eggs, copepods, and diatoms, and larvae survival is dependent on an adequate supply of these foods and the impact of predators (Lassuy 1989).

Predation remains the biggest threat to herring once eggs have hatched. Harold Martin, originally from Kake but now living in Juneau, observed:


It’s mind-boggling to think how herring survive. From the time they spawn, the crows, the ravens, the seagulls, the eagles, sculpins, the trout— you name it, they’re all feeding on it. And when they hatch, then the ducks and everything else are. It’s surprising how any can come back at all. They’re just so important to the total food chain, to every animal you know, in the sea. They feed everything. They feed everything. They’re important to everything. We always—we’ve always felt—we didn’t like the idea of commercial fishermen coming in and taking them on a large scale because they’re very important to our salmon, and especially king salmon. And they feed our seals. Things that we’re depending on.



This perspective was echoed by many others, who stressed the importance of herring in the marine food chain, as “being the feed for everything.” Even invertebrates, such as jellyfish, are known to feed on herring (Brown and Carls 1998).

Once herring eggs hatch and the larvae start to drift, they are at the mercy of wind and current with minimal propulsion. According to Herman Kitka, they are especially visible on the surface of the water at this stage in their life cycle.


You can see them like little flies making motion in the water. There’s little eggs [sacs attached].... I had a cheesecloth laid into a scoop.... I picked some up when—talking to Jim Parker [Sitka Fish and Game biologist]—I told him that the salmon, it comes out of [it] the same.... That’s what they feed on: the eggs, herring eggs [sacs] that are still attached to the little herring [larvae]. And yet they swim on the surface.... He took some salmon and examined them [gutted them] with the herring that was inside of them: those little salmons. They’re only that big (finger size), the salmon when they come out of the river.



Similarly, Gordon Greenwald of Hoonah noted in spring, “Sometimes you’ll catch salmon, and their stomach will be just full of [little herring].” Charlie Skultka explained:


They drift. I see them, like they’re right up against the beach, a lot of them. And oh geez, there’s umpteen different predators.... I’ve watched this cycle. The herring come in, they spawn. Got these little babies swimming around. I see them every year, but the seagulls feed on them, the ducks feed on them, the Dolly Varden [trout] feed on them. After they get a little bigger, bigger fish feed on them. They run this whole gauntlet, and I’ve been out here picking my eggs in March and April. And that’s when the humpy [pink salmon] fry start. I’ve watched little schools of humpies, like there might be two hundred in a bunch. They come across spawning herring, and the spawning herring will eat the humpy fry. So it’s a vicious circle. Yeah, but we have such a good spawn here.



Both young salmon and adult salmon feed on herring. Harvey Kitka of Sitka observed:


We see... the little chums [dog salmon, Oncorhynchus keta] when they come out, they come out just about the time the herring are laying their eggs, and we watch them. They’ll be eating the eggs as well as the herring that are between the larval stage and [the juvenile stage]—they haven’t got the ability to swim yet. They just move with the wind. And you can see them. They’ll feed on those. But the [salmon] are not the only ones feeding on them.... You got all the codfish, and black bass and ducks, seagulls.



Dog salmon predation on herring was also commented upon by members of the Ketchikan Focus Group, including Dennis Diamond, who pointed to the impact of hatcheries: “One thing that really tops the vine with me is when the Neets Bay Hatchery, for instance, they put all their eggs up there. There’s all these dogs [dog salmon]. They say dogs don’t eat herring— well, they’re full of shit. They do. And they eat lots of them. Nobody ever planned on all that mass of fish [returning hatchery fish] coming back through. And I think that’s got a lot to do with it because when those fish come back, they come back in serious numbers, and we never had those before.”

Numerous interviewees remarked on predation of larval herring by salmon, including hatchery salmon. Jeff Trimmer of Craig observed, “When they hatch I have seen them move around. They stay right around kelp and stuff [like in Kelp Bay or out at San Fernando]... for a little while, and you always see them jumping around. You can always tell when the salmon are around because they’ll boil up.... The fish boil out of the water, [when] there’s king salmon or cohos or whatnot. Mainly, that time of the year [spring] is king salmon.”

Burt Cosgrove of Klawock commented, “All these things were done by Fish and Game, you know. You used to be able to walk over the salmon [they were so densely packed] between Craig and Klawock. Then they put the hatchery in, and there’s no fish for them up there anymore. They’re saving all the trouts that are eating all the herring, eat[ing] all the [herring] eggs.... [If] they took that hatchery out of there, we’d have a lot of fish come back. Why can’t they see that?”

The siting of salmon hatcheries in the vicinity of important herring spawning and rearing habitats has been a source of concern in Sitka too. Al Wilson, a Sitka elder who has lived on an island not far from where salmon are raised by Medvejie Hatchery at Deep Inlet (managed by the Northern Southeast Regional Aquaculture Association, or NSRAA), remarked:


Right in Deep Inlet. All in here. And some places there’s né [hair kelp].... High quality. There’s a place called Sandy Cove, and it’s in front of that. You don’t want to get in the sandy areas.... You stay on the rocky points. You do really well. We did really well. Again more east of Deep Inlet, there was a cove called Deer Cove. It had high quantity né.... I’d set my branches. When I harvest I would be five minutes from the dock. That ADF&G allowed NSRAA to put a hatchery—there are pens in Deep Inlet and reading their application for the rearing pens and for Medvejie Hatchery over in Silver Bay... the terminal harvest area [for the hatchery fishery] was Deep Inlet.... About three weeks after the herring spawned in this area, they released the fingerlings from the rearing pen. Of course they went out and just wiped out the herring, the larvae that spawn that had hatched just a week ago previously.... From that point on we saw it diminish, diminished return on the herring, and we weren’t getting any— no longer getting any eggs on branches or any né. There was a herring pot [also known as a herring pound] in... Aleutkina Bay.... And this arm that goes back in there is called Leesoffskaia Bay.



Given the importance of bays like Silver Bay as refuges for larval herring and rearing habitat for juvenile schools of herring, Mr. Wilson found it hard to understand why they would put a hatchery right in this area. “You argue that [it adversely impacts herring populations], and they ignore you and put another one in [nearby] Sawmill Cove.” He favors dispersing the salmon hatcheries and commercial herring fisheries away from core herring spawning and rearing habitats and subsistence use areas: “The hatcheries, they could disperse them away from downtown. The fishery, the herring fishery that’s open is all of [Area] 13B, and it goes to Cape Aspid down by Necker Bay, all the way up to all of Sitka Sound. The little subsistence area is just a small portion for that. They could disperse away from that area, and hopefully the herring would come back and we would have our harvest area back.”

Along with salmon, herring hatchlings face an onslaught of avian predators. Gulls are joined by rafts of surf scoters, which follow the “silver wave” north. These birds can be found, “hanging out in the tidal wash, and you know that there’s larvae or something coming off the beach that they’re out there feeding [on]” (Andy Rauwolf). Beyond scoters, ravens, eagles, gulls, and diving ducks such as bluebill scaup are mentioned. Declines in some of these species are associated with declines in herring. For example, Fagan Skaflestad of Hoonah recalled, “When I was a kid, we used to have a tremendous amount of bluebills.... They fed on herring. They’re a bottom— they’re a diver duck.”

At this stage of the life cycle, whales, seals, and sea lions also continue to prey on young herring. Some local observers see a correlation between declines in the quantity and size of herring and the health of local harbor seal populations. For example, Al Wilson noted:


Yeah, we have some seal haul out rocks right in front of the dock. And they seem to have diminished in number. I’d like to get one of the harvested seals in that area. They say the fat layer on them is not as heavy as it used to be. And they think this is from the herring, the lack of herring. When the herring—when they go, small herring look for a place to be reared... in deep bays like Silver Bay, Deep Inlet, and they go into very deep water. Seals can go after them. The seals—Herman told me that he saw a seal and his mouth was full of herring, but the herring were just small herring. And they believe the herring overall are getting smaller. The oil content isn’t as high as it used to be.2



As they mature, herring larvae eventually shed their yolk sacs and become dependent on other food sources, particularly invertebrate eggs and zooplankton (Brown and Carls 1998). At this stage the viability and distribution of herring schools become more closely tied to the bounty and distribution of critical food sources, such as krill and copepods.

Eric Jordan, a troller from Sitka, commented on the important relationship among zooplankton, krill, herring, and king salmon.


What happens, and it’s just amazing how this all coincides, [is that] the herring spawn in late March and early April. And the spawn-outs, you know, they’re weak, and they drift out into the sound and out toward the cape, and at the same time the krill hatch comes on. Then we have all these little krill, which are just ideal feed for the herring. So you’ve got these spawn-outs that are kind of weak in condition. The king salmon come up and into the sound to feed on those and also to feed on the krill. When we’re targeting king salmon this time of year, the king salmon are feeding on krill and herring.... So you’ve got this krill hatching this time of year. You’ve got the spawn-out herring starting to feed on that. You’ve got the king salmon coming in and feeding on the herring and the krill. So we’re looking for these schools of herring and schools of krill this time of year from the line at the Cape [Edgecumbe] in, all over the [Sitka] Sound. And wherever there’s any concentration of those, we’ll fish king salmon. As trollers, as salmon fishermen, we’re paying attention to where those herring are. Every day we go out.... The krill are starting to bloom now, and the herring will start spawning.... It’s an amazing biological thing. As the days get longer and as the sunlight penetrates and the water warms up, the zooplankton start blooming, and the krill are eating the zooplankton, and the herring are eating the krill, and on and on.

[The krill population] seems to vary from year to year, but we don’t have any quantifiable way to measure that. Some years we just notice that—and this year there’s already been some krill bloom. In the last few years, it seems... like there’s been really healthy krill blooms. The sound has been alive. I think there’s a correlation between the mill closing in [19]95 and the productivity of Sitka Sound. When you think of all the salmon and herring and stuff that’s been coming out of the sound the last few years, it’s an amazingly productive place.



Herring compete for krill with whales, salmon, and other fish. The increase in humpback whales in recent years may have come at the expense of herring, according to some observers. As Andy Rauwolf commented, “There are an estimated seven hundred humpback whales in Southeast Alaska, and that’s probably low. In the early sixties, in ’62 or in ’68, there were sixty-two. And so, how many times has that population multiplied and doubled and redoubled and redoubled, and our hatcheries are still pumping enormous amounts of salmon into the system and there’s a huge amount of competition out there for a diminishing supply of feed. And that’s what the problem is, that nobody really factored in and planned on.”

A commercial herring fisherman from Petersburg stated, “It’s more likely their numbers [are higher] right now than it was thirty years ago, but we know there are an awful lot more. And those guys eat herring. They also eat humpies, little fry.... We’ve been seeing them. And we’re feeding them at Hidden Falls Hatchery, the chum fry.”

Mike Miller of Sitka has witnessed humpback whales and sea lions tracking herring as they return to Sitka for spawning:


Humpbacks, yeah, and the sea lions have stayed pretty constant, I think. There’s been some increase in them, not nearly as notable as the whales. I think it’s settled into—it’s not like in the fifty-sixty range that stay offshore here in the winter. In the late eighties there were probably a hundred whales that were staying in the [Sitka] Sound. They’d overwinter up until spawning time. So, they definitely were responding to the herring and putting... a pretty big stress.... The whale researchers estimate up to a ton [of herring consumed] per day per whale.3 And... [at] a hundred tons per day over the course of four or five months, that adds up to a lot of fish.



During the winter of 2017, troll fishermen in Sitka Sound reported that fifty to one hundred whales were active, feeding on incoming herring, an effect of which, according to Harvey Kitka, may be to “break up the herring” and cause broader but thinner distributions of spawning.

Another major factor in herring viability at this stage of the life cycle is larval drift (Brown and Carls 1998). Unfortunate storms, winds, or currents can move herring away from refuge areas and significantly diminish their chances of survival. As Mike Miller summed up, “For the first year, those little fish, especially the first six months, once they hatch out, are kind of powerless to swim against currents, and they get swept into the bays by the prevailing currents. So these fish from Middle Island [and] Kasiana [Islands] and these big spawns, they’ll end up in Katlian [Bay], Nakwasina... [a bit farther away], and places like that.”

JUVENILE STAGE (2 MONTHS–2 YEARS)

By their third month, herring become more mobile, and vagrancy increases as they begin to seek schools. Feed and protection from predators remain the critical priorities for juvenile herring. By about ten weeks of age, larvae begin to assume adult form, though they are not sexually mature until two to three years of age. The importance of sheltered bays for herring rearing habitat is crucial at this stage of development. As Mike Miller emphasized,


The first winter they [juveniles] spend growing up protected in little balls up in these bays.... I think it’s pretty essential that they make it up into one of those protected bays. Also, I think the predation out in the [open ocean]—when they get split up and out, and beat up out in the open—the survival rate is really low. So these fish need to get up in those areas. The way I understand it is that the name Silver Bay comes from the young herrings that winter up there.... They would just look like silver on the water.... And it’s interesting talking with Department of Fish and Game, as they’ve done a lot of their sampling and surveys in the winter, that there does seem to be a line. They were saying at the mouth of Silver Bay that there would be adult herring and then after that line, which is right about where the [Sitka pulp] mill was, further up they’d only catch little juveniles.



Martin Perez Sr., a lifelong fisherman from Ketchikan, similarly observed, “There used to be certain areas where there were smaller [juvenile] herring.... [Besides Walker Cove and Boca de Quadra,] they used to be over in Prince of Wales, Cholmondeley (Sound), Kasaan Bay. Any of those big bays. There used to be a salmon fishery in them, but they’re all gone. No herring, no fish.”

Local fishers report other small fish using these sheltered habitats, including sand lance, needlefish, capelin, and even sardines. Mike Miller related:


It was real rare to see them, but there’s huge schools of sardines that came in the summer, and they ended up overwintering here. Between the summer and the winter, they didn’t eat. I think they got trapped here with a warm current [El Niño?], and then it just got too cold in the winter, and they didn’t know what to do. So I actually was catching those fish in some of these rearing areas while I was shrimping and catching these sardines, and they had lesions on them and they were just barely moving. Definitely they didn’t look good. I really hope they didn’t transfer anything over to the herring.



Small nonherring fish, even those that school, are visually distinguishable from juvenile herring because they lack the shimmering silver scales that give herring their “flashy” appearance. Small fish other than herring, however, may be mistaken for herring on fish finders that do not capture these visual traits.

Not all spawning habitat is suitable for wintering, in which case herring may move out of bays to find better habitat. Fagan Skaflestad of Hoonah noted that “once they [juveniles] get to a certain size,” usually in late May, herring leave Port Frederick: “They seem to shift out of here. The harbor was just loaded with them a little while ago. I thought they were [salmon] fingerlings, but they weren’t. I took a little scoop and I picked some up, and it was baby herring about this long [one to two inches].... Matter of fact, they may still be in the harbor moving out. I thought they were [salmon] fry, but they were bigger than fry.” Fagan Skaflestad also has observed that some juveniles stay in the bay during winter: “There’s a few in the harbor too, a few herring in the harbor all winter long. But they don’t come to the surface until spring. You don’t see them ‘flipping,’ in other words, until spring.”

These observations are consistent with scientific studies of this phase of the life cycle as summarized by fisheries biologist Dennis R. Lassuy (1989, 4):


Juveniles may gather after their first summer and move offshore until maturation (Stocker et al. 1985) or they may remain inshore until their first spawning (Hay 1985). First-year juveniles that move offshore live mainly in water with depths of 150–200 m. Schools of immature fish (second and third year) are found in areas with depths of 100–150 m (Hourston and Haegele 1980). These offshore “juvenile schools” appear to remain separated from offshore schools of adults (Haist and Stocker 1985). Age at first maturity is generally 3–5 years but increases with increasing latitude (Hay 1985) and decreases with increasing exploitation (Ware 1985).



Local observers in Prince William Sound found that schooling juvenile herring often form tightly compact balls, in contrast to adults, the schools of which may appear more like a “boomerang or ribbon” (Brown et al. 2002, 81).

Predation remains a constant threat to survival during this phase. Marine mammals and fish continue to prey on juvenile herring, as do seabirds. Silver Bay, a premier wintering area named for its herring, is also called Kageit, or Loon, a reference to the presence of these waterfowl (Herman Kitka). Loons are an important predator on juvenile herring. Dennis Diamond of Ketchikan commented:


I work at the Coast Guard base down the road here. But all winter, right out in front of the Coast Guard base, there’s been this flock of probably at least three hundred loons. And I’ve worked here twenty years, I’ve never seen these things before. And they’re out there in the channel all winter.... They never left, and they’ll dive. There’ll be a couple of them that stay on the surface, and the whole flock of them dives. And they’re going down, and what they’re doing is they’re eating on all these firecracker herring.... I know because I see them in the summertime come in along the dock there. You don’t see the big herring. When I started here twenty years ago it was all big herring down there off the Coast Guard base. You don’t see that anymore. It’s all these little herring. You think about that flock of birds diving on those—it’s not only that, there’s been a whole bunch of sea lions been out there all winter too—but we got a serious predator problem.



ADULT SCHOOLS STAGE (3+ YEARS)

Adult schools of herring are characterized by a mixed age structure, ranging from two to seventeen years, though the higher age norm is typically closer to twelve years in Southeast Alaska. Adult schools tend to range more widely than juvenile schools, following food and seeking shelter. When they are ready to spawn in nearshore waters in spring, water temperature becomes a key constraint.

Because herring are migratory and disperse and mix at different times of year under different conditions, it is difficult to distinguish between stocks. Some biologists treat all of Southeast Alaska as one genetic stock (Carls et al. 2008), but research based on otolith sampling (which captures unique environmental chemical signatures in the inner ear bones) suggests that varied genetic populations may exist within the region, such as between Sitka Sound and Salisbury Sound on the west coast of Baranof Island (Meuret-Woody and Bickford 2013). As noted earlier, the very concept of stocks is problematic, as they can be based on a number of different criteria from genetic relationships, to life histories, to management constraints. Eric Jordan commented:


We don’t even know for sure—right now it’s a big debate about whether the herring spawning in Salisbury are the same stock as the herring spawning in Sitka Sound. There’s some evidence that there may be multiple stocks spawning in Sitka Sound. They may be genetically similar, but there’s different life histories for multiple different stocks of herring. [The idea] that the stock spawning in Sitka Sound is the same as a stock spawning in Lynn Canal is just wrong. There’s just so much more to know. I’d love to flash forward fifty years and see how much more we know than we know now. I talked to a pilot last year who said there were tens of thousands of tons in the fishery last year, migrating around [Cape] Edgecumbe. Where did those fish go? I talked to another herring fisherman, and he said he thought those fish circled back and ended up spawning in the sound. But there was no evidence of that.



Juvenile herring are recruited into adult schools at various stages, both before and after spawning. Young adult herring often hang around offshore, while mature adult herring move to shore to spawn. As the spawned-out herring move offshore and back out to sea, they may be joined by these young adults. When they move out toward deeper waters in late spring and early summer, herring meet the incoming salmon returning to their natal waters to spawn.

The Tlingit Salmon Boy story, summarized above, describes the annual encounter between the outgoing herring and the incoming salmon near Middle Island at Sitka. Herman Kitka suggests that herring and salmon schools migrate in similar, circular patterns, and that Sitka Sound is the main mixing area for spawning herring.


The old Tlingits say that the spawning herring comes in from outside.... From Whale Bay [southwest end of Baranof Island] up to Point Slocum [at Salisbury Sound, north of Sitka], these stocks go in a circle. I don’t know why they don’t go clockwise—[they instead go] counterclockwise along the beach and they go back out [to the ocean after Point Slocum]. Back down [toward Whale Bay].... So all the areas... from West Crawfish, it goes [to] Sitka Sound, [and from] Salisbury [Sound], and that’s [where they head back out to sea,] Point Slocum... and the biggest spawning area is right here [in between], Sitka area. Because they spawn from Dorothy Narrows in here all the way [to Salisbury Sound]. That’s how come everybody from through[out] Southeast will come here. Plus they can time how thick they want their eggs for drying.



Al Martin made a similar observation from the perspective of Cross Sound:


The herring migrate from outside waters. And maybe the outside water’s warmer out in the ocean in the winter, and they come in. They circle through Inian Pass, and they come around [Point] Adolphus through that route. They almost take the same route as the salmon. We used to get them in our nets, even the seine nets, the big herring, the twelve-year old herring. And I’m not against the commercial fishing per se today.... But I think they’re putting too much pressure and depleting the old herring—the twelve- and the seven-year-old herring run—because they are mixing in Sitka. Sitka is the main area.



After spawning, herring leave the sound, as the “Salmon Boy” story narrates. Mike Miller remarked on the patterns of the distinct exodus of the herring from Sitka Sound: “After spawning they take off. They disappear. It’s always interesting to watch because as soon as they’re done spawning, they start breaking up immediately. And when you’re fishing you can tell on the sonar, just from the return on, how tight a school is, if it’s spawned or hasn’t spawned. And it’s a real distinct signature [left by] the ones that have spawned. They’re really rapidly leaving the sound, whether it’s to go eat or whatever, but they’re getting out of there.” It may be that herring are seeking to avoid the schools of salmon predators that begin returning to the sound in late spring.

Many consultants mentioned the mixed age of adult stocks. Al Martin noted, for example, that sexually immature herring accompany older herring on spawning runs but will not spawn or will “spot spawn,” thinly distributing their eggs in small areas in a way that fails to produce highquality eggs for harvest. In addition,


there’s a seven-year-old herring and a twelve-year-old herring. And there’s also a three-year-old herring. The three-year-old herring—this is the legend. We know it by [a] Tlingit story. The three-year-old herring don’t spawn completely. They show the sign of spawn, but the spawn is sparse. Only the mature herring, the seven-year-old herring, completely spawn, and that’s the spawn they harvest in Sitka: seven-year-old herring. [When people] harvest the young herring at an early stage, they’re killing off the herring run prematurely.



The diversity of age classes within a local herring population contributes to its stability and resilience.

A number of interviewees commented that adult schools migrate vertically within a daily cycle, going deeper in daylight and rising to the surface in the evening. For example, Tom Mills of Hoonah remembered that at Excursion Inlet in springtime, “[at] night-time you could hear the water rippling with them coming to the surface. And now the only way you can see herring is [if you] set a herring net. But that’s always invaded by sea lions now.”

There is also a seasonal cycle to herring’s vertical movements. In winter herring often lie in deeper waters, especially troughs or depressions, before moving into the shallows during spring spawning and feeding closer to the surface during the krill blooms. Ralph Guthrie of Sitka explained,


A lot of times herring will lay—you understand that krill will lay—[in] a depression and it’ll show [on the fish finder] just about straight. And that would be the krill laying on the bottom. Well, the herring would be in there feeding on that and other stuff. It seems like in the wintertime... [with] the loss of the nutrients on the surface, the water gets clearer, and in the summertime there seems to be more [upwelling], and it changes the amount of feed that’s there, and the fish come up [to the surface].



Herman Kitka observed:


A lot of herrings still hang around at the fifty-fathom edge. I think they feed on that krill that comes to the surface from down there. When we studied the fur seal, too, we followed the herring going this way. When they’re migrating, the fur seal hit this school—they scatter. And that’s where the biologists came up with the [idea that the] little ones [young fur seals] have a hard time catching the scattered herring. That’s how come they were starving. From that study I got interested in [whether] the sea lions follow the herring. They seem to follow the area herring [those inside the fifty-fathom edge of the continental shelf] only. They never go out of [i.e., get beyond] the herring when they’re trolling outside, following the fifty-fathom edge all the way up [the Gulf of Alaska].



Harvey Kitka stated, “So many places had their own big bodies of herring. Crawfish Bay was one of the places that had a very deep trough. Crawfish was notably one of the other places where they stayed all the time. It was one of the wintering places for the fur seal, but when they were migrating by they’d stop and feed there along with Silver Bay. One year they seined down in that area [for the commercial sac roe fishery], and there hasn’t been anything that way in a long time.” At times massive schools of herring can spread out across the ocean surface for miles, especially in spring and summer. Harold Martin and George Davis of Kake recalled,


HAROLD: The herring used to go from Cape Bendel all the way out to Turnabout Island [and] from there all the way around Eliza Harbor [southern tip of Admiralty Island].

GEORGE: Yes.

H: On down toward Point Gardner....

H:... I was just a kid and very impressed when [there] came about a nice day, calm day, and just as far as you can see, it’s nothing but herring. Loud! Like a waterfall [they sounded as they surfaced].

INTERVIEWER: What brings them to the surface, do you think? Is it just feeding?

H: Just feeding on krill. There’s a lot of krill in the springtime.... In Port Camden, you used to hear them at night. They would come up at night. During the day, you couldn’t see them. They were down deep.

G: Yeah, it was when the tide was flood. When the tide was flood. You know, on the incoming tide, it brings up those feeds. The herring comes up with it.



Evidently, another place herring feed is on the fish waste ground up and discharged by canneries and processors. A commercial herring fisherman from Petersburg noted,


They used to be under the cannery here all the time when they were dumping fish right there. Now, everything has to be ground and piped out to the middle of the Narrows. It’s not a good deal. Of course they can still feed on that, but they’re not where you can see them.... I was on the [Fish and Game] advisory board for a while, and I remember one troller or sportfish guy was just ragging on us about how there was no herring left here because he didn’t see them under the cannery. I said, “Well geez, they quit baiting them. What do you expect? You know, they quit feeding you, you’re going to go somewhere else too.”



At times, especially in winter, herring lie in the trenches, relatively motionless, perhaps not feeding much at all. Winter bait fishermen have become adept at locating herring schools in winter. Longtime Petersburg herring fisherman Nels Otness observed, “The bait herring was done in the wintertime, and that’s when the schools of herring were easier to identify. They schooled up so much better.” Bait fishing, which previously had been carried out locally on a small scale with herring rakes, small gill nets, and hook and line, became industrialized after World War II. According to Mr. Otness, “The cold storages got bigger, and [there] got to be more demand for the halibut, black cod, the different fisheries, and then of course when that happened, the herring went right along with it—more demand for the herring.” Bait fishing was virtually unregulated until the 1960s, when a minimal management scheme was adopted to track how much bait was taken in various areas. Fishers say that the plan relied on accurate reporting of catch locations by skippers, who did not always comply (Ketchikan Focus Group).

Other important winter bait fisheries occurred in Seymour Canal, Tenakee Inlet, Meares Passage, Boca de Fines, and Behm Canal, some of which are described below (see also Thornton et al. 2010a). The following comments point to some of the impacts and management issues that developed with the bait fisheries.

Lawrence “Snapper” Carson, who for many years ran a tender for the herring bait fisheries, explained how poorly they were regulated in terms of area management.


I know there’s a famous seiner in Ketchikan whose name is [PR, a non-Native commercial fishermen],... and [he] basically fished in George Inlet and Carroll Inlet just south of town. One winter when it had opened and there was a big quota for bait, a friend of mine came down from Wrangell, and he wanted me to tend the fish to Wrangell. We went up there, and... [PR], the guy that had been fishing, would do a pretty good job. He’d try to cut off a chunk of a school and be able to get them aboard. (In those days they were brailing [using a small net to bring fish into the boat]. We didn’t have pumps.) FW [another fisherman] made this huge set on these herring, and they died in the seine. And that was pretty scary.... We had to cut the line or it would have pulled the boats down. It was that big. The net didn’t break—we cut ’er. There might have been a year or two after that, but basically, that herring stock’s gone and it never has come back. There’s never been herring in George Inlet like that.

Several years after that, the bait fishery opened in October, and we were in North Behm Canal, and there was a school of herring up off the Unuk River, and there was PR, the same fellow that fished up here. He found them in Spacious Bay, and they were up shallow. He made this huge set. We loaded two of my vessels, and we loaded his boat.... It was 240 tons of winter herring. I have the article out of the newspaper. Sometimes when things like this happen[ed], you really didn’t want the general public to know. And it says that these herring were captured north of Smeaton Bay. Well Smeaton Bay’s down [south] there a hundred-some miles. They were north of Smeaton Bay [laughs]. I don’t think there are herring up there. But I think to take that much at that time out of that space, [which was a] small winter [school], you know, I think we pretty much got ’em.



A similar event took place at Tenakee Inlet, although in this case, over a million pounds of herring were taken in a small area in the inlet, but the catch was reported to ADFG as being “from all over.” Tom Copeland, a longtime Fish and Game biologist from Ketchikan, saw the problem from the other end, where herring he sampled from ostensibly different places looked like they came from the same place: “All my data looks like it came from the same place. And so what was happening is because they knew when we got close to the threshold—remember, this is all on a ‘Boy Scout’ [honor] thing—they would say, well, we caught some in Thorne Bay, we caught some in Kasaan, maybe Meyer’s Chuck. And so I’d work these up as individual areas, but the fishery was being hammered on one stock of herring. That’s why all my data looked really good.” Bait fisheries also targeted herring by size, favoring larger schools. According to Copeland,


And you know they were big herring. You usually found the big herring where maybe the whales were. They [bait fishers] like big herring. But it became harder. And a lot of areas like Sea Otter Sound would open up some years, and they couldn’t get big herring, so they wouldn’t even get the quota out of there because they couldn’t find fish big enough. Because everybody wanted big bait. And then it got to where, well, Sitka Sound got their bait and then you’d buy their bait the next year, and there was a lot of mix. So people finally just decided, well, we better get some bait. But originally they always wanted big herring for the crab fleet and the halibut fleet. That’s what they look for.



Some local fishers believe that this bias toward big fish changed the stock structures significantly. According to Andy Rauwolf, “When I first started voicing concern about the size of the herring diminishing and the age, per age group over time, the stance that I got from Fish and Game was, ‘Well that’s an excellent sign of good recruitment. We got a lot of little ones.’ In a sense that is [true], but they weren’t reading their own data that was showing that a five-year-old herring was 60 percent of the weight of a five-year-old herring fifteen years previous.” This in turn can stress the reproductive capacity of a school and lead to stock declines or collapses.

The supply of krill and other feed is an important limiting factor on the distribution of adult herring. Floyd Peterson from Hoonah related, “Yeah, they eat a lot of krill. And when they’re flipping, they’re eating krill like out around Point Adolphus, you see the little krill on the surface spinning, and the herring come up, and every flip represents a strike at krill. But they’ll eat any kind of little tiny thing you throw overboard [laughs]. Gold hooks, or whatever those are.” Karl Greenwald, also of Hoonah, explained:


You’ll notice sometimes whales are out [at Point Adolphus].... You think, ‘Geez what the heck are there?’... There’s feed down there. That’s why... but them herring are deep, you know. Yeah, they’re not just a surface fish.... Point Adolphus here, [there’s]... a lot of krill out there, and the tide comes through Inian Islands, and it hits Point Adolphus and the krill.... It circulates there. And that’s the herring [that] feeds on the krill.... The whales feed on the herring and krill. You hear a lot about Glacier Bay [and whales]. It’s not in Glacier Bay.... It’s all Point Adolphus and the krill.



PREDATION

Several interviewees noted that humpback whales typically swallow herring one at a time. As Floyd Peterson of Hoonah pointed out:


A whale can’t swallow anything much bigger than a herring. I’ve witnessed that. One time there was one bunch feeding out at Point Adolphus, in the evening. Of course we see a lot of them now, and I was anchored out there commercial salmon fishing at the time and see this whale coming up under these balls of capelin that happened to be along the beach there. Pretty soon they come up alongside of the boat, and he was shaking his head.... Seagulls were diving on the capelin also. And then the whale was coming up with his mouth open. Pretty soon, he comes up alongside of my boat and he’s shaking his head—or her head—and I thought, “Geez, that’s weird, I’ve never seen a whale do that before.” Pretty soon, out pops three seagulls!



Still, if a pod of whales targets herring for feeding, the impact can be significant. Whales often exhibit a pattern of “bubble feeding” when they prey on herring. Floyd Peterson noted,


They’ll work as a team. They’ll all dive if they’re feeding on herring deep—they’ll all dive at the same time. And they’ll just be chattering on the hydrophone.... They’re communicating as they’re feeding down deep. Then, when the herring are on the surface, they make a ring of bubbles, gather the herring up within that ring, then they all come up—maybe one whale will do it. Maybe a dozen of them, but there’s only one that will bellow just before, and you hear that on the hydrophone just before they all come up—[the] one under that mass of herring within that ring of bubbles....

As soon as you hear that sound, oh, they’re right... up, [they all] come up.

It’s interesting. You learn more all the time as you spend time with them. If we’re going to maintain our big increase in whales, I think we better take care of those herring because I think they must eat a tremendous amount of them. And if we want to protect whales, we better protect our herring stocks.



Just how many herring do whales eat? It seems to depend on a number of factors, including season, abundance of herring vis-à-vis other feed in a particular area, and perhaps other factors (Surma and Pitcher 2015). Marine mammal specialist Briana Witteveen (2003) examined historical and current prey consumption of humpback whales and found they consume about half a ton of feed per day, and not all herring. As of 2005, between three thousand and five thousand humpback whales were feeding in the waters of northern British Columbia, throughout Southeast Alaska north to Yakutat. An estimated 25–30 percent of these were in Southeast Alaska, a significant increase over the 1960s and 1970s, when whales were just beginning to recover from commercial overexploitation and numbered fewer than one hundred (Straley et al. 2008). In recent years, with up to several dozen whales feeding in the vicinity of Sitka Sound year round, their impact on local herring has likely increased. Despite the significant increase in whale numbers, most scientists do not find them to be a primary force in driving down herring populations. In areas where herring populations were already depressed or in trouble or coincided with feeding whales, whales may have prevented recovery or exacerbated declines from other sources, such as the Exxon Valdez oil spill in Prince William Sound (Straley et al. 2018). University of Alaska Southeast’s Joe Liddle uses whale data from Sitka Sound to correlate biomass and whale numbers, and concludes, “It’s like a fishery. The whales skim off the surplus production, which doesn’t actually reduce the population level.” He characterized the whale-herring predator-prey model as one of bottom-up control, wherein lack of herring would reduce whale abundance (Joe Liddle, pers. comm., 2008). Local fishers such as Herman Kitka seem to have agreed: “They built a whale park in Silver Bay because before the herring roe fisheries, the whales used to feed on that local herring. Seiners wiped them out, and in Katlian Bay, the ferry boats used to have a hard time trying to get them [the herring] to move out of the way.”

While the consumption of herring by whales may thus be significant, the larger question of their impact on herring schools may hinge on whether baseline herring populations have shifted, perhaps upward in response to depressed whale populations during the era of commercial whaling, or downward as whales and other predators, especially humans, have targeted dense schools. A simple “bottom-up” prey model is complicated by the activities of other predators. As Andy Rauwolf pointed out, the rise of some herring prey populations puts a “huge amount of competition out there for a diminishing supply of feed.”

Longtime fishermen in Ketchikan see a clear increase in whale numbers. As Ken Kiffer observed, “I know when I fished with Dad in the late [19]40s and early 50s, it was exciting to see a whale. Because you hardly ever saw a whale. You saw more killer whales than you saw whales. And orcas, there was more of those around than there was big whales. But I go out now fishing, and if you don’t see eight to ten whales a day you’re sleeping, because there’s that many out there. They’re all over the place.”

In other communities, the trends are less clear. In Sitka some interviewees reported healthy populations of whales prior to 1980 but declines during the 1980s and 1990s, with some recovery in recent years. Hoonah has always had strong whale populations feeding on herring and krill by Point Adolphus.

SPAWNING PHASE (~3–15 YEARS)

We documented information on spawning behavior more than any other phase of the herring life cycle. As noted above, this is a function of the proximity and visibility of spawning nearshore and the active monitoring and interventions that occur during this phase. If learning through fishing (Pálsson 1998) is indeed a way of knowing, then we should not be surprised to find a concentration of LTK documenting this phase.

The beginning of herring spawning is signaled by a number of factors, including tides, water temperature, light, and the “fuss” that predators make, from marine mammals to birds such as ducks, gulls, and eagles, to salmon and nonsalmon fish, including halibut, to terrestrial mammals such as mink, and even brown bears. Birds are the most obvious observers of herring, and gulls are perhaps the most perspicacious and cacophonous observers in heralding their spawning. Walter Soboleff, originally from Angoon, explained:


The seagull tells us [the herring are spawning]. And I’ve heard it. There’s a particular sound the seagulls make when herring are spawning. Maybe everybody knows that now. Then in the [19]60s or 70s I moved to Tenakee, and a boy who was visiting me in Tenakee—we were sitting in the living room [and] I said, “Tom, I think herring are spawning here!”

“How do you know?”

“The gulls are telling me.”

“Oh,” he said, “I was born here and I’ve never known herring to spawn here.”

“Well, let’s go out and see. Let’s look on the water.”

We went out, and sure enough the whole shoreline was milky. The herring were spawning. The gulls told me.



Seagulls are said to have named herring, as noted above, on the basis of the yaaw sound they make when spawning herring are present (Herman Kitka). Clara Peratrovich of Klawock observed, “You can always hear when the seagulls [glaucous-winged gulls especially] come in before the spawn. The people used to listen to the seagulls that fly in search [of herring]. And sometimes they’ll sit and they all make noise—you know, squawk. You can hear when they’re full. Their voice sounds different.... They say, ‘It’s got herring sound in its mouth. It sounds like it ate herring.’ So they start searching. Sure enough they see the herring moving in.... That’s the sign of wealth coming in. ‘Yaaw.’”

Similarly, Henry Katasse of Kake explained that the gulls signal changes in the herring life cycle, the commencement of spawning: “Seagulls are watched and listened to because they forecast the news. When it is close to herring spawning time, the Tlingit listen for the announcement from the seagulls. The sound of their call changes... perhaps from eating all the herring eggs. Sure enough, herring is coming, getting ready to spawn. Men get ready to harvest herring eggs on branches, seaweed, or whatever they prefer” (Newton and Moss 2005, 15).

Along with gulls and other birds, halibut and king salmon also move in with herring. Herman Kitka observed:


King salmon and halibut, they migrate. I don’t know how big a circle they make. But the ones tagged off California, sometimes they catch them up in Kodiak. So they migrate a long ways. And they don’t hang around until they find enough feed. When they first start[ed] taking halibut, they built... [a] cold storage here in Sitka, and they had two schooners. After that schooner, the fishermen were fishing two men to a dory. And then the reduction plant, the big sardine boats [reduction fishery seiners], they start fishing the herring at Sitka Sound, and those other schooners couldn’t catch a fish anymore. Booth Fisheries sold the cold storage, and it became Sitka Cold Storage. That was in the [19]30s.... If halibut can’t find food in the area, they’re not going to stay. Halibut is no local fish. They’re a migratory fish. They used to come in with the [herring]—February. That halibut, big schools of halibut used to come in, and they stay[ed] in the channel from Middle Island all the way into Sitka. All the people used to go out in their boats and jig for the halibut in the channel. And they used to bring it ashore at Halibut Point by the stream. That’s where they used to clean them: all white bellies all along the beach. That’s why the people started calling it Halibut Point. There’s no halibut come in [now]. No big herring stock coming early anymore. You know, all the sea lions used to come in with that herring, and they used to hang around all in front of the Sitka village. They never cared. Even if you throw a stone at them, they won’t duck!



When herring were plentiful and returning to spawn, the bounty made for a “happy time.” People moved to where the herring gathered. As Marvin Kadake recalled, witnessing the return of the herring at his family’s camp at Kein Séet, north of Kake,


In Kein Séet [Turnabout Island Strait]... you could hear the herrings. It’ll wake you up there’s so much. The whole Frederick Sound would be just boiling, and all the way down the Chatham. It’d be spawning—flipping all over the place. I don’t know whether the kings were jumping, but also the halibut were jumping. And the halibut, they’re flat, right? You think they chase the herrings this way? No. They come up sideways like this. And they feed on the herrings this way. And we witnessed that over in—how many times out Turnabout Island. It’d just be boiling out there, and we used to go out there and watch them and watch all the halibut. It’d be just thousands, millions of herrings all over the place. And you could see the eagles just diving, no end. There’s a lot of halibut and the kings jumping all over the place. You can tell when they come up at certain tides. Somebody would holler, “Yaaw xeex kei uwahéen?”—“Have the herrings come up?” And somebody would holler back, “Kei uwahéen!” And everybody would take off, out in the tides, and start raking. And they’d be hollering, “Ho, ho, ho!” We’d be getting a lot of water same time you’re raking, and you start to get water in your boat—they call it sheen. And you bail water out. Whoever’s out in the bow of the boat is always having fun. My brother and I used to fight for that position [laughs], but most of the time I’d win. And then when it’s all over and the herrings go down, you could hear people, some of the old people singing. They’d be pounding the oars on the side of the boat, singing. They’d sing a happy song that they got some herrings. Everybody used to smoke it. So it’s a time of harvest. And while we’re out there in the camp, then they used to put up a lot of halibut, so it’d be dried fish all over the place. And we didn’t have tents like in the olden days, just the main tents. To make a smokehouse, we used cedar, and the marks are still out there at Kein Séet. You can see where we used to go up the mountain and pack rolls and rolls of cedar. And we’d make a smokehouse out of that. Our trademarks are still there.



Martin Perez of Ketchikan also commented on the unique experience of watching halibut feed on herring: “I seen halibut jump out of the water like the humpy chasing the herring that’s on the surface.... They come from underneath and grab it. Look like they’re jumping, but they’re coming out of the water when they grab the herring. That’s in the days when there were a lot of herring.”

In Sitka, like Kake and other areas, raking was a primary means of harvesting herring in the early stages of their return to spawning grounds. “You see, the herring used to come into the shores [in] February, the first part of February,” Herman Kitka stated, but “they never spawn until in March, toward the end of March. So everybody used to rake them into canoes to make herring oil.” Unfortunately, herring raking is virtually a lost art, as is rendering herring oil. Raking is no longer practical due to the lack of herring concentrations near the surface. Today, cast nets, gill nets, or jigs are preferred. Similarly, consultants suggest herring oil is a lot of work compared to rendering seal oil or acquiring eulachon oil (typically through trade) or store-bought cooking oils.

As the female herring ripen, they move toward shore in preparation for spawning. This is a critical period, and in some communities it was considered taboo to disturb the spawning areas when the herring were moving in. Harold Martin of Kake described it as part of a broader Tlingit “traditional respect for the reproduction period.... We don’t bother them [during spawning].” Dick Stokes of Wrangell noted, “We weren’t allowed to do anything in there [the spawning grounds].... We just had to stay away. We’d go in and set the... young hemlocks [in the water for the herring to lay their eggs on]. They used young hemlock trees or branches, because if you use the old, it’s real bitter [old hemlock branches could impart a bitter taste to the eggs]. Then we would move out [we’d get out of the way and let the herring spawn].” Similarly, Byron Skinna of Klawock remembered that in the spawning areas


you weren’t allowed to use an outboard motor. A big boat was not allowed in there. You had to use skiffs, and you had to row in to any spawning area, whether it was Fish Egg Island or some other place that they spawned. You weren’t allowed to run in there with outboards, or everybody in town was hollering at you. Everybody! Not just one or two people. Boy, the people really got mad at you... because we didn’t want the herring disturbed. You had to row.... [Today] you’ve got all kinds of traffic out there—seine boats, power skiffs, speedboats, all people that are doing the commercial herring spawn out there. And they’re running full bore through there, and they’re disturbing the herring.

Lilly White of Hoonah echoed this principle:

They knew when it was going to spawn so they kept the place clear of people going over. Leave it alone, let them spawn. Don’t want to disturb them.... They’ll tell the people, “Nobody runs out on a boat up there. Just leave it alone. They’re coming in now.” Nobody runs around it and messes up the waters. They knew how to preserve what they’re going to get, what they’re going to eat. They knew the seasons, the movement of stuff, even clams and cockles—when to dig them, when not to touch it.



Similarly, Harold Martin explained:


When we settled this area, the territory was rich in fish and wildlife, and so we came up with ways to preserve the annual—we had seasons. We actually had seasons, a Tlingit calendar. We had harvest moons. And we gave the animals time to reproduce. We knew how aquatic plants grew, and we had harvests for them. So we didn’t exploit anything that we were dependent upon for our livelihood and our spiritual well-being.... As Tlingit people, we’re very spiritual people. We believe everything has a spirit, and we have great respect for the environment. We used to have ceremonies to welcome the salmon back. When we took an animal, we talked to the animal and sent it back to the spirit world so it could come back again. Everything we did was based on respect for the environment.



Arthur Kennedy of Craig remembered, “We used to have to paddle. Our elders, a long time ago when we were young... [taught us] to paddle around so we don’t disturb the herring” during spawning. Burt Cosgrove of Klawock described how “if they were disturbed, you don’t know where they’re going to spawn because they’re interrupting everything.” And Clara Peratrovich, also of Klawock, remarked, “People were not allowed to use any motorboats around the island because the sound vibration in the water spooks the herring away, and so they don’t spawn. So no one was allowed to use a motor or bring a motorboat. If they brought their big boats, they had to anchor way out, turn off, and then come in really quietly... with oars, you row in.”

Franklin James Sr. told of seeing spawn at Mountain Point in Ketchikan in the spring of 2007, for the first time since he moved there in 1957, and being concerned about disturbance:


Speedboat[s] running all over in that place, people setting nets right into the spawn. That should be a no-no. Our people wouldn’t let us row hardly—you’d have to barely [row] going into the spawning area. And shoot all the sea lions and sawbills [mergansers] that goes there, that are hovering around, so it doesn’t disturb the spawn. Yet they had everybody—every father and son and grandkid and you name it was running through that and setting nets in there. That [behavior] should automatically be fined, and I told them, ‘You guys should have that in regulations. Now what you just did, is you’re going to move that spawn away. The milt’s there, and what are the females going to do with no milt?’ They’re going to lay someplace else, and they got no milt.... They’re not going to spawn!



Disturbance and degradation of the spawning areas were also cited as reasons for the declines in Auke Bay herring spawning. For example, Ralph Guthrie commented, “Part of the demise of the herring in Auke Bay, I think it’s the propellers. The ferry system going in and out of there, and probably three thousand skiffs and outboards running through the schools. And besides the normal mortality [as a result] of ducks and... that finally decimated that stock.”

On the other hand, few Sitkans cited noise or disturbance of spawning by motorboats as a major concern. Herman Kitka noted, “Everything is there after the herring,” and such factors “don’t seem to matter to the herring.” It may be that noise disturbance has less impact in large, less enclosed waters, such as Sitka Sound, compared to smaller, protected bays like Auke Bay and Indian Cove.4

More stressful than noise or propellers, according to Sitka interviewees, are the “test sets” made by commercial sac roe fishers. A few seiners volunteer to catch two hundred to three hundred tons of fish, and from this, industry technicians measure the weight-at-age and test ripeness of the female fish with eggs. Since age is determined by counting annual growth rings on fish scales, scales are removed from some fish, and eggs are removed from females. These test sets determine when the fishery can be opened. Dozens of such tests can be conducted during the course of a commercial opening, which has raised concerns among some local Sitkans. Nels Lawson stated, “A very large concern I have is with the test fishery constantly setting on the herring. I firmly believe that the test setting disturbs the stock or stresses the stock. If the stock is stressed, then they’ll try to spawn before they’re really ready. Herman Kitka reported that some of the people that set branches had spotty eggs. Some people didn’t get any eggs on their branches. That’s a false spawn: milt with no eggs.”

In 1997 testimony to the Board of Fisheries, Sitka elder Mark Jacobs Jr. remarked on the increasing frequency of false spawn since the advent of the sac roe fishery, as a sign that herring were stressed:


[When there is] no herring roe [spawn] on the beach [to accompany the spawn], that’s what you call a false spawn. In my early days, those things were never known. When there was herring spawn you were assured to get what you were after: herring roe on branches, herring roe on maidenhair [kelp], herring roe on all the kelp, and on all the rocks. In the present day, so-called experts and biologists are coming to us with the biomass [figures] and saying that the herring is out there. But when sac roe fishing started, at the outset they allowed only one hour, and the quota was filled. Then extended to two hours. Then half a day. Then a whole day. Then several days. Then a week. Then a month. And last year... we began to holler about it, that sac roe fishing continued twenty-four hours a day.



Mike Baines commented further on the stressful impacts of test setting:


If you didn’t have your branches in the water just right at the time they started spawning, you didn’t get herring eggs at all last year.... I’m sure it has lots to do with the fishing. They’re test setting more to increase the quality of their sac roe and... there’s a lot more test setting to make sure they have a good percentage of mature sac roe.... I’m pretty sure that it harms.... I think the herring lose a lot of scales—they can only lose so many scales... , and if it doesn’t kill them right there in the test set, they’ll die eventually because of the loss of scales... [due to abrasion against the test net or damage due to compression against other fish]. The last few years, seems to be that the fishing is held at the same time as the herring are coming into the coves. So there’s quite a bit of difference. I don’t know what causes it. But the difference might have to do with them test setting more. They have to wait longer and longer until they get more, a higher percentage of mature sac roe. They used to fish, get all the fish and leave, then we could get all our eggs, and there was no conflict. Nowadays that’s not what happens anymore.... On channel 10, they used to announce the size of the test set. But after we told them... we’re concerned about the mortality, they stopped announcing the estimated size. They’re not concerned at all about our herring eggs, whether we get them or not. If the whales eat more than they think, there’s going to be a catastrophe. They wiped out stocks in other areas, and I think they’re going to do the same thing here. That’s my prediction.



Bob Kirkman, a longtime crewman on herring seine boats, observed:


This is my opinion: if the Fish and Game would just not make test sets and let the herring come to the beach by themselves, then they’ll let you know when they’re ready to start spawning. But over at Halibut Point here, they go out there every morning, the same bunch of fish there. They’ll go out and make test sets on them, sample them. And you know when you have a pregnant woman, if you squeeze her belly, she’s going to start having her kids. The herring are the same way. They pull them up and squish them up one morning. The next morning they do the same thing.... Once they start the test setting, it’s going to speed up the [spawning] process, but just the ones they test on.... They get them all stressed out and excited and then they start making milky water.



Not all commercial sac roe fishermen agreed, however, and many see the test set program as necessary to appropriately target ripe herring. Dick Eide of Petersburg doubted that test setting significantly stresses herring schools or leads to a 10 percent mortality rate (a figure sometimes quoted): “I don’t think it’s that much. I don’t think it’s any really. I mean you get a few caught in the web and that’s about it. Some guys might tighten them up a little bit too much, and they probably just run to the beach and spawn.... It’s not necessary to do anything but surround them.” But others maintain that “a netted herring is a dead herring” and thus all test-netted herring—amounting to thousands of tons a year—should count as part of the commercial catch (Rottingen et al. 2002; WA DNR 2010). Sitka Tribe has proposed to the Alaska Board of Fish that “herring seined in test sets be included as herring harvested in the guideline harvest level” (STA 2008b), but to date this proposal has not been accepted by the state.5

Another concern about test setting is that it makes herring flighty. Al Wilson suggested that herring “learn” to avoid nets, if too many are set on them. In combination these factors may stress herring and adversely affect herring spawning.

Many interviewees link the beginning of spawning, if herring are not stressed by commercial seine test sets or other stimuli, to the first “big” or minus tides of spring. Phil Nielsen stated,


I look at the tide. At the big minus tide of the year. And April has one coming up, April 9th. If I was going to place all my chips on a date, that would be the date that you’ll see the spawn happen. And it has to do with the greatest pull of gravity during that time, and not only that would be the minus tide [when] herring always spawn... [but] this [is] the best time [to ensure survival rates, because at the extreme low tide the eggs are positioned to avoid birds that forage in the low intertidal]. To have their eggs less out of the water and still be able to have it not too deep [below the intertidal zone]. To have a good chance of their eggs hatching. I don’t really believe temperature has much to do with it, but some people do.

I’ve been out when it was snowing miserably.



Harvey Kitka suggested that the timing of the spawn is due to a combination of factors: “Part of it is water temperature, part of it is the time of the year, part of it’s the first minus tide. Usually the first minus tide... toward the end of the month, or the last of the minus tides, whatever you want to call it, in the first part of April. Usually, you can almost gauge it around there.”

Biologists Evelyn Brown and Mark Carls (1998, 2) stated that “readiness to spawn appears to be related to winter and spring sea-surface temperatures. In general, herring spawn when ocean currents are weak, reducing the chance that the tiny larvae will be swept offshore.” Perhaps as a result of sea surface temperature gradients, herring tend to spawn from south to north within their entire range, including Southeast Alaska, with some exceptions. Mike Miller of Sitka noted that this also happens on a smaller scale in Sitka Sound.


The south to north even worked in the sound.... They would spawn first at Samsing [Cove] and places like that, and then they would work further north, and a lot of the last spots were all the way up in Katlian Bay and Nakwasina Bay, further up [north]. So people would be able to do that, and that was always kind of a nice situation because you would always have somebody else that calls up when you’re out of eggs. Or if you did miss a certain place or had branches stolen or washed away or whatever the case, you still had time to go up and make sets further up [north].



However, Miller also commented on micro-ecological changes in the timing of the spawn and linked these to broader changes in the age structure of the stocks at Sitka:


When you’d get right on the tail of the biggest minus tides is when they’d start to spawn. And growing up I always thought that was to make sure the eggs weren’t going to be uncovered. If they laid the eggs at a water level prior to the big minus tides a whole bunch of those eggs would be uncovered at the low tides. So that was kind of when they’d start. But again, in the last five, six, seven years, they haven’t really been following that pattern as much, and I think if that was the case, they probably should be spawning right now here, because I think we’re on the tail end of that again. So, there’s definitely something changing. Since I’ve been here, the fish have changed completely. In the mid-80s to the early 90s you just didn’t see old fish here, and I think even in the industry the belief was that they didn’t get above seven or eight, and either they died, it was thought, or they went somewhere else. And now we’re looking at a population that is ancient compared to that. Probably between 80 and 90 percent of the biomass is comprised of fish that are over five. And previously it was about 90 percent of the population was fish that were three-, and four-, and five-year-olds. So where you had a big fish before was a hundredgram fish out here, and that was the bulk of the fishery, and now we’re looking at almost two-hundred-gram fish because the bulk of the fishery is definitely completely different fish. And they act different. The younger fish don’t spawn en masse quite like the older fish do. Typically the older fish usually spawn first, and they spawn as a group. The younger fish spread it out longer, and I don’t know if that’s affecting our ability to harvest. If you didn’t get there on the first day, you know there was only between two and three days of good spawn. I don’t know if that’s a result of all these old fish that all spawn together or what exactly that is. We’re looking at a lot of different conditions.



In general, herring prefer sheltered beaches with suitable vegetation or substrate on which they can deposit their spawn. Herman Kitka noted, “They seem to like to spawn when there’s a lot of kelp on the beaches. I don’t know what you call those little bunch ones. Some of them [Fucus distichus], they have bulbs that when you step on them, when they break, they make noise like firecrackers.... All the areas they spawn in, Middle Island, all the beaches have that.” Eelgrass (Zostera marina), Macrocystis kelp (Macrocystis pyrifera), hair kelp (Desmarestia viridis), and other substrates are also preferred, including hemlock branches placed in the water by subsistence egg harvesters.

Herring preparing to spawn are said to scout out their destination before actual spawning. Marvin Kadake of Kake observed,


When they’re getting ready to spawn, this is the reaction. They come and they go along the shores like they’re investigating. They’re checking out where they’re going to spawn, you know, and see all the kelps. They make their cycle around here. And they stay around that area, and you can tell what’s going to happen. Sometimes out here in [Port] Camden, they stay out in the middle, and you can tell when they’re getting ready. Then they do the disappearing act: there’ll be nothing. Then they go down, out to the channel, and they go right down to the bottom, right to the bottom. It loosens up their eggs and everything. And then they make one mad dash after they come back to shore, then they let loose. The same thing happens in Sitka. You’ll see them there, then they disappear, then they’re back again. That’s the cycle they go through. They go back to deep water, then back. Then they know where to go, and they let loose.



Some people suggested that the males, perhaps older males, do the scouting, while females hang back offshore a bit. As they come ashore, the scouts brush against the spawning substrate to mark it and “clean” it prior to spawning (Dan Moreno, pers. comm., 2010). Harvey Kitka explained,


I do know that those first three days, when the males were the only ones that were there and putting milt in the water, I don’t think the females were really that close to them. Maybe at times they do separate. Last year, one time when they caught females without too many males, they wiped them out.... Now there are a lot of areas where there’s milt with no eggs.... It seems it’s [the milt’s] something that gets them going. Even when the percentage of what they [commercial fishers] took was a lot smaller, we were still able to wait the three days before we’d go out and set the branches. Let the herring settle down. As the percentages got bigger, the length of time before [spawn] got less and less. Now if you wait more than a day, you’ve missed out. You weren’t going to get anything.

Herman Kitka shared his observations:

I’ve been trying to get the biologist to come up [and study to see] if the herring is the same as salmon. I worked for the hatchery from the time it was being put together, and I even donated my boat for the egg take for stock at the hatchery [in Sitka]. We found out that when they came back, the males came back [first]. And when the females joined them, that’s the end of the run. I was wondering if the herring also have that practice, because when it gets milky, there’s a shortage of females. That’s how come it [the spawn] is just speckled, the branches they put in [just have a few eggs].... While they [male and female herring] were still separated, they [ADFG] opened that area [for commercial sac roe fishing] before any spawn formed. It didn’t seem to affect them [the herring] when they [ADFG] opened it after the herring started spawning because they [males and females had] separated and joined together [again by then]....

It never hurt it when—after they start spawning, [they] open up the fisheries. The only thing they’ve done is they’ve wiped out the local [stock]. But the ones that come in [from the ocean], it didn’t seem to bother them. But now it’s getting less [herring numbers are in decline] because they start fishing before the herring start spawning. That’s why I’m beginning to wonder if the females stay separate from the males until they’re ready to spawn.



Charlie Skultka, a permit holder in the sac roe fishery, concurred that sac roe seining prior to spawning can adversely affect local schools:


It would be less impact on the herring as far as leaving them [to] do their natural thing. And prior to the last couple of years, that was a real significant part of the strategy of Fish and Game. They would have an actual spawn start, and then we would start harvesting after that. Well, they’ve gotten away from that and gone by percentage numbers now instead of spawn. I think it’s detrimental to mess with the fish before they spawn.... I’m no scientist, but I believe that they set the spawn off early. I’ve watched the herring spawn since we really started the intensive test hauling, and I’ve read several things on this. Only the males go up there and spawn because they can’t hold it back and you’ll get a real light [laying of eggs] if any spawn by the females underneath.... The fish will move from that area where they started, and then they’ll spawn real intensively somewhere else. In the last fifteen years, we’ve really been doing a lot of fishing in mid-March to late March. And prior to that, most of our fishing took place in the first and second week in April. I just think that all that test hauling moved them [the spawning herring] up a bit. The earlier they spawn, the earlier they come back. It’s simple logic. They started spawning them earlier, and whether it’s natural causes or them setting them off early, we’re getting a little bit of an earlier run.



Warmer sea surface temperatures as a result of climate change might be another factor in “setting off” the herring earlier. Martin Perez stressed that caution must be exercised both at the beginning of the spawning process, when herring are settling, and also toward the end: “After they start spawning heavy, then they leave them alone because when they spawn, if you notice, they get a little black spot on them. And that’s the eye of the herring. Then they quit. They don’t touch the spawn no more.” Harvey Kitka (pers. comm., 2017) suggested, “When the temperature in the water gets just right for the spawn to happen, the herring [will] have found where the plankton are starting to bloom, in Sitka’s case maybe anywhere in the [Sitka] Sound. It would seem to me the older herring lead to these areas. Something new or maybe not new: the whales are massing and breaking the herring into smaller groups and spreading the spawn all over.”

Herring also segregate to some extent by age when they spawn. As Tom Copeland detailed:


They become gravitant [reproductively mature] in the third year, so that they’ll be present in the spawning areas—they come in there when they’re three years, and if we’re seeing a lot of young fish, that means you got a healthy population. What I’ve seen in some areas is that the young fish segregate. I’ve been flying up on lower Baranof and come across just hundreds and hundreds and hundreds and hundreds of schools of what we call firecrackers: immature herring. And you didn’t see any [mature ones], and they [the immature ones] were going right up into shallow water at the head of some of these bays. But that was coming from lots and lots and lots of flying. So there’s lots of things that we really don’t know about these herring. And we’ve been at it a long time.



Nonreproductive adults, be they too young or too old, appear to segregate during spawning itself, but all classes travel together in mixed groups to the spawning areas. According to Franklin James, “The big ones do travel with the other ones, the smaller ones, the younger generation. But the big ones don’t after eleven years—they don’t spawn no more, but they do travel with them. So you see a lot of them [larger herring], when they [seiners] make those big sets [and] have to dump them [larger herring].” The mixed age classes represent a healthy stock, then, whereas too many larger, older fish could mean that the stock is in danger of collapsing as the larger fish cease to be reproductive.

Scientists sometimes refer to the process of older fish initiating younger fish to migration paths and spawning areas as “entrainment.” The entrainment (Petitgas et al. 2006), or “go with old fish,” hypothesis posits that “spawning migrations are sustained by repeat spawners,” mature fish that have “knowledge of migration routes” and thus “are responsible for the persistence of the life cycle spatial organization” and connectivity of disparate spawning populations (Secor et al. 2009). First spawners lead the others from feeding grounds to spawning destinations (see also MacCall et al. 2019). From this perspective, a diverse population age structure with mature herring is critical to maintaining the spatial distributions of herring stocks. Loss of too many spawners in a local stock, especially repeat spawners, can jeopardize entrainment and lead to the abandonment of local spawning areas. This hypothesis has not been thoroughly tested on herring but seems worthy of more investigation in light of its convergence with the LTK citing the importance of mature fish leading first-time spawners to various spawning grounds.

Herring show fidelity to favored spawning areas but to what degree is not well understood. As discussed, spawning stocks mix during recruitment, and genetically, herring in Southeast Alaska are not easily distinguished. At present, scientists posit that Pacific herring exist in a metapopulation, which distributes herring over a large region in response to climatic and population conditions. Based on limited tagging studies, Hay et al. (2001) concluded that approximately 10–20 percent of the spawning biomass in a particular region may move to adjacent spawning regions in subsequent years. Ware and Schweigert (2002, 2), seeking to build a structured metapopulation model, hypothesized that “the appearance of a large year-class in one of the local populations will set up a dispersal wave, which radiates throughout the metapopulation until it is depleted by natural and fishing mortality.” Their studies indicate that in the British Columbia metapopulation, “seven, large dispersal waves probably occurred since 1951.” Dispersal appears to be an important species adaptation,


because it tends to stabilize the spatial distribution of spawners in the metapopulation, and increases the persistence time of the less productive, local populations in two ways: (1) the density-dependent dispersal response increases the fidelity rate when a population is declining, and (2) declining populations will tend to receive more migrants from other populations than they export. Dispersal is also important because it recolonizes new (or vacant) spawning habitat. This enables the metapopulation to adapt to habitat changes, and to alter its spatial distribution in response to low frequency trends in climate, and other factors. (Ware and Schweigert 2002, 15)



This metapopulation theory was cited by the US government’s Biological Review Team as a basis for rejecting a petition by the Sierra Club to list Lynn Canal herring as a depleted population segment (DPS) under the Endangered Species Act (Carls et al. 2008). The team concluded by a six-to-four vote that Lynn Canal herring were not a DPS because they were not markedly discrete from other populations of the same taxon in Southeast Alaska. The closeness of the vote suggests that there is still debate about the metapopulation theory and to what extent local herring populations are discrete. The team used the British Columbia studies to estimate herring fidelity in a management area the size of the Lynn Canal to be approximately 40 percent. But more recent research suggests that fidelity may depend in part on the age structure of the population and the fact that older herring typically lead younger herring to particular spawning areas. In this conceptualization, a lack of older herring within an active spawning population could lead to lower site fidelity. More research is needed, especially among Southeast Alaska herring, to determine to what extent local herring spawning populations in the region are discrete.

Although fisheries management agencies use the term stock and routinely conduct “stock assessments,” molecular scientists are trying to address whether discrete herring stocks exist and how to define them. The consensus view is that modern herring in the eastern Pacific are part of a single metapopulation characterized by low levels of genetic differentiation across large geographic areas, a pattern consistent with large population sizes, extensive gene flow between populations, or little genetic drift (Beacham et al. 2008; Liu et al. 2011). As we have seen, a key issue in the management of Pacific herring is the spatial scale at which genetic population structure occurs. Recent declines of formerly productive herring stocks have raised concerns about damage to local populations and the spatial structure of management units. In Washington State, for example, individual spawning aggregations are assessed as separate stocks (Stick et al. 2014). In Canada, spawning populations are considered part of larger stock complexes (DFO and DOE 1994), despite Haida, Ahousaht, Heiltsuk, and other First Nations’ observations of the depletion of local, nonmigratory stocks (e.g., CBC News 2015). A coastwide analysis of herring population structure is needed.

So far, the strongest signals of genetic differentiation occur between herring populations that spawn at different times of the year (Wildes et al. 2011), but studies have been limited to surveying a few highly variable DNA loci. Recent advances in sequencing technology have enabled genome-wide surveys of genetic variation in marine fish. Evidence is accumulating for the presence of highly differentiated single nucleotide polymorphisms in Atlantic herring correlated with temperature, salinity, and reproductive timing.6 We need analogous studies of Pacific herring.

Although information is accruing on modern genetic diversity, the technical problems of understanding ancient genetic diversity prior to European contact remain daunting (Moss et al. 2016a). Yet if we lack temporal data that extend into the deep past, we cannot know what constitutes healthy herring populations, and we succumb to shifting baseline syndrome (Pauly 1995), where today’s population looks “pretty good” compared to that of forty or so years ago. If we don’t understand the population structure, it is ignored, and overexploitation can further reduce genetic diversity. The question of genetic diversity three hundred or one thousand years ago is difficult to address because while geneticists studying modern herring work with nuclear DNA, study of ancient DNA has focused primarily on mitochondrial DNA. Eleni Petrou and Lorenz Hauser at the University of Washington (School of Aquatic and Fisheries Sciences) are now doing whole genome sequencing on modern populations from Southeast Alaska, and we plan to sequence the whole genome of ancient samples, incorporating nuclear DNA. Study of the ancient samples, however, requires stringent laboratory analysis and new techniques of bioinformatics, which Hauser, Petrou, Dongya Yang (Simon Fraser University), and Camilla Speller (University of British Columbia) are developing.

Even if Pacific herring in the northern Northwest Coast are best characterized as a metapopulation, this metapopulation is demographically diverse, and its genetic and life history diversity (such as the timing of reproduction, age structure, and spawning habitat) contribute to its overall resilience. Such resilience is critical in a species under the pressure of commercial fishing and climate change. The life history diversity and behavioral responses of herring to human impacts described in traditional ecological or environmental knowledge (TEK) and LTK sources deserve further study. When combined with scientific studies, LTK of herring life cycles and population ecology can play an important role in helping us understand the relationships affecting the status and health of local herring populations. In addition, LTK suggests important ways that the quality of existing spawning populations and their habitats can be conserved, and how areas of historical herring abundance might be restored.


CHAPTER 3

HERRING IN THE
ARCHAEOLOGICAL RECORD

ZOOARCHAEOLOGY ALLOWS US TO ASSESS HERRING DISTRIBUTION and abundance in the deep past. This is important because of the radical decline of Pacific herring over much of its range over the last century. Archaeological fish bones document how precontact residents of the Northwest Coast used fish over the last ten thousand years. A recent synthesis of data from Puget Sound in Washington north to Southeast Alaska extended the ecological baseline for herring and helps to contextualize the dynamics of modern industrial fisheries (McKechnie et al. 2014). In this study, we assembled identifications of 435,777 fish bones from 171 archaeological sites from Alaska, British Columbia, and Washington to provide proxy measures of past fish distribution and abundance. We found herring was the most nearly ubiquitous fish and among the two most abundant fish in 80 percent of the site assemblages. Surprisingly, herring bones were as common as salmon (McKechnie and Moss 2016), testifying to their dietary and cultural importance. Herring bones were archaeologically abundant in all regions but were superabundant in southern British Columbia.

While modern herring populations can be erratic and exhibit catastrophic declines, the archaeological record indicates a geographically widespread pattern of consistent abundance, indicating long-term sustainability and resilience in a fishery known for its modern variability. The discrepancy between herring abundance in the ancient and more recent past is striking; the explanation for this is that industrial harvesting over the last century and a half severely affected herring.

The Alaska data contributing to these studies grew out of our earlier Herring Synthesis project (Thornton et al. 2010a, 2010b). In this chapter, we consider these data within the larger context of the rich traditional and local ecological knowledge records for Southeast Alaska. The data on herring were extracted from our summaries of zooarchaeological records of all animals from archaeological site reports in Southeast Alaska (Moss et al. 2010, 2011). Less than 10 percent of the 2,846 recorded archaeological sites in the region have undergone any subsurface investigation. Of the 181 excavated sites, faunal remains were recovered from about half of them. A major problem in the literature is that excavation, recovery, identification, and analytical methods were not described sufficiently to judge the results of these efforts as reliable. In most cases, recovery did not include the use of fine-mesh screens or bulk samples necessary to retrieve herring bones in numbers that reveal their actual abundance in site deposits. Given their small size, herring bones are prone to loss and are numerically under-represented unless fine-mesh sieving is used in the field and lab (fig. 3.1). In Southeast Alaska, only twenty-eight sites were tested with methods adequate to recover herring (with screens of ⅛-inch mesh or finer). Of these, twenty-one sites (75 percent) yielded herring bones, but at five other sites, herring bones were identified despite methods that bias against their recovery. Since the 2010 review, four additional sites in Southeast Alaska have yielded herring bones. Here we contextualize these thirty-one sites within the context of TEK and LTK information by ḵwáan (traditional community territories). Within each ḵwáan territory, archaeological sites are generally ordered from the oldest to the more recent.

Herring were eaten as fresh food, dried and smoked, rendered for their oil, and used as bait, but knowledge of traditional practices comes from nineteenth- and twentieth-century sources, which cannot be projected onto the deeper past in toto. Yet the seasonality of herring use might be decipherable archaeologically, so we review these patterns.

Herring eggs were (and are) harvested from subtidal eelgrass beds or from hemlock branches and kelp strategically placed in the intertidal zone. Although gathering herring eggs does not leave a specific archaeological signature, we know schooling herring were also taken in spring, and archaeological evidence of this might track different spawning times at different locations. For example, in Craig, herring spawn in mid-March; in Sitka, they spawn in late March or early April; in Auke Bay, herring spawn in late April; and in Yakutat, they spawn in May.1 The seasonality of such herring use might be supported by the presence of associated animal or plant remains gathered at specific times of year. Herring spawning attracted birds (e.g., gulls, ducks, geese, eagles, and crows), fish (especially Chinook and coho salmon, lingcod, halibut, Pacific cod, hake, black cod, and dogfish), and marine mammals (harbor seals, Steller sea lions, porpoises, and whales), all of interest to Alaska Natives.2 Elsewhere on the Northwest Coast, people took advantage of this massing behavior by building herring traps that concentrated herring and their predators. This “prey as bait” strategy (Monks 1987) used spawning herring as bait for other animals. Archaeologically, we can expect that herring remains may be found alongside a range of their predators, indicative of the prey as bait strategy.
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FIGURE 3.1. Archaeological herring bones from Tebenkof Bay, 2018. Each unit on the scale is 1 centimeter. Photo by Madonna Moss, University of Alaska Museum of the North, Fairbanks.



During the fall, the fat content of herring is at its highest in its annual cycle, and surplus fall herring were taken for oil production and prepared for winter (Emmons and de Laguna 1991, 145). Fish were boiled in boxes or a small canoe to extract the oil, which was skimmed off the top and placed in seal bladders or boxes for storage (Emmons and de Laguna 1991, 143–45). The herring mash (residue from oil processing) was also eaten (Newton and Moss 2005, 15). Favorite Bay near Angoon is a famous locality for harvesting herring for oil; this is where many Tlingit were staying in October 1882, when the US Navy bombarded Angoon (de Laguna 1960, 42, 168, 170). An eyewitness to these events, Billy Jones, described how Angoon residents were putting up the fall run of herring and rendering oil at the time the gunboats came to Angoon. Jones said, “They left us homeless on the beach” (Reckley 1982, 11). This helps illustrate how critical herring oil produced in the fall was to the winter food supply of the Angoon Tlingit.3 Such production efforts should be identifiable archaeologically if masses of bones were deposited.

For Tlingit and Haida, herring was important not just for eggs but for meat, oil, and bait. Herring was available through much of the seasonal cycle, but not necessarily from the same locality. In Southeast Alaska, herring was available from March through the spring and summer and into late fall and winter, for as many as eight to ten months of the year. Yet herring abundance was not consistent across time or space.

ZOOARCHAEOLOGICAL RECORDS OF HERRING IN SOUTHEAST ALASKA

Archaeological sites that have been adequately sampled and yielded herring bones are summarized by ḵwáan in table 3.1. No ḵwáan territory is well represented with archaeological sites, although the territories of the Hinyaa Ḵwáan and Xutsnoowú Ḵwáan are better represented than the others. Unfortunately, Chilkat and Chilkoot territories have experienced little archaeological investigation and none adequate for herring bone recovery. Recent excavations in Yakutat and Huna territory (Crowell et al. 2013; Crowell 2017) did employ methods adequate to recover herring bones. Moss’s analysis of bulk samples from Yakutat did not yield herring bones, but analysis of Huna samples is still planned. We therefore lack any archaeological data to complement the recent interviews in Yakutat, Haines, and Klukwan cited in this book. In the descriptions that follow, the zooarchaeological and TEK/LTK records are sometimes consistent, with the archaeological record providing antiquity to the TEK/LTK records. Where zooarchaeological records exist in the absence of TEK/LTK, some postcontact disruption of the transmission of TEK is likely. Significant data gaps remain.4

TAANT’A/SANYAA ḴWÁ AN: KETCHIKAN/SAXMAN

Sanyaa Ḵwáan extends from Cape Fox on the mainland, continuing north to encompass a portion of the Misty Fjords National Monument, including Boca de Quadra, West Behm Canal, and the headwaters of the Unuk River. It expands westward toward the Cleveland Peninsula but stops at Spacious Bay, bending south to include Betton Island yet excluding George and Carroll Inlets and Thorne Arm. Taant’a Ḵwáan territory includes a segment of southern Prince of Wales Island, continuing north to encompass Gravina Island and northeast onto Revillagigedo Island to include George and Carroll Inlets and Thorne Arm. It bends southward to include Revillagigedo Channel and then north again to the eastern banks of Portland Canal. We lack zooarchaeological records of herring in this territory other than that from Annette Island, part of the Annette Island Indian Reservation, the home of Tsimshian who moved to the area in 1887.

TABLE 3.1. Archaeological sites with herring bones by kwáan



	Site number

	Site name

	Age range

	TEK/LTK

	Source




	TAANT’A/SANYAA ḴWÁ AN: KETCHIKAN/SAXMAN




	49-KET-229

	Leask

	2490–1720 cal BP

	Annette, Gravina, Duke Islands (schooling)

	Minor et al. 1986




	HINYAA ḴWÁ AN: CRAIG/KLAWOCK/HYDABURG




	Not assigned

	Upper Yatuk Creek

	10710–10490 cal BP

	?

	Carlson 2012




	49-CRG-237-1

	Chuck Lake locality 1

	9240–8490 cal BP

	Warm Chuck Inlet (massing)

	Ackerman et al. 1985




	49-CRG-237-3

	Chuck Lake locality 3

	5450–5180 cal BP

	Warm Chuck Inlet (massing)

	Ackerman et al. 1985




	49-DIX-046

	Kit’n’Kaboodle

	5000–1570 cal BP

	?

	Moss 2015




	49-CRG-236

	Rosie’s Rockshelter

	3830–3600 cal BP

	Warm Chuck Inlet (massing)

	Ackerman et al. 1985




	49-CRG-088

	Obsidian Cove—cave

	2940–960 cal BP

	?

	Moss and Erlandson 2001




	49-CRG-443

	Craig Administrative Site

	2360–2120 cal BP

	Fish Egg Island (spawning)

	Pierce 2008




	49-CRG-188

	Cape Addington Rockshelter

	2000–400 cal BP

	Noyes Island (spawning)

	Moss 2004




	49-CRG-412

	unnamed

	1820–1360 cal BP

	Gulf of Esquibel (spawning)

	Greiser et al. 1994




	49-CRG-088

	Obsidian Cove—rockshelter

	1350–1260 cal BP

	?

	Moss and Erlandson 2001




	49-CRG-408

	unnamed

	800–690 cal BP

	?

	Greiser et al. 1994




	49-CRG-409

	unnamed

	800–430 cal BP

	Gulf of Esquibel (spawning)

	Greiser et al. 1994




	SHTAX’HÉEN ḴWÁ AN: WRANGELL/PETERSBURG




	49-PET-067

	Coffman Cove site

	5500–400 cal BP

	Etolin Island (spawning)

	Moss et al. 2016b




	49-PET-556

	Coffman Cove Ferry Terminal

	2330–2130 cal BP

	Etolin Island (spawning)

	Moss 2008




	49-PET-401

	Gumboot Midden

	730–590 cal BP

	Totem Bay (spawning)

	Smith 1996




	ḴÉEX’ ḴWÁ AN: KAKE




	49-XPA-039

	Step Island Village

	4600–730 cal BP

	Tebenkof Bay (spawning, schooling)

	Maschner 1992




	49-XPA-029

	Elena Bay Village

	1550–100 cal BP

	Tebenkof Bay (spawning, schooling)

	Maschner 1992




	49-XPA-112

	unnamed

	1270–620 cal BP

	Tebenkof Bay (spawning, schooling)

	Maschner 1992




	49-XPA-106

	unnamed

	800–630 cal BP

	Tebenkof Bay (spawning, schooling)

	Maschner 1992




	XUTSNOOWÚ ḴWÁ AN: ANGOON




	49-SIT-119

	Hidden Falls

	5480–870 cal BP

	Chatham Strait (schooling)

	Moss 1989b




	49-SIT-259

	Keishish Aani

	1680–720 cal BP

	Distant Point (schooling, spawning)

	Moss 1989a




	49-SIT-299

	Anteyuq

	1530–590 cal BP

	Mitchell Bay (winter)

	Moss 1989a




	49-SIT-124

	Killisnoo Picnicground

	1300–1000 cal BP

	Killisnoo reduction plant (1882-1928)

	Moss 1989a, 2007




	49-SIT-304

	Garnes Point

	1280–1140 cal BP

	Favorite Bay (oil)

	Moss 1989a




	49-SIT-171

	Marten’s Fort

	1060–830 cal BP

	Hood Bay (spawning?)

	Moss 1989a




	49-SIT-244

	Daax Haat Kanadaa

	1000–220 cal BP

	Mitchell Bay (winter)

	Moss 1989a




	49-SIT-132

	Yaay Shanoow

	970–700 cal BP

	Mitchell Bay (winter)

	Moss 1989a




	SHEET’KA ḴWÁ AN: SITKA




	49-SIT-228

	Jamestown Bay

	780–560 cal BP

	Jamestown Bay (spawning)

	Moss 2012




	49-SIT-229-1

	Starrigavan

	650–550 cal BP

	Gavanski Islands (spawning, massing, winter)

	Davis 1985; Moss 2012




	49-SIT-246-1

	White Rock Shell Midden

	650–550 cal BP

	Gavanski Islands (spawning, massing, winter)

	Moss 2012




	49-SIT-917-1

	Krestof Shell Midden

	630–540 cal BP

	Kruzof Island (spawning)

	Moss 2012




	Á AK’W ḴWÁ AN AND T’AAKÚ KWÁ AN: JUNEAU/DOUGLAS




	49-SUM-025

	North Point

	2800–2500 cal BP

	Port Houghton (spawning, winter)

	Bowers and Moss 2001




	




The Leask site (49-KET-229) is located on the south edge of Metlakatla, the main settlement on Annette Island. Metlakatla was settled by Tsimshian who left Prince Rupert, British Columbia, with missionary William Duncan in 1887 (Dunn and Booth 1990, 294). Prior to that time, Metlakatla had been an important site for Tlingit settlement and use (Goldschmidt and Haas 1998). The Leask site falls within what was formerly Taant’a Ḵwáan territory. The site is located just south of the largest embayment on the west side of Annette Island, Port Chester. A small salmon stream is located 1 km south of the site.

In 1985, archaeologists Rick Minor and Kathryn Toepel were contracted by the Bureau of Indian Affairs to conduct data recovery after the site had been bulldozed. Site remnants were excavated and screened over ⅛-inch mesh. Two occupations were defined, dated to 2490–2310 cal BP and 1950–1720 cal BP. Of 599 fish bones, 51 percent were cod, 19 percent were salmon, and 17 percent were herring. Based on ethnographic information, the archaeologists suggested the site was occupied during spring to early summer (Minor et al. 1986, 43–44).The proportion of herring co-occurring with a substantial proportion of cod is an association noted for other sites in Southeast Alaska.5

In 2007–8, a focus group was held in Ketchikan, and seventeen consultants hail from this region. One consultant was from Metlakatla. Herring spawned throughout West Behm Canal, Tongass Narrows and Gravina Island (both adjacent to Ketchikan), Revillagigedo Channel (Kah Shakes Cove), George Inlet, Carrol Inlet, and Thorne Arm. Beyond these areas, herring schooled in Boca de Quadra and around Duke, Annette, and Gravina Islands. Notable herring wintering areas included Tongass Narrows and Spacious Bay (east Cleveland Peninsula). Although the Leask site documents use of herring two thousand years ago in this subregion, we have no other zooarchaeological data from elsewhere in Taant’a Ḵwáan and Sanyaa Ḵwáan territories, although herring were clearly widespread and abundant.

HINYAA ḴWÁ AN: CRAIG/KLAWOCK/HYDABURG

Hinyaa territory stretches along the west side of the Prince of Wales Archipelago from Point Baker in the north to Meares Passage in the south. It includes the islands between Kosciusko and Suemez Islands, and extends inland to El Capitan Pass, Tuxekan Pass, and Klawock Inlet. Prior to the northward expansion of the Kaigani Haida, there were three main Tlingit towns on Prince of Wales Island: Shakan, Tuxekan, and Klawock. When the Kaigani migrated from Haida Gwaii, they established settlements on Long, Sukkwan, Dall, and Prince of Wales Islands (Victor-Howe 2008), before establishing a settlement at Kaigani in the mid-1700s (Langdon 1977). In 1911, Kaigani from Howkan, Klinkwan, Sukkwan, and Koianglas relocated to Hydaburg as part of a consolidation agreement with the US government.

More archaeological sites are known from this subregion than anywhere else in Southeast Alaska, due to more investigation over the last twenty-plus years. The oldest site in all of Southeast Alaska that has produced herring bones is Upper Yatuk Creek; unfortunately, the site has not been well documented. It is located 12.3 m above mean lower low water on northern Prince of Wales Island and has yielded both sardine (Carlson 2012, 85) and herring bones. We infer that the site was occupied at a time of higher sea levels, and charcoal associated with herring bones has been dated to 10,710–10,490 cal BP (Moss et al. 2016a, 508).

Chuck Lake (49-CRG-237) locality 1 occurs on Heceta Island, about 45 km northwest of Craig. Heceta Island is one of the outer islands, but the Chuck Lake site was located within a protected estuary on the southeast side of the island when it was occupied. The site occurs at 15–18 m above sea level (ASL) and is now about 800 m from saltwater, but at 9310–7930 cal BP, it was positioned at the head of an estuary. With isostatic uplift, the site is now stranded away from the beach. Robert Ackerman and colleagues (1985) investigated the site after some portion was destroyed in road construction. We don’t know whether screens were used during excavation, but at least eight bulk samples were taken (Ackerman et al. 1985, 118). Of 614 fish bones, 7 were herring. Most fish remains were cod (58 percent), greenling (23 percent), sculpin (9 percent), and rockfish (6 percent; Ackerman et al. 1989). The quantity of herring used by locality 1 residents is undoubtedly underrepresented.

Chuck Lake (49-CRG-237) locality 3 is found 40 m east of locality 1, 12–16 m ASL, and dated to 5450–5180 cal BP. A very small sample from this site yielded several herring bones. Rosie’s Rockshelter (49-CRG-236), located about 4.5 km north of 49-CRG-237, would have been along a saltwater shoreline contiguous with that of the Chuck Lake sites at higher sea levels. It is dated 3830–3600 cal BP and contained a concentration of fish bones (n = 270) that Ackerman et al. (1985, 97, 106) later identified as herring. The two Chuck Lake localities along with Rosie’s Rockshelter demonstrate that herring were taken during multiple occupations on the island and that they were consistently available over thousands of years. Nearby Warm Chuck Inlet was a place where herring were concentrated (Franklin James, Ketchikan).

Kit’n’Kaboodle (49-DIX-046) is located on the remote west coast of Dall Island, about 65 km south of Craig. The site is semiprotected within Gold Harbor, but travel here could be hazardous as the outer Prince of Wales Archipelago is fully exposed to the North Pacific. The archaeological site is found within a complex solution cave system formed in limestone bedrock, with multiple entrances, levels, and passages. Archaeological remains occur in various areas in the cave and in an adjacent rockshelter. Our test excavations in 1996 and 1998 have shown that the rockshelter was occupied between 5600 and 3000 cal BP and the cave between 2740 and 1570 cal BP (Moss 2015; Moss and Erlandson 2010).

From the fine-screened cultural materials in the rockshelter dated to 5600–3000 cal BP, 7 of 350 identified fish bones were herring (Moss 2015). From the 2740–2460 cal BP occupation in the cave, 6 herring were found among 60 fish bones. In the 2580–1570 cal BP occupation, 4 herring were found among 34 fish bones. Kit’n’Kaboodle appears to have been a place where small groups of people camped for short periods of time, and herring use was incidental to other activities.

Obsidian Cove (49-CRG-088) Rockshelter and Sea Cave are located 4 km east of Cape Felix on southwestern Suemez Island. Southwest Suemez faces the open sea, exposed to the full force of waves and weather moving across the North Pacific. The cove is named for obsidian nodules found along the beach (Moss and Erlandson 2001). The sea cave contained nine surface features, and four were sampled. The hearths and pit features were deposited during at least three discrete occupations between 2940 and 960 cal BP. Herring was represented by single bones in two features. In the rockshelter, a test pit was excavated into cultural materials dating to 1350–1260 cal BP. A single herring bone was identified among the more abundant salmon and rockfish (Moss and Erlandson 2001). Like at Kit’n’Kaboodle, the taking of herring at Obsidian Cove was incidental to other activities.

Cape Addington Rockshelter (49-CRG-188) is located on southwest Noyes Island, about 45 km west of Craig. The archaeological deposit within this wave-cut shelter was excavated in 1996 and 1997 (Moss 2004). Site deposits yielded evidence of two occupations, dated to 2000–690 cal BP and 700–140 cal BP. Herring were present in the ¼-inch samples from the older occupation, but most of the 2,178 fish bones were halibut (34 percent), salmon (31 percent), Pacific cod (28 percent) and rockfish (4 percent). From the bulk samples (0.132-in. mesh), 7 herring bones were found among 49 fish bones. In the ¼-inch samples from the more recent occupation (n = 224), herring were more common at 10 percent, but still less than halibut (39 percent), salmon (36 percent), and cod (11 percent). From the bulk samples from the more recent occupation, only 26 fish bones were recovered; 13 were salmon, and 8 were herring. Cape Addington was interpreted as a seasonal campsite, used in spring and summer to obtain deer, halibut, salmon, Pacific cod, marine mammals, and seabirds. The rockshelter may have also been used to smoke fish (Moss 2004; R. Smith 2008). Considering the amount of excavation and the number of bulk samples, however, herring was not a focus of site activities. Herring reportedly spawned around Noyes Island, but precisely where is unclear.

The Craig Administrative Site (49-CRG-443) is located less than half a kilometer from the famous herring locality, Fish Egg Island. This site is situated within Craig Ranger District headquarters in the city of Craig, on western Prince of Wales Island. Craig is well protected by San Juan Bautista, San Fernando, Fish Egg, and other islands. The archaeological site has been damaged by use and construction over the last century. As archaeologists Diane Hanson and Frank Broderick (1995, 1) noted, at least 14 archaeological sites have been recorded within a five-mile radius of 49-CRG-443. Hanson and Broderick (1995, 2–3) excavated three test pits in 1995, and in 2007, Shona Pierce (2008) excavated using finer screens. The site was occupied from 2250 to 1530 cal BP. Pierce took nine bulk samples (each two liters). She analyzed bone in 100 ml subsamples of the ⅛-inch fraction of the nine bulk samples and in 10 ml of the ¹⁄₁₆-inch fraction from two bulk samples. From the ⅛-inch samples, 378 herring vertebrae and 55 herring prootics (a cranial element) were identified, and from the ¹⁄₁₆-inch samples only “fish frags” were identified (Pierce 2008, 20). Fish Egg Island features prominently in Tlingit and Kaigani Haida history; the name Shaan Daa (Old [White] Island) refers to the whiteness created by spawning herring. Herring used to be “ankle deep to knee deep,” according to Arthur Kennedy (Craig). Large numbers of harvesters came from across the region to collect herring eggs from Fish Egg Island from late March into mid-April, but sea ducks and sea lions were also taken as they followed the herring. The Craig Alaska Native Village Corporation, Shaan Séet (Old [White] Strait), is named for the strait by Fish Egg Island, which also turned white with herring spawn in the spring.

The site 49-CRG-408 is located about 16 km northwest of Craig, along San Christoval Channel. The area is semiprotected by a scatter of small islands and the larger San Fernando Island to the south. T. Weber Greiser and colleagues (1994, 2–4) used shovel tests to find buried deposits, dry screening over ¼-inch mesh. They dated the shell deposit to 800–690 cal BP. Of eleven fish bones identified, one herring cleithrum was found (Greiser et al. 1994, 4–9). This is another case in which herring was identified despite the use of coarse mesh screens.

Site 49-CRG-409 was also identified by Greiser et al. (1994). The site is located about 22 km northwest of Craig, where San Christoval Channel opens up into the Gulf of Esquibel. Greiser et al. (1994, 4–10) classified the site as a fort, and two shovel tests yielded samples dated to 800–430 cal BP. Of 76 fish bones recovered, 96 percent were salmon, but a single herring dentary was found. Like sites 49-CRG-237 and 49-CRG-408, herring was identified but is probably underrepresented because of the coarse screen size used in recovery.

Site 49-CRG-412 is located ~26 km northwest of Craig along the Gulf of Esquibel, across from Heceta Island (Greiser et al. 1994). Two shell midden loci were found and deposits dated to 1820–1360 cal BP. Of 124 fish bones, 97 percent were cod, and a single herring bone was found. This is yet another site where herring was identified despite the use of coarse mesh screens.

Although Fish Egg Island was the epicenter of herring spawning on western Prince of Wales Island, herring spawned throughout a much more extensive area, including the shorelines of numerous islands in San Alberto Bay, Gulf of Esquibel, and Sea Otter Sound. Herring also spawned at the north end of Prince of Wales Island around Point Baker and Port Protection. Herring massed off Kosciusko and Baker Islands, and in winter, herring could be found in Meares Passage, Warren Channel, and Port Protection. Because herring was historically so abundant around Craig and Klawock, more work is clearly needed to sample sites in the vicinity. Even though only seven LTK consultants hail from this region, herring were clearly ubiquitous in the past.

SHTAX’HÉEN ḴWÁ AN: WRANGELL/PETERSBURG

Shtax’héen Ḵwáan territory is centered on the Stikine River (Shtax’héen), which provided access and a profitable trade corridor to the Interior. From here, the territory extends north on the mainland toward Frederick Sound to include Farragut Bay, and to the south it encompasses the Cleveland Peninsula. To the west, it includes northeastern Prince of Wales Island, eastern Kupreanof Island, and Wrangell, Etolin, Mitkof, and Zarembo Islands.

Archaeologists Charles Mobley and Mark McCallum (2001, 43) documented a double-lead-and-enclosure fish trap near Petersburg (north of the Stikine River mouth), which they suggested might have been used to catch herring. Whether or not Tlingit used intertidal stone traps to focus on herring or take herring along with other species attracted by the spring spawn is unknown but should prompt future research into the possibility of a prey as bait strategy (Monks 1987).

Coffman Cove (49-PET-067) is located on the northeast shore of Prince of Wales Island, about 60 km from the town of Wrangell, along the shore of Clarence Strait across from Etolin Island. The Coffman Cove site has been known since 1970 and has suffered continuous loss due to logging camp, road, residential, municipal, and other construction over the last fifty years. The site was tested by archaeologists with the Forest Service in the 1970s and those with the Alaska Office of History and Archaeology in 1993 (Reger 1995). In 2006, we returned to the site (Moss et al. 2016b).

The most recent excavations recovered bone (1) during wet-screening of fill through ¼-inch mesh, (2) in bulk samples, and (3) in “grab” samples of matrix. Four occupations were defined, dating 4160–4080 cal BP, 3800–3720 cal BP, 3510–3300 cal BP, and 2100–1930 cal BP. Aggregating the ¼-inch samples, 10,645 fish bones were recovered; 89 percent are salmon, followed by 5 percent cod, 3 percent sculpin, and less than 1 percent herring (n = 66). Of 391 fish bones recovered in six bulk samples screened over 0.132 mesh, 62 percent were salmon, 23 percent were herring (n = 88), and 14 percent were sculpin. Herring bones were recovered during field screening with ¼-inch mesh, but with the use of finer mesh, their abundance increased from 1 to 23 percent of the fish assemblage.

While excavating 49-PET-067, Moss could see that herring bones were not evenly distributed through the deposit. As a trial during excavation, a small bulk sample (~250 ml) was collected and transported intact to the University of Oregon laboratory. In the lab, this sample was screened over ¼-inch mesh, and bones larger than ¼-inch were identified, including salmon. Since many bones were falling through the ¼-inch screen, this finer material was scanned using a magnifier to identify herring bones. When screened over 2 mm mesh, herring vertebrae were still lost through the screen. Due to the high density of bones still remaining in the fine matrix, four more hours were spent picking small identifiable bones from the 200 ml subsample (Moss et al. 2016b, 154). From the 303 herring vertebrae pulled from the 200 ml subsample, a minimum density of 150 herring vertebrae per 100 ml was estimated.

This is a remarkably high density, with a minimum six individual herring represented in less than one-half cup of fine matrix. Many herring cranial bones were found, suggesting all parts of the herring skeleton were deposited here—perhaps from processing fresh herring for immediate consumption or from the disposal of bones from rendering oil. The number of herring bones at 49-PET-067 may not be typical, but this exercise highlights how fish bones can be concentrated in parts of archaeological deposits. Quite probably, herring were more abundant in the 49-PET-067 assemblage than suggested even by the 0.132-inch samples. Based on a range of seasonal indicators (Moss et al. 2016b), site 49-PET-067 is thought to have been occupied nearly year-round during at least some of its ~4,000-year history of occupation.

The Coffman Cove Ferry Terminal site (49-PET-556) is located just 600 m from the Coffman Cove site described above. This site was discovered during construction of the interisland ferry terminal. In 2006, it was excavated, with bones recovered during wet-screening of fill through ¼-inch mesh and in 27 bulk samples (Moss 2008). Site deposits were dated to 3010–2130 cal BP. Of 2,435 fish bones in the ¼-inch samples, 54 percent were Pacific cod, followed by rockfish (18 percent), sculpin (9 percent), salmon (5 percent), and lingcod (5 percent). Herring and halibut contributed about 3 percent each. The waters off Coffman Cove are thought to be an excellent place to fish for cod as they move up Clarence Strait toward Duncan Canal (Moss 2011a). From the bulk samples screened over 0.132-inch mesh, of 233 fish bones, 65 percent were herring, with cod (14 percent) and sculpin (10 percent) also common. Like the Coffman Cove site, this illustrates how much screen size affects relative abundance. In the Ferry Terminal site samples screened in the field with ¼-inch mesh, only 3 percent of the fish bones were herring, but with finer mesh, the proportion of herring increased to 65 percent. This suggests that the abundance of herring at both Coffman Cove sites has been underestimated. Overall, 49-PET-556 was occupied primarily in the spring, based on the abundance of Pacific cod (Moss 2011a). Like at the Leask site, a substantial number of herring co-occurred with cod.

Gumboot Midden (49-PET-401) is located near the head of Little Totem Bay at the south end of Kupreanof Island, along the shores of Sumner Strait. The site occurs near the boundary of Wrangell, Kake, and Klawock territories. Via water travel, the site is closest to Wrangell, located ~65 km to the east, although the distance north to Kake is not much farther. Archaeologist Jane Smith tested the site, dating a dense shell stratum to 730–590 cal BP (J. Smith 1996, 93). From a column sample in which material greater than ⅛ inch was analyzed, one herring bone was identified among twenty-one fish bones (J. Smith 1996, 101). The relatively high proportion of chitons— known locally as gumboots—found in the archaeological sample accounts for the site’s name.

From TEK, herring spawned all over Shtax’héen Kwáan territory, including along West Behm Canal, Bradfield Canal, Ernest Sound, Wrangell Harbor, Farragut Bay, and Thomas Bay. In winter, herring could be taken around Wrangell, Deer Island (Ernest Sound), and Wrangell Narrows (Petersburg). Thornton conducted one individual interview in Wrangell, although participants from Ketchikan, Petersburg, and Kake also provided comments on the area.

ḴÉEX’ ḴWÁ AN: KAKE

The four archaeological sites with herring bones in Kake territory are all on Kuiu Island. Although Kuiu Island was encompassed within Kake territory by Walter Goldschmidt and Theodore Haas ([1946] 1998), earlier ethnographic works from the 1880s and 1890s (e.g., Emmons and de Laguna 1991; Krause 1979) identify the “Kuyu” (from the Tlingit name for Tebenkof Bay, Ḵuyú, “Inside a Cave”) as a separate ḵwáan. Ḵéex̱’ and Kooyu territories are lumped together here because the Kooyu ḵwáan was struck by an early smallpox epidemic, after which survivors settled in Kake and Klawock. Tebenkof Bay is the largest embayment on western Kuiu; each of the four sites was investigated by Herb Maschner (1992). Western Kuiu lies along a waterway where Chatham Strait and Frederick Sound converge and is somewhat protected by Baranof Island to the west. The town of Kake is about 80 km north-northeast from Tebenkof Bay via water route.

Maschner labeled each of the four sites as a “house depression village” and conducted substantial excavations. Fish bones were identified in materials greater than ⅛ inch, yet some samples were screened over ¹⁄₁₆-inch mesh. Maschner (1992, 318–20) noted that “a good portion of the herring vertebra [sic] from some units is found only in these [¹⁄₁₆-inch] samples,” but where these samples originated and the numbers of herring recovered were not reported (see Moss et al. 2010 for more detail).

Elena Bay Village (49-XPA-029) is centered within Tebenkof Bay along a west-facing shoreline with good views of the bay. Seven housepits were identified, and two occupations were defined: one dated to 1550–1170 cal BP and the other to 300–100 cal BP. In the older occupation, of 3,553 fish bones, 65 percent were herring, 27 percent were salmon, and 7 percent were Pacific cod (Maschner 1992, 318). In the more recent component, of 7,359 fish bones, 82 percent were salmon, followed by herring (17 percent) and cod (1 percent). Whether the differences in herring relative abundance relate to change over time, variability within the deposits, or different recovery strategies cannot be determined.

Step Island Village (49-XPA-039) is positioned along a small cove on the west side of Step Island in the middle of Tebenkof Bay. This site is about 3 km southwest of Elena Bay Village, and six house depressions were recorded. Multiple components were defined, but differences in herring abundance may relate to differential use of fine-mesh screening during excavation. The occupations ranged from 4600 to 730 cal BP, yielded 11,718 fish bones, with 66 percent herring and 26 percent cod. The numbers suggest that over a ~4,000-year time period, herring and cod were the primary taxa used here.

Site 49-XPA-106 is located along a small cove northeast of Gap Point on the northwest shore of Tebenkof Bay, about 3 km across the bay from Elena Bay Village. The site contained five house depressions and was dated to 800–630 cal BP. Of 515 fish bones, 92 percent were salmon, with less than 4 percent each of herring and cod. Site 49-XPA-112 is located just 1.5 km north of 49-XPA-106. It is the most protected of the four Tebenkof sites described here, located along a small stream, with three housepits. The site was dated to 1270–620 cal BP, and yielded 548 fish bones, of which 98 percent were salmon, with only eight herring bones. The high percentages of salmon bones at both 49-XPA-106 and 49-XPA-112 suggest salmon taken from nearby streams. Their fish assemblages differ from those of Step Island and Elena Bay, sites located closer to the center of the bay, where herring might mass during spring spawning. Step Island Village displays the cooccurrence of cod and herring similar to what has been noted for the Leask and Coffman Cove Ferry Terminal sites.

The LTK indicates that Tebenkof Bay (and Elena Bay within it) were excellent sources of herring, where they spawned in April (Clarence Jackson, Kake) and massed in significant numbers, enough to supply the herring reduction plant at Port Walter and often others, such as Rowan Bay. Herring were also available in winter according to Ralph Guthrie (Petersburg/ Sitka). Clarence Jackson stated that the herring “disappeared” from there within his lifetime (Thornton et al. 2010a, 389–90), as a result of the reduction fisheries.

As outlined in appendix B, after the area around Killisnoo was fished out, and after the demise of the Killisnoo plant, seventeen other herring reduction plants were established along southern Chatham Strait, within Ḵéex̱’ and Kooyu territories. A focus group was held in the town of Kake, and of the seventeen people who participated, seven grew up in Kake. There is rich information on herring in Kake territory, even though the zoo-archaeological record of herring bones is nonexistent for Kupreanof Island, eastern Kuiu Island, southern Admiralty Island, and southern Baranof Island. Dozens of spawning locations are named along all shores of Kuiu Island, southeastern Baranof Island, in the somewhat protected waters between Kupreanof and Kuiu Islands, and along the north and west Kupreanof shoreline. Herring numbers were so abundant in Frederick Sound, western Kuiu, and between Kuiu and Kupreanof that multiple consultants described these waters as “boiling” with herring. Locations where herring oil was processed include Big Creek (north Kupreanof) and Washington Bay (northwestern Kuiu); the latter also became a reduction plant site. Places where herring could be taken during winter include the Keku Islets, Tebenkof Bay, and Port Malmesbury.

XUTSNOOWÚ ḴWÁ AN: ANGOON

The territory of the Angoon Tlingit encompasses parts of Admiralty, Chichagof, and Baranof Islands. Despite inconsistent screening at the site, the oldest herring bones in the territory occur at Hidden Falls (49-SIT-119) in deposits dating from 5480 to 870 cal BP. Hidden Falls is located on the northeast side of Baranof Island across Chatham Strait, about 35 km from Angoon. The site is located at the head of the small Kasnyku Bay near the outlet of Hidden Falls Lake. The semiprotected waters of Kasnyku Bay to the east feed into the more open Chatham Strait. The site name comes from the waterfall known as Hidden Falls, which enters the lagoon fed by a cirque lake, Hidden Lake. The Hidden Falls drainage supported a small run of salmon prior to hatchery construction (Moss 1989b, 109). Larger salmon runs are found in Cosmos Cove, located ~6 km to the north, where a wood stake fishing weir is dated to 3830–3630 cal BP (Moss and Erlandson 1998, 186).

The Hidden Falls archaeological site was discovered during salmon hatchery construction, and half the site was destroyed before archaeological investigation began in 1978. In deposits dated to 5480–3360 cal BP, 16 herring vertebrae were found among 209 fish bones. In deposits dated 3270–870 cal BP, 95 herring vertebrae were found among 9,679 fish bones (Moss 1989b). The most recent occupation occurred during the winter and early spring, when people at the site relied upon stored salmon, fished for Pacific cod, and collected shellfish, based on ethnographic patterns of seasonal resource use (Moss 1989b). At the time of reporting, the smaller faunal assemblage in the middle occupation was thought to relate to the low density of shell in the deposit. Yet fine-mesh screening was not consistently employed during the excavation, so the abundance of herring at Hidden Falls is underestimated. The site occurs on the west side of southern Chatham Strait, where massive schools of herring occurred in June, according to Eric Jordan (Wrangell).

In the 1980s, eight sites near Angoon were test-excavated, and bulk samples were screened over 2 mm mesh (Moss 1989a). All but one of these sites yielded herring bones, spanning a period of ~1,800 years. The absence of herring at the one site located along Salt Lake is probably due to its setting up inside a quiet-water lagoon with low salinity. Yet Salt Lake lies just beyond Mitchell Bay, a place Charles Jack Jr. (Hoonah) noted as a locale where herring could be found in winter. Among the seven sites with herring bones, they were particularly abundant at Garnes Point (49-SIT-304), located on Favorite Bay, where they made up 99 percent of fish. The bay was a “famous locality for herring” (de Laguna 1960, 46), and ethnographic information indicated the area was used in the fall to process herring oil (Moss 1989a). Interview data suggested that Tlingits came from other communities (Hoonah and Kake) to render herring oil here but that the area was not significant for spawning. Garnes Point was also mentioned at the beginning of this chapter because it is located near where many Tlingit were staying in late October 1882, when the US Navy bombarded Angoon. This notorious event roughly coincides with the beginning of the commercial herring industry in Alaska.

The first and only reduction plant that operated in British Columbia or Alaska for nearly forty years was built on Killisnoo Island near Angoon. The North West Trading Company began operation in 1878 and started processing herring in 1882. Later it produced salt-cured herring, and in the 1920s, other herring operations were established along southern Chatham Strait. The late Walter Soboleff, who was born at Killisnoo in 1908 and worked at the reduction plant there as a young man, remarked that by the 1920s, herring seiners had to travel farther and farther (to Eliza Harbor and other distant places) to catch enough herring to supply the reduction plant (Thornton et al. 2010a). When the town of Killisnoo was largely destroyed by fire in 1928, the plant closed.

The Killisnoo Picnicground Midden (49-SIT-124) is located on Admiralty Island, 5 km south of Angoon and about 400 m northeast of the Alaska State Ferry terminal. It is situated less than a kilometer from the ruins of the herring reduction plant on Killisnoo Island. Portions of the site were damaged by road construction (before 1967), by grading and gravel removal (1970–80), storm damage (1984), and continuing erosion along cut banks. The site extended for 220 m along the shoreline in a curvilinear band at the time of investigations in 1985 (Moss 1989a, 2007). The site is not located along a salmon stream.

The precontact occupation of the Killisnoo Picnicground Midden is dated to 1730–850 cal BP and considered a single component (Moss 1989a; Moss et al. 1989). Of the 1,872 fish bones, 207 (11 percent) are herring. Most fish bones recovered from the site are salmon (71 percent), followed by herring, Pacific cod (10 percent), rockfish (3 percent), and other trace taxa (Moss 2007). Yet herring bones were unevenly distributed in the deposit and mostly occurred in the 2 mm samples, not those screened over ⅛-inch mesh.

The site was classified as a village in 1989 based on the linear extent of the midden along the shoreline and the presence of sea otter, seal, dog, land otter, beaver, and a wide range of shellfish. Like many known archaeological sites, its use during the twentieth century and proximity to a population center have made it vulnerable to disturbance.

The next three sites are all located east of Angoon within a complex system of waterways and small islands that drain three major estuaries: Mitchell Bay, Kanalku Bay, and Favorite Bay. While Mitchell Bay is a place where herring wintered, at Favorite Bay herring were fished in autumn for their oil. Yaay Shanoow (49-SIT-132) is a fort site located atop a headland known as Pillsbury Point. Because of its position along narrow channels with strong tides, control of this location was of strategic importance, and access to the site depended on the tide. Yaay Shanoow (Yáay Shanoowú) means “[Humpback] whale’s head fort,” although the site is known locally as Shark’s Head Fort, referring to the shape of the sandstone at the base of the headland. The suffix noow indicates a fort site, in this case affiliated with the Wooshkeetaan clan (Moss and Erlandson 1992). The site was identified in 1949 by archaeologist Frederica de Laguna, who later excavated here and characterized it as a sea otter hunting camp. The 1985 samples yielded radiocarbon dates and herring bones; the site dates from 970 to 700 cal BP, and of 356 fish bones, 41 percent are herring and most of the rest are salmon (57 percent; Moss 1989a, 203). The occupation of Yaay Shanoow was thought to have been complementary to that of nearby Daax Haat Kanadaa (49-SIT-244).

Daax Haat Kanadaa (Daax̱aatkanadaa) is positioned on a small, steepsided island, just 250 m across the channel from Yaay Shanoow. The site’s name means “where the tide passes back and forth” (or “where the tide flows around [the island]”; de Laguna 1960, 79), and the island is very difficult to access when the tide is running in or out. Site residents built a cobblestone causeway to connect the island of Daax Haat Kanadaa to the larger Channel Point Island. This causeway is only exposed at low tide and provides access to freshwater on the larger island. The site’s strategic position with good views and stories of Deisheetaan clan battles all support its identification as a fort.

Like Yaay Shanoow, Daax Haat Kanadaa was identified in 1949 by de Laguna (1960). The site is dated to 1000–220 cal BP (Moss 1989a). Of 1,731 fish bones, most are herring (55 percent) and salmon (44 percent; Moss 1989a, 175–77). Like Yaay Shanoow, although Daax Haat Kanadaa is known as a fort, a wide range of activities were staged from here. Sea otters and seals were common at both sites, most likely taken from the kelp beds nearby (Moss 2020). Herring and salmon were both abundant.

Anteyuq (Aandaayaagú, “Rowboat”; 49-SIT-299) is positioned along the middle channel of Kootznahoo Inlet near the entrance to Favorite Bay. Discontinuous patches of shell midden occur over a 300 m long area parallel to the shore, and the site is named for a shallow lagoon nearby. Smokehouses and cache pits were used here into the twentieth century, which led Moss (1989a) to classify it as a fish camp. The site was used from 1530 to 590 cal BP, and of 1,109 fish bones, most were salmon (97 percent), but herring were present (n = 13, 1 percent; Moss 1989, 332–33). Sea otter, seal, and beaver were also found.

Two archaeological sites with herring bones are found in Hood Bay, the first major embayment south of Angoon on southwest Admiralty Island. Some interviewees suggested that herring spawned in Hood Bay; Distant Point outside the entrance was mentioned by Matthew Kookesh (Angoon). Keishísh Aaní (Alder Town; 49-SIT-259) is located near the entrance to Hood Bay, and includes a fort on a headland and a 350 m long curvilinear shell midden (Moss 1989a). The site name refers to the extensive stand of alder trees growing above the beach, which may be linked to Alder Town, mentioned in passing by Olson (1967, 76). The site is located ~15 km from the several salmon streams at the head of Hood Bay, in the north and south arms. The fort dated to 880–720 cal BP but did not yield herring bones. From the terrace above the beach a sample dated to 1680–1170 cal BP yielded just two herring among sixty-five fish bones (Moss 1989a, 269).

Marten’s Fort (49-SIT-171) is situated on a rocky promontory with a commanding view, and the site’s Tlingit name, K’úxnoowú, contains the suffix meaning “fort” (nu or noow). The site is affiliated with the Daḵl’aweidí clan, and the remains of a stranded floating fish trap were recorded nearby. This trap was probably associated with the Hood Bay Cannery (1918–61; Mobley 1999). The site is dated to 1060–830 cal BP, and of 384 fish bones, most are salmon (96 percent), although herring was also found (Moss 1989a, 221).

From LTK, herring spawning is reported in Hood Bay, the south end of Admiralty Island (Murder Cove and Eliza Harbor), and on the west side of Chatham Strait (Tenakee Inlet and Kelp Bay). No archaeological sites have been investigated in any of these key areas. Large numbers of herring school in Chatham Strait, in the bays on its west side (Tenakee Inlet, Kelp Bay, and Sitkoh Bay) and along the south end of Admiralty, where we lack archaeological data. Reports of wintering herring in Mitchell Bay, Eliza Harbor, and Tenakee should prompt more archaeological research in those areas. When we consider that of eighty-six consultants, only one lives in Angoon, and one other grew up in Angoon, and that no focus groups were held in Angoon, the information is limited. Yet twenty-seven consultants commented on herring in Xutsnoowú territory, suggesting herring were exceedingly important here in the past.

SHEET’KA ḴWáAN: SITKA

Sheet’ka Ḵwáan territory encompasses the Pacific coast of Chichagof and Baranof Islands and many smaller islands from Point Urey in the north to Cape Ommaney in the south. It includes waterways between Chichagof and Baranof including Peril Strait, portions of Hoonah Sound, and Patterson Bay (Goldschmidt and Haas 1998). Sheet’ka Ḵwáan territory is the center of the commercial herring fishery today. Its herring stocks were massive, historically, and the region continues to support the highest herring spawning populations today in Southeast Alaska, which have persisted against a variety of commercial fishing onslaughts.

Jamestown Bay Midden (49-SIT-228) is situated on private land along the road system in Sitka, about 2.5 km east of Castle Hill. The archaeological deposit occurs on a rocky knoll on the north shore of Jamestown Bay, a place where herring spawned in abundance. The site landform is typical of a fort site. In 1983, with permission from the landowner, a single bulk sample was removed from a cut bank and dated to 780–540 cal BP. Of the 199 fish bones identified in the 2 mm mesh sample, 57 percent were herring and 43 percent were salmon (Thornton et al. 2010a). Mobley (2003, 19) revisited the site and described a two-foot-thick shell midden deposit. The site may be associated with the name Dukcha Noow (Daxunoow or Deikeenoow?), or Facing Out to Sea Fort (Mobley 2003, 17). The site’s original extent is unknown as it has been badly damaged by residential construction and occupation.

Jamestown Bay Midden was the only site near Sitka that had yielded herring bones at the time of the Herring Synthesis study (Thornton et al. 2010a). To advance our understanding of the long-term history of herring in this area, in 2011, Moss worked with the Sitka Tribe to survey additional sites that might yield herring bones. Forest Service archaeologists had excavated the Starrigavan site (49-SIT-229) in 1984 and 1991 (Davis 1985; Campen et al. 1992). The site was a dense shell midden located on a low terrace about 8 km north of Sitka within a popular recreation area on the north side of Starrigavan Creek and along the shoreline of Starrigavan Bay. Although the deposits were not screened during either excavation, bulk samples were taken in 1984. Herring bones had not been reported, but the faunal remains had not been studied. In 2011, Moss obtained two 1984 bulk samples from the Forest Service that had never been analyzed and sorted them for herring bones suitable for ancient DNA analyses (Moss et al. 2016a). More than three hundred herring bones were recovered from a sample dated 650–550 cal BP, and fewer herring were found in the undated sample (Moss 2012). From LTK, we know herring spawned along Starrigavan Bay (Nels Lawson, Sitka), and just offshore are the Gavanski Islands (~3 km away), well known as a place to gather herring eggs.

Of the sites visited or recorded in 2011, two additional sites yielded herring bones. The White Rock Shell Midden (49-SIT-246) is located about 7 km north of Sitka (along the road system) on a low, 1–2 m terrace immediately back from the high-water mark and on a flattened, 8–10 m rock outcrop. Shell midden was exposed in tree throws and eroding slump deposits; the site has a good southwest exposure, and the upper portion provides a panoramic view of Sitka Sound and is a defensible strategic location. In 2011, at least three large spruce trees had fallen from the upper terrace into the intertidal zone, with shell midden caught in the tree roots dropping onto the beach and being eroded with each high tide. A bulk sample was recovered from the tree roots that has yielded twenty-six herring bones, dating to 650–550 cal BP (Moss 2012). The Gavanski Islands are only 2 km offshore from White Rock.

Krestof Shell Midden #1 (49-SIT-917) is located in the Magoun Islands– Port Krestof State Marine Park, about midway along the eastern shore of Kruzof Island, about 19 km across Sitka Sound from Sitka. It is a dense shell midden exposed in a massive 3 m high rootwad that has fallen from the first terrace, about 3 m above the high tide line. The site is positioned at an excellent place to land a boat, just outside the extensive rich mudflat of Port Krestof. From a bulk sample, three herring bones were recovered from a stratum dated to 630–540 cal BP (Moss 2012). Herring reportedly spawned around the circumference of Kruzof Island (John Nielsen, Sitka).

Kasiana, Middle, and Crow Islands are consistently cited as important places for members of the Sitka Tribe, who collect herring eggs from these localities in the spring (late March into mid-April). Unfortunately, the 2011 survey did not identify any precontact camp or processing sites on these islands (Moss 2012). Overall, the area shows lots of evidence of recent and twentieth-century use, including substantial fire pits, numerous stumps from logging, many cut poles, and occasional culturally modified trees of recent vintage. Some portions of the islands are riddled with trails, and although buried charcoal was found in a few probes, no ancient cultural material was found. Overall, the amount of shoreline available for substantial occupation on Middle, Crow, and Kasiana Islands is limited. Much of the shoreline is relatively steep, and while contemporary people build docks or artificial landings to facilitate boat access, this would not have been done prior to Euro-American contact. Substantial precontact settlement sites require good sources of running freshwater and beaches suitable for canoes. Complete survey of these islands is also constrained by the amount of land in private ownership.

Thornton interviewed nineteen individuals with knowledge of Sitka, many of whom were lifelong residents. TEK is replete with scores of locations around Sitka Sound where herring spawned (Thornton et al. 2010a, 435–514), and some consultants suggested herring spawned all the way south to Cape Ommaney on Baranof Island’s southern tip. Herring also spawned throughout Chichagof waters (Peril Straits, Hoonah Sound, Lisianski Inlet, and Fish Bay). Herring could also be found in parts of Sitka Sound during fall and winter (Crawfish Inlet, St. Lazaria Island, Katlian Bay, and Silver Bay). Because Sitka Sound herring fisheries play such a key role in the contemporary economy of Southeast Alaska, the Sitka subregion clearly deserves more systematic archaeological investigation.

Á AK’W ḴWÁ AN AND T’AAḴÚ ḴWÁ AN: JUNEAU/DOUGLAS

Áak’w Ḵwáan territory extends from Berners Bay in the north, south to Gastineau Channel, and encompasses most of Douglas Island and the west coast of Lynn Canal from St. James Bay to Point Howard. It includes northern Admiralty Island (Oliver Inlet, Hawk Inlet, and Mansfield Peninsula). T’aaḵú Ḵwáan territory extends from Holkham Bay north to Endicott Arm, Taku Inlet, the southern tip of Douglas Island, and the southern Gastineau Channel.

Despite Juneau’s status as the largest city in Southeast Alaska and the capital of the state of Alaska, very few sites located within Áak’w and T’aaḵú Ḵwáan territories have been tested. The North Point site, while located within T’aaḵú territory according to Goldschmidt and Haas (1998, 88–89), is very close to the boundary with Kake territory.

North Point (49-SUM-025) is situated well within the protected Port Houghton on the mainland, about 130 km south of Juneau and 55 km northeast of Kake. Port Houghton empties into Stephens Passage not far from its confluence with Frederick Sound and remains an important area for herring. The archaeological site is located near a rocky headland on the south shore, along a small, north-facing cove. The intertidal shell midden was dated to 2770–1990 cal BP, with deposits above the midden dated to 1900–150 cal BP (Bowers et al. 1996). Of 2,415 fish bones recovered in ¼-inch screens, 87 percent were Pacific cod, followed by rockfish (6 percent), salmon (6 percent), and other fish in trace quantities, including 6 herring bones. From a single bulk sample, Moss analyzed 100 ml of matrix retained in the 2 mm screen. Of 358 bones sorted out, most were too fragmentary to identify, but 36 herring elements were found (Bowers and Moss 2001, 174n5). This suggests that herring were much more abundant in the North Point shell midden than suggested by their numbers recovered in the ¼-inch screens. Herring spawn in the area somewhat later than elsewhere, from mid-April into May (Thornton et al. 2010a, 517).

North Point residents focused on cod fishing, but they also used resources from high-elevation alpine areas, forested shoreline, and the intertidal zone (Bowers and Moss 2001, 173). The abundance of cod led to the inference that the site was occupied in late winter to early spring (Bowers and Moss 2001, 169–70). Although North Point is the only site on the mainland that has produced herring, no other mainland site contents have been screened with fine mesh, so the scarcity of records probably reflects sampling bias.
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FIGURE 3.2. Herring catch at Douglas City, 1895. Courtesy of Alaska State Library, William Smith Photo Collection, P339-11.



Thornton and assistants interviewed fourteen individuals in two focus groups in Juneau, who shared TEK/LTK of the region. In and around Juneau, herring used to spawn in June, considerably later than Sitka and elsewhere. Large numbers of herring used to spawn around Admiralty Island (Seymour Canal, Hawk Inlet, Gambier Bay, and Pybus Bay) and near Juneau (Lynn Canal, Berners Bay, Indian Cove, Auke Bay, and Douglas Island). At the city of Douglas on Douglas Island, the scale of the 1895 herring catch is illustrated in figure 3.2. Auke Bay is a famous locality where herring spawned, and according to oral history, the Áak’w Ḵwáan people settled at Auke Cape in part because of the abundance of herring and moved their village to what is now Auke Recreation Area, beyond Indian Cove, so as not to disturb this important spawning area (Thornton 2012). In 2014, Moss recovered a small bulk sample from Auke Nu (Áak’w Noow; 49-JUN-239), but it did not contain any herring bones. The sample was taken from shell midden actively eroding into the intertidal zone. Even though the site is located on private land, it should be systematically sampled because of its potential to yield key information about precontact Tlingit use of herring at this locale and the site’s importance in Áak’w Ḵwáan history.

BROAD PATTERNS OF HERRING OCCURRENCE

The spatial distribution of archaeological sites with herring bones across Southeast Alaska is extremely uneven. Herring records are absent in the northern third of the region, and large gaps occur between clusters of sites near Angoon and in Tebenkof Bay, where concentrated field work has taken place. Since herring were recovered from most sites that were tested adequately, this spatial patterning mainly reflects the location of archaeological projects, rather than something distinctive about past herring distributions or human use patterns. Overall, site records emphasize use of three main fish: herring, cod, and salmon. Nonschooling bottom fishes (rockfish, greenling, sculpin, and halibut) are prominent mainly in sites located on the outer Prince of Wales Archipelago. Herring bones are present in 75 percent of sites sampled using 2 mm and ⅛-inch mesh, indicating they were a consistent part of subsistence throughout human occupation of Southeast Alaska.

From Upper Yatuk Creek and Chuck Lake localities 1 and 3, herring use dates to more than 10,000 cal BP and into the Early and Middle Holocene periods. Most records postdate 4500 cal BP because of sampling; herring numbers increase as the number of tested archaeological sites increases. Few fish assemblages are more recent than 500 cal BP, resulting in an unfortunate temporal gap between the most recent archaeological sites and the historical period. Relatively few archaeological investigations have occurred within the territories of the Yakutat, Chilkat, Chilkoot, and Huna Ḵwáans, located in the northern part of Southeast Alaska. Likewise, very few sites have been tested with methods adequate to recover herring in Sitka, Áak’w, and T’aaḵú Kwáan territories. More sites have been tested on the islands of the Alexander Archipelago than the mainland of Southeast Alaska.

At the Leask site, Coffman Cove Ferry Terminal site, and Step Island Village, a relatively high proportion of herring co-occurs with a substantial proportion of Pacific cod, signaling late winter to early spring occupation. Herring appear to have been incidental constituents of the outer coast assemblages from the Prince of Wales Archipelago, including Obsidian Cove, Cape Addington Rockshelter, and Kit’n’Kaboodle. At the Coffman Cove site and at Killisnoo Picnicground Midden, herring remains were markedly uneven in their distribution across the shell middens. Salmon and herring occur in abundance at Yaay Shanoow and Daax Haat Kanadaa. It is rare to find cod and salmon that occur in comparable amounts within a component, but we note this in the most recent occupation at Hidden Falls. Only at Garnes Point was the assemblage almost entirely herring, suggesting that the fishery was extremely specialized at this site near Angoon. At other sites, we lack quantification of other fish, precluding assessments of relative abundance (e.g., sites near Sitka, Craig Administrative Site).

Understanding the genetics of preindustrial herring may help us ensure herring’s survival into the future. In a study of their ancient mitochondrial DNA, we tested 84 herring bones from 17 archaeological sites (Moss et al. 2016a) described herein. Preservation of genetic information is effectively complete for the last 2,400 years, but achievable back to the terminal Pleistocene (68 percent success rate for samples between 10,500 and 2400 cal BP). These analyses will be expanded in the future to develop a richer pattern of biological variability. The resulting data show genetic continuity between archaeological and modern herring populations. At the time of this writing, the main technical challenge is to extract adequate amounts of nuclear DNA from the ancient samples for identifying more informative DNA markers that can be used to more effectively reveal any population diversity or population size changes over time when compared to modern herring. Technical advances in the study of modern herring DNA are needed before we test more ancient herring samples, but molecular ecologist Eleni Petrou (2019) has made substantial progress. Nonetheless, the population structure of modern herring probably differs from that of the past. As data accumulate, we should more fully understand the long-term historical ecology of herring and how it might inform management today. Archaeological data are essential to extending the chronology of herring population changes and can potentially help us understand current declines.

Even though herring fishing started over ten thousand years ago, researchers have not found any evidence that herring (or any other Northwest Coast fish) was overexploited by Indigenous peoples in the ancient past.6 Herring probably played different dietary roles in different cultural settings at different times; in some areas it was a seasonal feast food, while in others its products were processed into forms that could be consumed throughout the year. Herring provided essential nutrients that affected human health, growth, and development, and likely facilitated demographic expansion (Moss 2016). In some areas, surplus herring were likely traded, although we lack direct archaeological evidence of this.

Is the archaeological record of herring in Southeast Alaska robust enough to consider herring to have been a cultural keystone species in the past? Garibaldi and Turner (2004) consider cultural keystone species to be those characterized by (1) intensity, cultivation, and multiplicity of use; (2) rich linguistic and (3) cultural associations; (4) persistence in memory and use despite cultural change; (5) unique and irreplaceable roles in social-ecological systems; and (6) value in providing opportunities for resource acquisition beyond the home territory. Most of these attributes cannot be evaluated with archaeological data. Yet considering how fragmentary the archaeological record is, the frequency and abundance of herring bones in sites fewer than four thousand years old is striking. In sites two thousand years old or less, herring bones are consistently found in abundance. This suggests regular and intensive use, at least for the last two thousand years. In the spring, the herring congregate and lay their eggs in the intertidal zone in a manner not duplicated by any other species. This has made herring eggs a critical seasonal resource, not just for humans but for an array of other animals people depend upon. This characteristic makes herring irreplaceable and unique. All of this corroborates the portrait of herring as a cultural keystone species on the Northwest Coast for at least two thousand years and maybe longer.

FUTURE RESEARCH: FILLING THE GAPS IN THE ZOOARCHAEOLOGICAL RECORD

We recommend that archaeologists in the region do a better job documenting all excavations by explicitly describing areas and volumes excavated and methods of recovery, identification, and analyses. Archaeologists should use ⅛-inch (or finer) mesh screens or recover bulk samples to facilitate sampling of herring and other small fish. Special efforts should be directed to sampling sites for herring in the vicinity of localities where herring were historically abundant, including Sitka, Craig, and Auke Bay. We also recommend testing sites within the territories of the Huna, Klukwan, Yakutat, Áak’w, and T’aaḵú Ḵwáans, where few sites have been investigated. Although additional work is required for sites dating from all time periods, sites older than 4500 cal BP and more recent than 500 cal BP are very poorly represented. Investigators studying sites of this age should be vigilant about using data recovery techniques that will ensure adequate sampling of herring bones.


CHAPTER 4

HERRING CULTIVATION AMONG
THE TLINGIT AND HAIDA

GIVEN THE PRIMARY AND SECONDARY BENEFITS OF ABUNDANT herring in the marine ecosystem, their value as an immediate, storable, and tradeable commodity, and the intimacy with which Natives were familiar with their reproductive cycles, considerable effort was invested to cultivate herring presence and abundance, and to control harvest conditions so as not to threaten local populations. Foundational and cultural keystone species, like herring, are the subject not only of much local and traditional knowledge (LTK), but also of a highly elaborated set of cultural practices— material, social, and spiritual—that can be considered as cultivation. The word cultivation is chosen deliberately in part to transcend the traditional perspective of so-called hunter-gatherers as noncultivators. Ample evidence supports the idea that the complex fisher-hunter-gatherers of the Northwest Coast were skilled cultivators of plant and animal species and their habitats (Deur and Turner 2005; Thornton and Deur 2015). This cultivation was based on an Indigenous ideology and set of practices honed over millennia of dwelling among rich but variable fish, wildlife, and plant communities in an ecological system known for both microfluctuations and significant environmental changes over time. Cultivation helped Tlingit and Haida communities mitigate and even capitalize on such variation and change, thus ensuring the abundance and stability of key resources. Southeast Alaska Natives considered the cultivation of herring as a way of “improving” the territory for human sustainment, like the cultivation of livestock or crops in Western agricultural ideology. Tlingits call this “taking care of places” (Thornton 2008), and it is an ethos and responsibility that comes with claiming ownership over places, as Tlingit and other Northwest Coast groups did.

By taking care of herring places, Tlingit and Haida peoples were claiming not simple ownership but what economist Ronald Trosper (2009, 142) terms “contingent proprietorship,” which was “embedded in a system that included ethics of respect for the environment, a property-rights system that gave clear authority to owners of sites, a system of reciprocity that, by requiring sharing... also discouraged excessive harvest, public accountability, and standards for chiefs that required enforcement.” In the case of Tlingit and Haida communities in proximity to herring spawning areas, this involved a cultural model of care, cultivation, and ecosystem stewardship.

This is why when Frank Johnson, the well-known Tlingit leader representing the Alaska Native Brotherhood civil and land rights advocacy organization, testified on behalf of his people’s aboriginal fishing rights in land claims hearings held in 1944 (Hanna 1944, 2314–15), he spoke of Southeast Alaska Natives’ (Tlingit, Haida, and Tsimshian) cultivation, stewardship and proprietorship over Pacific herring spawning grounds:


Places are noted for being spawning areas for herring, the most important fish today commercially for the hook and line fishermen. The eggs constituted a valuable food product as well as the herring itself and extracted oil. It was considered so important that it was the one fish the eggs of which were sometimes planted in various places convenient to [our] winter homes.

During the spawning season (March to May) it was the practice to put branches of young hemlock where herring are spawning. Eggs are deposited by the herring on the branches as well as on seaweeds, certain kelp and rocks, or anything that is smooth. Then the branch is towed to where it is desired to have the herring spawn in later years. Of course, the place must be otherwise suitable, and a place that has the right kind of bottom... or where certain kinds of kelp and seaweeds are picked, or where certain kinds of kelp are plentiful. [See fig. 4.1.]



Mr. Johnson described a process of ecological cultivation and stewardship involving local and traditional knowledge and applied techniques to develop, maintain, or restore a critical species and its habitats for the wellbeing of local inhabitants, both human and nonhuman.
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FIGURE 4.1. Herring eggs on Macrocystis kelp, one of the types of kelp preferred by many elders. Courtesy of Bethany Sonsini Goodrich.



The term cultivation is preferred to other terms, such as “habitat modification” or “ecosystem engineering” (Jones et al. 1994; Smith and Wishnie 2000), because cultivation often involves more than fashioning material landscapes. It may also necessitate negotiating relations with animals, plants, or other beings that possess the agency, intelligence, and volition to “choose” to inhabit those landscapes (or not) according to how well people make conditions attractive (or not) for their presence. As part of their cultivation, culturally important fish, such as herring, were welcomed ceremonially when they returned each year to spawn on the branches laid down for them by the Indigenous fishing communities that depended upon them.

Herring cultivation traditionally involved a set of material, social, and spiritual techniques through which Natives attempted to optimize their relationships with sentient fish populations. This relational context provided a means not only of sustaining herring in particular seascapes but also of continuous learning about this keystone species within a complex, evolving marine ecosystem over generations. Indeed, when we consider cultivation as a system of relations and exchange, it becomes evident that Indigenous herring stewardship did not develop as a result of catastrophic depletion events, although these are often important triggers for changes in human behavior toward critical species (Turner and Berkes 2006, 513), but rather through the appreciative care, lure, and inquiry that underlie Tlingit and Haida systems of cultivation of key animals and plants. Correlatively, techniques in various herring seascapes evolved differently according to local customs and geography, including both biotic and abiotic conditions of the environment and harvest preferences of local groups.

The origin, development, and contemporary practice of herring cultivation form a “knowledge-practice-belief complex” (Berkes 2012) involving three important elements: (1) intimate place-based understanding of herring ecology; (2) interspecies communication and negotiation with herring; and (3) strategic interventions to improve herring access, predictability, reliability, and productivity. This cultivation featured a variety of techniques, including herring attraction and protection during spawning, habitat enhancement for spawning, and transplantation—the moving of eggs from one spawning area to create or augment another spawning area, as alluded to in Frank Johnson’s testimony. The efficacy and utility of these techniques are of relevance to current issues of herring population stress and recovery.

THE ORIGIN AND DEVELOPMENT OF HERRING CONSERVATION AND CULTIVATION

An ethos of conservation or cultivation takes both individual and collective effort to develop and maintain, and thus tends to emerge only around culturally important resources, be they cultural keystone species or otherwise. The myth of “green primitivism” (Ellen 1986) and the “indigenous conservationist,” or what some have called the “long shadow of an ecologically noble savage,”1 has been largely laid to rest in academic circles as an overgeneralization at best. Even where Indigenous resource strategies and practices have proven adaptive and sustainable, there is the question of whether this “conservation” is intentional (Krech 1999), by design (Smith and Wishnie 2000), epiphenomenal (Hunn 1982; Posey 1998), or even representational (Brosious 1999). The relevant question from the perspective of comparative social science is not whether Indigenous people as a category were or were not conservationists, but rather under what circumstances we might expect any group of people dependent on local species and habitats to conserve them.

Numerous factors are relevant to the development of a conservation ethic, including intimate local and intergenerational knowledge and ecological understanding of resources and their environs, topophilia (love and care for places), recognition of the vulnerability of resources, effective control over resource access and use (including sanctions), resilience of resources to human exploitation, relatively distinct and stable human and natural resource populations, and low future discounting.2 Not all of these factors need be present for a conservation ethic to evolve, but a significant number often occur in combination. When key institutions break down, such as aboriginal tenure systems under colonial usurpation, or a social-ecological system is subject to sudden perturbations or change, conservation principles can swiftly degenerate into a tragedy of the commons (Hardin 1968) or another unsustainable scenario, as happened to the Tlingit and Haida salmon fisheries, for example, under Alaska territorial rule.3

Complicating the situation is that it can be difficult to isolate a simple conservation “ethic” within society, since societies are heterogeneous and often informed by worldviews with ontological principles that do not readily equate with concepts such as “conservation” and “management” (Nadasdy 2005). Tlingit and Haida, like most fisher-hunter-gatherers, do not have simple translations for these concepts in their own languages. As a Tlingit elder once put it to Thornton about salmon: “We didn’t really ‘manage’ them.... We just took care of them by looking after the streams and making sure we handled them properly.” This is often summed up as “respect” in Tlingit (see Thornton and Kitka 2010).

A critical driver of conservation outcomes among the Tlingit is the cultivation of relationships rather than resources per se (Thornton 2008). “We never used to use that word resource,” many Tlingits and Haidas have stated. “There is no word in our language for resources.” In most cases valuable plants and animals were seen and valued as nonhuman persons, and some animals, such as the brown bear, were explicitly conceptualized as ancestral relatives. In so-called animistic societies these relationships are inherent in the very constitution of natural resources as moral beings with immortal souls or spirits that require specific protocols for respectful engagement. Respectful engagement underlies what anthropologist Steve Langdon (2006) has termed for Tlingits and Haidas “relational sustainability” and Ann Fienup-Riordan (1994, 46ff) for Yupiit “collaborative reciprocity” (see also Brightman 1993; Hallowell 1960) as moral-ecological paradigms. These paradigms of relations, cultivation, and conservation can be highly developed, including stories and observations from the past, personal negotiations with nonhuman species, and a range of practical techniques for interaction developed from experiment and trial and error (see Turner and Berkes 2006).

These do not necessarily crystallize into a Western notion of “conservation ethic,” however, especially if resources are not experienced as limiting or depleted (Berkes 2008; Burch 2007). Instead, the emphasis remains on cultivating and regulating relationships with a local species: “keeping it living” (Deur and Turner 2005) rather than curtailing or restricting its use. Thus, our choice of the term cultivation, so often used in opposition to hunting-gathering by its exclusive association with agricultural peoples, is deliberate.

In its broadest sense, cultivation is any conscious labor to create specific conditions for enhancement in space and time of the production or distribution of a species of animal or plant. The term can have a more restricted meaning in agriculture (cf. Smith 2005, 55), as a bridge between foraging and domestication. Among hunter-gatherers the term has been used more guardedly, if not more controversially, in part because the category huntergatherer militates against it. Yet Roy Ellen (2006) and others (e.g., Williams and Hunn 1982) have rightly pointed out that the problem is not with the term cultivation, but with the restrictiveness of the category hunter-gatherer (see also Moss 2011b, 27–46). As Douglas Deur and Nancy Turner (2005) show in Keeping It Living: Traditions of Plant Use and Cultivation on the Northwest Coast of North America, the Northwest Coast has long been considered an anomalous exception to the hunter-gatherer category anyway, but often based on spurious assumptions of regionwide abundance (as opposed to differential distributions of resources) and of cultivation necessitating the replacement of more conventional foraging techniques (as opposed to complementing them).

It was precisely the differential distribution of resources and complementarity of cultivation and foraging techniques within Northwest Coast landscapes and seascapes that enabled cultivation to flourish. Similarly, it did not flourish equally in all ecozones. Cultivation techniques developed most elaborately in the coastal zone, the predominant human dwelling space, which Natives knew intimately and relied upon most. This is evidenced by the complex practices and significant labor that coastal groups have historically invested in securing abundant and reliable coastal resources, including plants, such as berries; invertebrates, such as clams; and anadromous and pelagic fish, such as salmon and herring.4 In Tlingit and Haidas’ interactions with all of these, we find evidence of cultivation and enhancement.

THE ORIGIN AND DEVELOPMENT OF HERRING CULTIVATION IN THE NATIVE ECONOMY

The ideal Tlingit or Haida marinescape possessed herring en masse, with spawning areas near settlements (Thornton et al. 2010a; Thornton 2012). Herring not only provided food and oil but also attracted other prized animals such as halibut, salmon, sea mammals, seabirds, and some invertebrates, creating a rich food web. “It’s really something to see a halibut chase a herring right up to the surface and even jump out of the water after it,” reflected elder Herman Kitka Sr. “That used to happen here in Sitka.” The appearance of herring in late winter brought nearshore waters alive again after the relatively dormant midwinter, and resident and developing larvae and juveniles kept it lively through the height of the summer salmon runs. Klawock Tlingits told the local schoolteacher in the 1920s (Salisbury 1962, 151), succinctly, “Herring come—whale come—sea lion— seal—king salmon—everything eat herring, come—big time!” Kake Tlingit elder Harold Martin similarly characterized the central place of herring in the marine food chain: “[Herring are] important to everything.... We didn’t like the idea of commercial fishermen coming in and taking them on a large scale because they’re very important to our salmon and especially king salmon. And they feed our seals... things that we’re depending on.” Thus, protecting herring was protecting the whole marine food web and ecosystem. To do less is considered not only disrespectful and ecocidal but potentially genocidal, as without the herring other valuable foods would rapidly decline to the extent that human survival in these places would be jeopardized.

As described earlier, in Tlingit and Haida oral history, the mythic Salmon Boy figure, known as Moldy End (Swanton 1909) or Moldy Forehead (Shanyakk’utlaax̱), insults the salmon tribe and as a result is captured by them and taken to their undersea world. Here he is taught how to use young hemlock boughs to collect herring eggs (Swanton 1905a, 9–10; Keithahn 1945). These stories, in addition to noting the massing and spawning (dancing) behavior of herring, suggest that herring eggs were discovered by Natives partly in response to the stress of hunger and inability to obtain other foods. This was confirmed by Hoonah elder Lilly White:


After the two winters [year, or “year there was no summer” (cf. Cruikshank 2001, 387) due to Pacific volcano eruptions], they [Tlingits living around Hoonah] had nothing to eat. They ate everything that they could possibly get their hands on and that’s when they got introduced to eating herring eggs. They didn’t know which way to do it. They cut branches and got them together with roots and they just hold it in there a little while. Now they keep it overnight. They pull it up—it is just thick with herring eggs. And they start using it for food. And they started drying it also. Drying it and eat it like one would dry salmon, and they found that it was very, very delicious. They found out that it spawns in the spring. So that’s how our people got introduced to the herring eggs.



In a Haida version of the discovery-of-eggs story, the trickster-demiurge Raven finds the best technology for acquiring herring eggs as part of his epic and insatiable quest for food (Swanton 1905a, 135). He used a kelp colloquially known as “Raven’s moustache” as his substrate to capture the eggs. From Sea Gull he learned how to capture live herring when they returned to spawn in the month the gulls called Yadāq!o’l by tricking Gull into demonstrating to him how to capture herring and then stealing the catch (Swanton 1909, 13–14). At Sitka, herring eggs were said to have been first collected on the hair of a Kiks.ádi clan woman as she immersed her tresses in the waters around Herring Rock (Yaaw Teiyí), which marked the center of the spawning activity in front of the village. As John Nielsen recounted, “She’d go down there when the tide would be coming up. She had real long hair. About that time the herring would start coming in. They’d mill around her hair and they’d start spawning in her hair. Then they found out after that, there’s some food value in that. So they start gathering... on the hair kelp. And then we start setting branches too.”

The habitat at Herring Rock was said to be so powerfully attractive that it drew the herring into Sitka Sound like a magnet to begin their spawning. As the first male herring released its milt, Tlingits would lay branches by the rock with the invocation, “Yee shaatk’ í jeeyís áyá! This is for your [mature male herrings’] girlfriends [upon which to spawn]!”—thus, according to Kiks.ádi elder John Duncan, inviting the female herring to spawn on their branches. Herring Rock was taken as a crest by the Kiks.ádi clan for the discovery of herring egg harvesting that occurred there, and names were given to commemorate the clan woman, which are passed down to this day (Yaaw Sháa, “Herring Woman,” and Kax̱átjaa Sháa, “Flipping Girl,” also collectively applied). The landmark is also represented on a Chilkat blanket and other regalia or at.óow (sacred possessions; see Thornton 2008). Unfortunately, this sacred rock was literally blown up to make room for a breakwater and pier in downtown Sitka, constituting a major blow to local herring habitat and a Tlingit cultural icon of cultivation. A fragment of Yaaw Teiyí (fig. 4.2) was placed at the Sitka Naa Kahidi community house in downtown Sitka and marked with a commemorative plaque. When the herring arrive, the rock is blessed each spring, along with the fishing fleet, an event that consecrates a broader set of festivities, including Native songs, dances, feasting, and other traditional and modern activities to celebrate and honor the return of the herring.
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FIGURE 4.2. Roby Littlefield (Kaagwaantaan clan) pours water over Herring Rock (Yaaw Teiyí), a sacred site of the Kiks.ádi clan, at a 2016 ceremonial blessing for the schools of spawning herring returning to Sitka Sound, and for those who fish for them and gather eggs. Herring Rock, the original ground-zero site for the initiation of herring spawning in Sitka Sound, where the Kiks.ádi first collected spawn on substrate (a woman’s hair), was displaced from the Sitka waterfront by the construction of a pier and hotel in the 1970s. Only part of the rock is pictured here; it displays a sign commemorating its significance as sacred property (at.óow) of the Sitka Kiks.ádi clan and a symbol of the reciprocal relationship between Sitka Natives and Sitka Sound herring. Courtesy of Bethany Sonsini Goodrich.



Cultivation had to be approached with care, however, for fear of disturbing or disrespecting herring during their critical spawning period. In fact there were both cosmic and prosaic sanctions for violating respectful cultivation of herring. At Herring Rock a woman who greedily harvested herring all day and into the night, refusing to share her bounty with her mother-in-law, was turned into an owl (Herman Kitka Sr., Swanton 1909, 176). In other cases, herring not properly respected withdrew their consent to be harvested. The behavioral prescription to treat fish with respect may be summed up in the Tlingit axiom Ldakát át a yáa ayaduwané, “Toward all things show respect.” The principle of respect (at yáa awuné) governs all relations among beings in the cosmos. For Tlingits, respect is not maintained by “managing resources” from outside nature’s “house,” but by “sustaining relationships” (Langdon 2007, 261–64) within it through proper cultivation, interaction, and stewardship. To go “against nature” is the Tlingit definition of ligáas (taboo; Emmons and de Laguna 1991; Thornton and Kitka 2010).

Going “with nature” meant enhancing the integrity and productivity of life through cultivation techniques that sustained life, “keeping it living,” or in Tlingit, wooch eetíx’ (“[keeping them] growing behind each other; replacing each other”), according to Kake elder Clarence Jackson. This meant more than simply not disturbing herring during spawning; it meant inviting them in, maintaining, enhancing, extending, and distributing their spawning habitat, spreading eggs to the most productive areas, and transplanting them significant distances from their origins. As anthropologist Philip Drucker (1955, 154–55) observed, since fish migrations back to the coastal shores and streams were


considered to be voluntarily undertaken, it followed that it behooved human beings to take pains not to offend their benefactors. To return all the salmon bones to the water was one of the procedures believed to be essential.... All the Northwest Coast groups had long lists of regulations and prohibitions... in order to maintain good relations with these important beings.... Herring and olachen [eulachon], also seasonal species, were widely believed to have their own house under the sea (or to share the Salmon-people’s house) and to behave the same way.



Even prior to their arrival on the spawning grounds, herring were honored and feted. Their imminent return was heralded in winter herring dances in which herring rake–style staffs were deployed, their prongs replaced with herring simulacra artistically rendered from copper or, later, silvery tin cut from coffee cans. These manufactured herring would move and shimmer like dancing schools of fish, according to Kake elder Mike Jackson. Similarly, the Kiks.ádi clan maintains herring dances, and since 2000 have supported a dance group known as the Yaaw Teiyí dancers, based in Juneau and named for the sacred Herring Rock.

TABLE 4.1. Herring sustainability strategies among the Tlingit and Haida



	Supply side

	Demand side




	Preservation and storage (drying, smoking, freezing to temporally redistribute supply)

	Territorial boundaries (to prevent damage to spawning stocks and their habitats)




	Trade and exchange (herring eggs for eulachon oil to spatially redistribute supply)

	Mobility (redistribution of harvesters in relation to herring spawn to avoid overexploitation)




	Habitat conservation (of spawning grounds to ensure sustained reproduction)

	Prescriptions and taboos (quieting the spawning area, inviting the herring in, not harvesting eggs after dark, “the watchman,” etc.)




	Habitat cultivation (placing branches or other substrate to increase spawning in certain areas)

	Predator control (of sea lions preying on spawning herring)




	Return of viable egg deposits (placing thinner, more uniformly fertilized egg deposits back in the productive zone of the intertidal area for hatching)

	Prey choice (switching to seal oil when herring become too sparse for oil production; avoiding thin deposits of eggs in the zone of viability)




	Transplantation (of eggs to new areas or to restore old spawning areas)

	Substrate choice (switching from kelp to another substrate if kelp beds are stressed)




	Efficiency innovation (consumption of “mash,” etc., making more of the fish usable)

	Sabotage/sanction of hoarders (freeing herring from overcrowded pounds that “squeeze” fish to death)





Techniques for sustaining and cultivating herring involved properly preparing their way to the spawning grounds and maintaining an attractive environment for reproduction. The regulatory techniques employed vary by community and habitat type and can be roughly grouped into those that cultivate supply and those that control demand, as summarized in table 4.1. Cultural practices to enhance supply included cultivation technologies to make herring more usable over time and space, including preservation and storage (drying, smoking, rendering in oil, and later, freezing), trade and exchange (for nonlocal resources), habitat conservation (limiting development on spawning grounds to maintain supply), and habitat cultivation (placing substrate for eggs to increase local supply), return of selected egg deposits considered most likely to survive and hatch (to enhance production), transplantation (to other suitable habitats to extend or improve supply), and efficiency innovations, such as the consumption of herring “mash” left over from processing (to utilize the whole fish, thus extending supply).

On the demand side, key practices included territorial boundaries (recognizing the integrity of spawning areas and limiting human entry until spawning occurs), mobility (redirecting people away from sensitive herring populations to other areas), prescriptions and prohibitions (such as taboos on disturbing spawning areas or harvesting after dark), prey choice (targeting herring eggs outside the intertidal zone or “band” of viability; switching from herring oil to seal oil when herring populations declined in the mid-twentieth century), substrate choice (switching from kelp to western hemlock branches if local kelp beds are stressed), and sabotage or sanction of high-demand harvesters or hoarders (as revealed in the story of the woman who turned into an owl, recounted above, and in contemporary stories of Natives freeing herring from overcrowded commercial traps or pots).

Territoriality was exercised over spawning areas in line with the economic defensibility hypothesis that resources of high value, density, and predictability tend to be protected as part of a territorial system (Dyson-Hudson and Smith 1978). Such was the case with Herring Rock, which, as “ground zero” for spawning in Sitka Sound, was vital to the successful initiation and unfolding of herring egg laying, especially along the Baranof Island shoreline and islands fronting Sitka. Herring Rock was watched and guarded carefully, as were other spawning areas close to town and around camps set up to specifically harvest herring eggs.

In Klawock, “watchmen” were employed to regulate interactions with herring in sensitive spawning grounds near town and Fish Egg Island, named in Tlingit for its white, milky appearance during the spring herring spawn (Sháan Dàa, White Around). The concept of the watchman seems to have been an extension or an analogous concept to the héen s’áati (“stream master” or “riverkeeper”), who was considered a caretaker of a watershed and thus given authority to “manage” people’s interactions with it (Thornton 2008). As Byron Skinna noted, the watchman likewise could regulate interactions with herring:


The reason... nobody allowed outboards around Fish Egg Island is because we didn’t want the herring disturbed. You had to row.... The watchman... told you where you could go and when. You didn’t dare go there without his permission. When it was time to go to different areas, he would come into town, and he’d tell the elders, “Okay, this is where we can go.” They all have names. Every place has a name and we all knew the name....

And when it was time, he came and told the elders here, “You can start fishing this area.” This area or that area, but not before he gave permission.... Oh man! It was strict! It wasn’t just a regulation. It was really strict.... If you were acting up, he just grabbed you by your hair, jerk you off your skiff and hold you down until there’s no more bubbles. Then he’d push you down. Then he’d row away.



Brute force aside, the watchman was usually obeyed among his own group based on his accepted expertise, authority, and wisdom concerning how a particular watershed or spawning ground should be regulated to benefit the group as a whole. Rarely did he have to resort to extreme physical tactics to limit fishing or other activities potentially detrimental to the spawning schools of herring. His presence and advice were enough to limit demand and restrict the harvest to particular times and places.

In modern, multicultural times, however, this system began to break down, particularly with competition and conflicting demands between groups. In Klawock there are clear cases of territorial defense against outsiders seeking to extract large quantities of herring in spawning areas. Outsiders that disturbed or fished too close to the spawning grounds might be sanctioned by a local posse, perhaps responding to warnings issued by the watchman. Clara Peratrovich remembered an incident from the mid-twentieth century:


Years ago, right in the main spawning ground there was only one boat that used to bait fish, seine, and they called him [the captain] Big Andy. He was a big guy. When the herring hit the main spawning ground over in Fish Egg Island, the outer bay—that’s the main spawning ground— well, he went in there, and he seined all around the whole spawning area.

And the menfolks had all the rifles on the beach pointing at him, and he was just laughing at them. This one guy said, “I’m going out there, you folks keep the rifles on them.” He says, “I’m going to cut the seine so it’ll be cut in half and the herring will be released.” And so that’s what he did. He [Andy] got a rifle and he was pointing at him when he was pulling the seine up, all the way up to the lead line. And he had a sharp knife. He [Andy] says, “If you cut that... I’m going to shoot you.”

Everybody on the beach went and put their rifles up and shot in the air—he [Andy] would be dead too. So he put his rifle down, and that guy that came out there put his knife on the lead line and let the weight of it cut right through the net, through the cork line, and let the herring go. And he [Andy] had to pull it in, and he went and backed out of there. They told him, just back out silently, go quietly, not at a high rate of speed— you’ll scare the herring.



Significantly, this example of Tlingit territoriality was based on conservation of spawning areas to ensure herring spawning success (as they can be spooked off areas if disturbed immediately before or during spawning), rather than an attempt to monopolize herring harvests, and thus can be considered an example of both demand control and herring cultivation.

A similar case occurred in Port Camden near Kake, when Tlingits there attempted to prevent Petersburg commercial bait fishermen from herring fishing for fear they would deplete local stocks. Nels Otness, a Petersburg herring fisherman, recalled:


Anytime we fished around a village, we were outcasts is what we were.... Oh, they didn’t like us fishing around there.... I had friends—I was born and raised practically with guys from Kake. They used to come in here all the time, and we played basketball against each other.... They all knew me and knew I fished herring. And herring to a Native is [valuable]— they troll, hand-trolled, and they used herring for bait. And some of my friends, I tried to tell them, “Hey, we’ve got more sense than to go into a place and wipe it out. That makes no sense. We’re living here. This is how we make our living. [If] we clean out these places, we got nothing to fish for... we’re out of it.” I don’t know where the enforcement was through the years of the reduction fishermen because some of my friends in Sitka told me they came right into Sitka Sound and took every herring—wiped her clean.



Kake people, however, viewed the Port Camden herring bait fishery as a conservation issue because it was a herring spawning and cultivation area. Marvin Kadake noted:


The price of herring got so expensive for food that Petersburg started to come over here.... And we were totally against it because it was affecting our spawn. And there’s no problem going up here and get all the eggs we want. When we first started doing that... the old people was telling us how we should do it. I heard Gilbert Williams hollering “timber,” and he dropped a fairly young tree, but it must have been thirty feet. And he towed it out there and put a rock on it and it sank. That tree was so tall, it was still sticking out of the water [laughs]..... The next day when we went back to check, no kidding, we couldn’t lift it. The spawn was so thick on it. All we could do was get a little bit at a time from the top, and we just left the rest there. We had more than enough. I don’t know how many trips we came into town giving it away. I was using just Kadake’s rowboat at that time, and it was fun doing it [harvesting and distributing herring eggs]. On that winter [commercial bait] fishery, I was part of the [opposition]—in fact the whole town was against it. And I called PFI (Petersburg Fish processor), I told them, “Don’t! Quit this!” I told them we were going to go up there, and we were going to cut the corks.... If there’s anybody up there, tell them we’re running up there now.”

It was Gilbert, myself, and I don’t know how many of us. We ran up— they [the Petersburg bait herring fishermen] saw us coming. They’d already got their—I’d told them—that anybody that’s [not] got their net aboard, I told him we were going to cut it. I told him, “You guys can lock us up. Do whatever you want, but we’re coming up—against this issue, you know, winter fishery.” And Bob called them and, boy, they were pulling their seines back full-bore, they were running up. And one guy had his net about halfway in, just going full-bore. Didn’t even purse up. They just let everything go. And no kidding, we had our knives pretty well sharpened and some hacksaws. And we got up there and they were just barreling out of here. Surprisingly, Fish and Game didn’t bother us. Nobody bothered us. So we just waited. The whole fleet was running out. That was the last we saw of Petersburg’s fishers. So I called them and I told him we meant our threat. I told them, this is our livelihood. And they apologized for that.



In other cases, territoriality was perhaps less an indication of conservation than protectionism. Leonard Skeek, a Tlingit from Kake who also fished commercially out of Petersburg, remembered being chased out of Ketchikan by local herring fishermen: “There used to be herring around Ketchikan area too. Handy for the fishermen [as bait, etc.]. They... fished outside, wait for the herring to come out from underneath the piling. Just like stealing candy from a baby. [Local] fisherman finally got smart and, boy, they shot at us.... They weren’t shooting right at us, but they let us know.”

Natives also took matters into their own hands against operators of herring pounds that trapped herring for live bait but often overfilled their pounds, causing stress and suffocation among the enclosed schools. Martin Perez of Ketchikan described one small measure of sabotage, or ecological justice, taken by local Natives against such mismanaged pounds:


There was... that one man—I won’t mention names—but the fishermen used to go in there where they had the big pot [herring pound], and they put so much herring in there that when the tide went out, it naturally shallowed up. And they start smothering [suffocating]. And then they die. And the guys used to go and push the nets down and make as many escape as they could. But they did have herring pots down [the coast]. There was one at Ham Island [south of Ketchikan], and there were several others on Prince of Wales Island on the inside.



Related to territorial restrictions and individual acts to limit demand were sanctions taken against outsiders who simply took too much. In a small, homogenous community, conservation by prescription or taboo often functioned well enough without additional sanctions. But in heterogeneous or rapidly changing communities, such internal sanctions often lost their force and had to be supplemented with more potent intervention. Natives often appealed to territorial or state law enforcement for help in such cases. In a memoir of his years teaching in Klawock, Oliver Salisbury (1962, 154–56) recalled the following incident from the 1920s:


A boat I was told was from Prince Rupert [BC] and not supposed to be in American waters, loaded and overloaded till its deck was almost awash before pulling out. [W]e learned... later that it eventually reached port, but a large part of its cargo had either been washed overboard or jettisoned. Another day the “Confidence” came in from Ketchikan and from one haul of her purse seine loaded 300 barrels of herring [approximately 300,000 fish, or 130 MT] and in three hours time after her entrance had left the inlet after dumping the surplus haul of her seine which she could not brail out for lack of capacity [see fig. 4.3], to float out on the tide, dead. The herring is a delicate fish and quickly succumbs to the crowding and rough handling in the seines, so when they are dumped the mass will float, white bellies up, on the surface of the water and then begin to sink until the bottom twenty or thirty feet down will gleam white with the dead fish—tons of them. I stood on the dock one day watching them settle to the bottom, when a native beside me said, “Bimeby all come up—float on top water—make smell—make bad smell—make much bad smell.” The Natives say the run of fish is small compared with other years and it troubles them greatly to have the power boats from Ketchikan and elsewhere, come into their dooryard and raid the herring flood to the extent of thousands of barrels; and in their greed and recklessness, leave other thousands dead behind them because they hauled more in their nets than they could possibly carry away. Herring are the “staff of life” for them and the spawn is another source of sustenance. What affects one, affects the other.

The seined herring are taken to Ketchikan where they are frozen in the cold storage plants for bait for the halibut and salmon fishing later in the season. The Indians realize the importance of having bait, but the needless and terrible waste of the seiners, whose only consideration is that of loading as quickly as possible and returning for more, alarms them for the safety of their source of food supply, and they became much wrought up over it. The whites, knowing they were ruthless, were cowardly in their greed and complained to the United States Marshal that they were threatened with violence by the Indians, and asked for protection. The marshal came over to see for himself, which gratified the Indians, because it gave him a chance to see what was going on. He came to me and I told him the situation, which fitted in with his own judgment. I advised the men to present their complaint both to the United States Bureau of Fisheries and to the Territorial Legislature, then in session, through their capable representative William Paul, an educated Thlinget, and prepared letters for them which were signed by the village officials. To further clinch the matter, I took photographs of the Pirate and the Radio, two large gas boats from Ketchikan which were working close to the Commercial Company dock. The evidence was conclusive. It was too late to stay the waste for this season but Klawock inlet, inside the red light at the mouth of the bay, has been barred to seines in the future.



Thus, it was the Klawock Natives’ realization of and concerted action against the damage of unregulated bait fishing of herring, and against the disrespect for their aboriginal territoriality and cultivation practices, that led to the introduction of the first state regulations on herring fishing in Alaska. Similarly, state regulations on herring pounds were tightened up to reduce negative impacts on herring spawning areas in response to Tlingit and Haida actions against white attempts to reterritorialize their communally cultivated spawning and harvest areas into (often overstuffed) private herring pounds (see Goldschmidt and Haas 1998, 117)


[image: images]

FIGURE 4.3. Dumping a brail of herring, Craig, Alaska, early twentieth century; crewman operating a capstan on the vessel Hedgeland. Courtesy of Alaska State Library Photo Collection, PO1-0952.



Herring cultivation techniques continue to be practiced on a small scale in some communities where cultural traditions and habitats surrounding herring still have integrity. To be effective on a larger, heterogeneous socialecological scale, however, they require effective intergenerational and intercultural transmission and practical control over critical herring seascapes. Yet control over marine resources has been completely usurped by the state through colonization and the Alaska Native Claims Settlement Act (ANCSA, 1971), which extinguished all aboriginal territorial and hunting and fishing rights in exchange for fee simple title to a limited land base (less than 3 percent of original claims, and no waters) and compensation (for lands taken, not waters). Herein lies the contemporary challenge for resource stewardship over herring and marine ecosystems. How can aboriginal cultivation techniques for species now commercialized and beyond the effective control of Tlingits and other Alaska Natives be constructively linked to future resource management regimes?

HABITAT CULTIVATION AND ENHANCEMENT

Complementing territoriality, prohibitions, and other demand control methods were practical techniques for enhancing herring supplies. Practical cultivation of herring probably began with attempts to improve and concentrate spawning habitat, including by introducing substrate for spawning in the form of western hemlock boughs or trees.


[Tlingits] cut hemlock boughs which they placed on the shore at low water, and weighted down with boulders. Or, still better, the branches were anchored with a rock tied to the butt ends, so that in standing up they would present more surface for the deposit of the eggs which adhered in great clusters. A broad-leafed seaweed, dow [daaw, Macrocystis kelp], “feather” and a long black skeleton moss [or sea grass], nh [né, “hair in the water”] seemed equally desirable to the fish to spawn upon, and for the natives to gather when so covered. (Emmons and de Laguna 1991, 118)



Having prepared the spawning beds, herring might be further cultivated by a proper “invitation” to enter their spawning grounds, again showing respect. Clara Peratrovich of Klawock explained:


[There was] a traditional way of inviting the herring to come in... when they’re setting their branches.... [The] branches are all facing the south.... The traditional way of putting your branches in the water—... instead of just picking it up and throwing it, you got to pick it up and call in the [herring]. It’s just like wishing the herring to come in, the wealth to come in. And [you] put it in the water and after [that] you tie it. You can’t just go and pick it up and throw it.

You have to lay it [the branches] a certain way.... You’re respecting nature doing it the right way. And in Tlingit... you’re motioning it into a spawning area... so that’s showing respect. Anything you eat... you respect.



It was considered disrespectful to disturb spawning grounds before spawning began, and risky to move branches excessively during the spawn. At the same time, the context of “inviting” herring to the spawning grounds was also an invitation to observe their behavior closely, as guests. This close observation in turn led to improved understanding of how to best maintain or “host” habitat conditions under which herring could successfully spawn. Reducing noise and perturbations in spawning areas were thus means of enhancing spawn production.

Another means of regulating human activity in relation to herring was to avoid disturbing eggs in their a zone of reproductive viability, above or below which herring eggs were considered unlikely to hatch successfully. Harvey Kitka observed, “According to the old Indians—my dad and some of my uncles that talk about it—six feet above the low water line and almost three feet below, [between] those are the only ones [herring hatchlings] that swam away. Anything deeper than that or anything shallower than that died.”

Aware of this, some Tlingits targeted nonviable eggs lying more than three feet below the mean low water line for their own egg harvests, as a means of conserving (by avoidance) the viable stock in the “survival zone.” Setting above six feet from mean low water, on the other hand, is not practical given the presence of birds and other predators. “That’s why when we set our branches it’s three feet below the minus tide because it didn’t bother the stock at that point,” explained Harvey Kitka. His father, Herman, added, “It seems like the one[s] that the... minus tide uncovers are the ones that survive is what the old people said. And the ones that ordinary tide uncovers never survive, and the ones in deep water never survive. I don’t know what that light [exposure to sunlight] had to do with that. [It] seems like... just a certain belt survive every place where they spawn.”

Another strategy to optimize the reproduction of herring in relation to the egg harvest was to select branches and other substrate upon which eggs were thickly layered. The innermost layers of these thick egg deposits were considered nonviable due to the failure of sufficient milt, light, or other critical nutrients to penetrate them. Thinner egg deposits were not only more likely to hatch successfully but also more likely to be distributed productively by the special wind that Tlingits refer to as the Washing of the Spawn Wind, L’uk’ Eeti.oosk, which typically arrives within several days after spawning to break up and scatter the masses of eggs. Inevitably, these storms also distributed some eggs onto beaches, where they were not viable for hatching and often too sandy for human consumption. These eggs might be targeted by other predators, like seabirds, or collected by some Tlingits and Haidas for garden fertilizer in the contemporary era.

TRANSPLANTING HERRING

The origins of transplantation also seem to lie with Raven. Traveling by canoe, Raven “came to where herring had been spawning. He then filled the canoe with herring, dipped them out of the place where the bilge water settles and threw them toward the shore. ‘Future people will not see the place where you are’” (Swanton 1905a, 128), he said, implying that some schools of herring remain hidden, and perhaps were transplanted in secrecy for their cultivators’ use.

Interviews and oral history from elders in Southeast Alaska also documented transplantation as a cultivation technique. Several of our consultants described an elaborate process for transplanting herring that involved an eagle claw and other prescriptions. Al Martin elaborated on the method: “You take the live herring and have an eagle [claw] transport them to the area where you want them to spawn and then you release the herring, in an eagle’s grip. And I guarantee that that transplant works. It’s a known fact that’s how our Tlingit people transplanted most of the spawning areas. It’s not by accident we got the herring chosen to spawn. They’ve done this for subsistence use. They’ve done it because it was for easy access: that was the thought behind it.” This account implies that the technique itself may have been learned from eagles, who have been observed to move herring, perhaps inadvertently, from place to place.

In more recent times the practice of transplantation has continued based on lessons learned from observing the herring life cycle and changing patterns of spawn. Matilda Kushnick, a Tlingit elder from Saxman raised in Klawock, noted that “Hydaburg never had any herring [spawn].... Our tradition is [that] some old person had to tow a tree [western hemlock with spawn] all the way to Hydaburg. You know that spawn? They spawned on that. And they towed it there. And then it [hatched and later came back and] spawned in Hydaburg. That’s how they started getting herrings.... I was a kid when they towed it down to Hydaburg.”

Herman Kitka recounted a similar version of this transplantation story but explained that they also took herring eggs on kelp attached to rocks:


They done that [transplanting] at Hydaburg. They took it from Klawock area—Craig.... As they were building up they kept getting the ones [eggs] from deep and putting them in shallow water [to ensure egg survival].... They took kelp from the deep water.... Some of the kelp that was fastened to rocks, they picked it up and moved them.... That’s the one Joe Demmert [a Tlingit elder from Craig-Klawock], telling the Haidas, they want the rocks back [laughs]! Joe Demmert Sr. comes from Craig. That’s where they took the herring [from]. So that wasn’t long ago. It was after they [Haidas] moved [into Hydaburg]. After the United States took over [Alaska in 1867], they moved from Howkan into Hydaburg.



As noted in chapter 2, Matilda Kushnick’s brother, Franklin James, also successfully transplanted eggs. He stressed that when they tow herring eggs they wait until the milt cures the egg, or until “the eyes were almost forming on the egg,” as this helps ensure their survival during transport.

Harvey Kitka explained the process of “reseeding” herring eggs in places where spawning herring have declined: “We don’t see herring [in places we used to]. I’ve been trying to repopulate it. I take some of the branches up there and some of the thinner ones [i.e., fertilized all the way through, as opposed to thicker ones which may not be fertilized but make better eating] I get, and put it up there.... They claim that the herring will survive out of water for almost three days [if kept moist]. As long as you get them back in the water they’ll... swim away.”

Like Franklin James, Mr. Kitka’s method of moving the branches is to tow them very slowly behind his power boat. He has been doing this for decades, and recently has targeted formerly productive areas in Silver Bay (itself named for the dense schools of silvery herring it once supported) that were degraded—likely by pollutants discharged from the Alaska Pulp Mill during its operations there from 1959 to 1993—but have become cleaner in recent years. Because Silver Bay is close to the spawning areas where Mr. Kitka normally places his branches for subsistence harvesting, his towing method is considered the least perturbing means of transplantation, and he claims that the results can be seen in the renewed presence of spawn in the areas he has cultivated within Silver Bay, including the aptly named Herring Cove, based on the original Tlingit name Yaaw Kóoḵk’ (Little Box [Cove] of Herring).

When distances are greater, herring eggs are taken aboard boats, often placed on deck or in the fish hold and covered to keep them clean and moist. This method of transport was used by Tlingit elder Clarence Jackson for some thirty-five years (before his death in 2013) to transplant herring eggs from Sitka Sound to Hamilton Bay and other sites near his home village of Kake, again with the aim to restore historical spawning populations.


We put a tarp on the bottom [of the boat] so no oil gets to them [and to cover the eggs]. And then, when I come to the right place I’ll break them up in small[er bunches]—I’ll take a couple hours and make sure they all go down, and I put them where I don’t think the bullheads [sculpins] and flounders [and other predators] will get at them.... I give them the best opportunity to make it. I used to put them in the harbor, and I started getting a little crafty and start[ed] moving them around.... About four or five years went by and then they [juvenile and adult herring] showed up. And the guys told me, “Your herring came back” [laughs].



Mr. Jackson remained hopeful that a viable spawning population of herring could be restored to areas around Kake such as Port Camden, which have not recovered since the intensive reduction and bait fisheries of the mid-twentieth century described by Marvin Kadake and others.

THE COMPARATIVE CONTEXT FOR ENHANCEMENT AND TRANSPLANTATION

While accounts of salmon transplantation along the Northwest Coast occur (Thornton et al. 2015), prior to our 2008 study there were no published accounts describing the process of herring transplantation in detail. Among the British Columbia Coast Salish, anthropologist Dorothy Kennedy (2000) documented the following secondhand account:


A Homalco man raised the issue of transplanting fish.... They had the ability, he explained, to move both sockeye and herring. This could be done by tying a piece of twine about the neck of a male and female fish and leading them live to the stream or bay where the fishermen desired a new run. The twine holding the fish would be anchored in place so that the fish would become acquainted with the stream. Although my friend had not seen this done, he had heard of a man on Cortes Island who used this method to start herring spawning in a bay where there had never before been herring.



Although live fish leashing is not a transplantation technique described by our Southeast Alaska consultants, it seems consistent with their practices. Undoubtedly, there were other variations on transplantation and habitat enhancement with greater or lesser degrees of efficacy depending on how they were carried out within local ecological contexts. This is a topic for further research.

Habitat enhancement and transplantation also have a long tradition in modern fisheries management. The Alaska Department of Fish and Game supported a Fisheries Rehabilitation, Enhancement, and Development (FRED) unit during the late twentieth century, though its efforts were concentrated on improving salmon production. The Department of Fisheries and Oceans in Canada has experimented with boosting herring populations in British Columbia through transplantation, apparently with little success (Hay and Marliave 1988; Ware and Tovey 2004). Significantly, these tests have not been based on aboriginal knowledge and techniques, which could prove more successful if applied according to traditional protocols. Perhaps restoration plans could be carried out in conjunction with local Alaska Native tribes and Canada First Nations, whose members are the best repositories of local knowledge about herring habitat, behavior, and enhancement and transplantation techniques (see Jones 2007).

HERRING CULTIVATION AND ADAPTIVE MANAGEMENT

Premodern conservation governance among Pacific Northwest Coast aboriginal peoples is best understood as the cultivation of mutually beneficial reciprocal relations with preferred, high-value species and their habitats, in particular anthropogenic landscapes and seascapes. Cultivation in this context involves a set of techniques for negotiating relations with “prey” as autonomous agents, in this case herring, rather than merely domesticating them, as in many aquaculture schemes. Cultivation is not only a method of enhancing ecosystem services but also a means of servicing ecosystems to maintain, restore, or enhance complex social-ecological systems, thus boosting abundance, predictability, and accessibility of key species (Comberti et al. 2015). It was motivated less by modern conservation and resource management logics than the desire to maintain respectful relations toward herring and their habitats so as to ensure sustainable supplies and reduce risks due to natural variations. Affective identification with and care for herring and their spawning and rearing beds were critical elements in the Tlingit and Haida paradigm, as with other Northwest Coast groups (cf. Anderson 1996, 2014).

Arguably Tlingits and Haidas can be said to have engaged in mariculture cultivation practices that made themselves keystone species in maintaining coastal ecosystem functioning and stability. Indeed, the coevolutionary dynamics between human cultivation of seascapes to support foundational species like herring likely contributed to maintaining strong spawning populations of these forage fish, which in turn supported an abundance and diversity of higher trophic level species. As human ecologist Brian Codding and his colleagues (2014, 667) have suggested, “Understanding the processes that sustain these ecological communities, regardless of whether they are intentional or not, will allow for more effective design of management protocols that can simultaneously satisfy conservation goals while facilitating the survival, well-being, and autonomy of traditional subsistence practices.”

Along with salmon, herring were a staff of life for many Southeast Alaska Native communities due to their critical role in the seasonal round and in supporting marine ecosystems. Tlingits and Haidas intimately learned critical lessons about how to enhance herring propagation and reproduction from watching their interactions with particular marinescapes and the species communities that inhabited them. Critical fishing technologies, knowledge, and skills were built up through interactions with herring and efforts to enhance supply and regulate demand at various scales suitable to the particular locality. This knowledge, innovation, and social learning allowed Native peoples of Southeast Alaska to harvest herring sustainably from precontact times (perhaps as far back as twelve thousand years ago) to the present. Their “strategic learning-by-doing or quasi experimental approach to the management of natural resources encouraged by institutional flexibility” is commonly termed “adaptive management” (Armitage et al. 2007, 328; Berkes 2008), a paradigm that has been gaining acceptance in scientific circles as part of an ecosystem stewardship approach (Chapin et al. 2010) to environmental management.

Today, aboriginal communities have largely lost managerial control of the herring fisheries for which they have evolved these cultivation techniques to conserve populations for sustainable use. At the same time, despite sporadic “comanagement” developments, such as the memorandum of agreement between the Sitka Tribe of Alaska and the State of Alaska (2002–10) and various participatory avenues for input to fisheries management, Tlingits and Haidas collectively have very little effective control over the fate of herring. Meanwhile, the baselines for herring productivity have shifted downward, especially since the intensive reduction fisheries era (1920–60), with thousands of miles of productive spawning coastline having become less productive (see chapter 5). In every community we visited, residents described how herring had declined in the days of the reduction plants and failed to fully recover. Tlingit elder Martin Perez of Ketchikan summed up the situation:


The herring population now is just a drop compared to what it used to be. We had herring all through here—so far south, we went through herring—schools and schools of herring in my young days. Even as far down as—I fished down, way down, all the way down to Washington, Oregon. But the herring up in this country all the way down into Hecate Strait—that’s Canadian waters—all the way up to above Juneau and all over. I remember when there were schools and schools of herring. Now we don’t see that any more.



Like many elders Mr. Perez takes a long view in his assessment of the herring stocks, going back to the 1920s. This was on the cusp of the largest catches of the herring reduction fisheries (1929 being the peak; see appendix B). At the same time, other critical events in the marine ecosystem, such as the widespread implementation of commercial floating fish traps and the recovery of some marine mammal populations (e.g., humpback whales), were beginning to have impacts. Herring, by nature a resilient species when faced with both environmental fluctuations and predation (McKechnie et al. 2014), have come back to some extent in places, but typically not to the historical levels that elderly fishermen remember firsthand, and certainly not to the levels described in the early ethnographic literature, where visitors record navigating through herring schools for hours at a time or viewing them across straits and channels for “as far as the eye could see,” observations echoed by elders we interviewed.

In “Integrating Fishers’ Knowledge into Fisheries Science and Management,” anthropologist James McGoodwin (2006, 180), following Pinkerton (1994, 319), cautions, “Fishers’ knowledge is more amenable for incorporation into contemporary fisheries science and management when the historical record shows that the group having this knowledge responded constructively to resource depletions in the past.” The subtle, intricate, and effective ways that Tlingit and Haida people have cultivated herring through habitat enhancement, transplantation, and other techniques, even in the absence of major depletion events, suggests reason for cautious optimism. This hope adheres only if these techniques are recognized and combined within a reframed fisheries management approach that emphasizes broad ecosystem principles which seek to ensure seascapes that provide for all species that depend on herring, not just to maximize the annual catch for commercial use (Thornton and Hebert 2015).

Restoration of herring spawning habitat through integration of traditional cultivation techniques could help rebuild the quality of marine ecosystems, both those that are currently exploited commercially and those that are used for subsistence by humans and other-than-human species. Constructive efforts could be made to develop herring restoration plans based on historical herring spawning areas and transplantation and spawning enhancement techniques documented in this study and elsewhere. Although herring transplantation has been tested in limited scientific studies on the Northwest Coast, the tests were not sustained and were not based on traditional knowledge and practices.

Future restoration plans should be carried out in conjunction with local Alaska Native tribes and Canada First Nations, whose members remain the best sources of knowledge about the historical ecology of herring and remain committed to sustaining them in particular social-ecological systems (cf. Jones et al. 2010; Thornton et al. 2010b). This alone would not substitute for conservative management of remaining herring populations but could enhance depressed or defunct runs of herring, thereby boosting local spawning populations and the ecosystem services (MEA 2005) they provide. At the same time, such a plan could benefit local aboriginal communities seeking to enhance their role in knowledge production and stewardship concerning fisheries considered foundational to their livelihoods, culture, and identity. Such plans would also valorize ecosystem stewardship thinking, highly evident in Tlingit and Haida fisheries cultivation practices but largely absent from the reigning maximum sustainable yield, single-species management regime, in ways that support traditional ecological knowledge and subsistence livelihoods in dynamic, resilient, and sustainable ways. A collaborative stewardship model (cf. Ross et al. 2011), based on Indigenous cultivation and care for herring and their habitats, could be developed in key herring seascapes. Such a model would have to be coordinated at the regional level of the herring population (i.e., beyond local “stocks”), but would be best served by recognizing local diversity, resilience, and autonomy in applying herring knowledge, practices, and experimentation (cf. Nuttall 2009).

Such a program should be launched at an appropriate regional—perhaps even international—scale, with corresponding commitments to long-term local knowledge coproduction, comanagement, and monitoring of herring populations and spawning habitats, so effectiveness could be evaluated over time and under changing social and ecological conditions. Alaska Native tribes and Canada First Nations, having seen the rise and fall of many of their herring populations, vigorously support such commitments, and ethnographic evidence suggests that their knowledge and cultivation practices, although not a panacea (Kalland 2000), can effectively improve herring productivity and the health of marine ecosystems.


CHAPTER 5

REFRAMING SUSTAINABILITY
IN MARINE ECOSYSTEMS IN
SOUTHEAST ALASKA

MODERN FISHERIES MANAGEMENT IS BASED UPON CULTURAL models of fish and fisheries and framings of events that involve them. Such management is “a political process... [that] imposes a particular, culturally specific vision of what nature is, who should control it, how people should use it, and who should benefit” (Mansfield 2011, 93). Among herring and salmon commercial fisheries in the early twentieth century, this vision was driven by the quest to maximize the yield of a perceived superabundant resource through delegitimation of Indigenous communal rights, industrial intensification and territorial extension of “commons” fishing, and commodification and market expansion of fishing products.

In both Alaska and British Columbia, this industrialization led to a classic tragedy of the commons (Hardin 1968), wherein open access and new, efficient capture technologies overexploited key salmon and herring fisheries by the mid-1900s, at which point “scientific management,” based on calculations of maximum sustainable yield (MSY), was imposed. Managers sought to define a harvestable surplus of fish from the estimated population. In Alaska the principle of maximum sustainable yield was enshrined in the founding articles of the state’s constitution in 1959.

This MSY regime in turn evolved into the present neoliberal management system. In the 1970s, a limited-entry system of tradable permits was established to privatize access to fish quotas—the harvestable surplus— within discrete management areas selected for their commercial viability. In theory, this system limited competition, spatial expansion, and total catch to maintain this “sustained yield principle, subject to preferences among beneficial uses,” of which commercial fishing was one (Constitution of the State of Alaska, Article 8.4).

Pacific herring fisheries in the United States and Canada have followed this trajectory from Indigenous communal management of local marine systems primarily for fish eggs to development of a common property resource regime (over)exploited for bait, oil, and meal, and finally to today’s neoliberal regime, imposing a privatized, limited-entry marketable permit and quota system for harvest of sac roe, a valuable global commodity exported primarily to Japan and sold as kazunoko, an expensive delicacy. For the sac roe fishery, Southeast Alaska’s “herring stock locations” are identified as point locations, but only six of these are designated as “active” (ADFG 2016; table 5.1). The mapped fishing categories include bait pound, food and bait, sac roe, spawn-on-kelp (pound), and spawn-on-kelp (wild), but it is the sac roe fishery that has proven most destructive.

The commercial extraction of herring sac roe is a fishery that, in the eyes of many, exemplifies the worst attributes of a neoliberal system of “accumulation by dispossession” (Harvey 2005, 159–64): a system in which seascapes of plenty, aboriginally maintained and cultivated according to sustainable communal protocols and practices, have been appropriated and transformed into sites of commodification and privatized extraction. The system is regulated by the state as arbiter of MSY policy and by capitalist markets as the arbiter of permits to access commercial supplies of herring.

The present MSY paradigm is under attack for failing key constituencies that are underrepresented in the management process, particularly subsistence gatherers of herring eggs—largely Indigenous Tlingits and Haidas. The Tsimshian community centered in Metlakatla manages its own fishery on its reservation waters. Indigenous and conservation groups claim that the MSY paradigm also fails the herring themselves. Representatives of these groups dispute both the conduct and impacts of the sac roe fishery, which not only subverts their subsistence priority under federal law (Alaska National Interest Lands Conservation Act [ANILCA], PL 96-487, Sec. 8), but also undermines biological conservation by compromising the abundance of herring needed to support the web of life dependent upon these foundation forage fish (Thornton et al. 2010a, 2010b). Herring is regarded as a cultural keystone species (Garibaldi and Turner 2004), and Southeast Natives still rely on herring eggs, which are among the most widely distributed foods in the Alaskan subsistence economy (Thornton 2019). In some Tlingit communities, herring are still used by up to 95 percent of Native households (Schroeder and Kookesh 1990; STA 2009) and serve as an important subsistence food during the critical spring shoulder season before salmon return. Herring eggs are a featured ceremonial food and widely traded throughout Tlingit country and beyond, including places as far away as Barrow (Alaska), Whitehorse (Yukon Territory), and even Washington, DC.


TABLE 5.1. Commercial herring sac roe fisheries in Southeast Alaska, 1976–2018



	Commercial sac roe fishing area

	Native community

	Threshold minimum (biomass tons for harvest, up to 20% est. total)

	Recent harvest, 2018 (tons)

	Closures due to lack of sufficient fish




	Sitka Sound

	Sitka (Sheet’ká)

	25,000

	2,926

	Open*




	Lynn Canal

	Juneau (Áak’w)

	5,000

	Closed

	Closed, 1982–2018




	Seymour Canal

	Juneau (Áak’w)

	3,000

	Closed

	Closed, 1976–88; 2014–18




	Hobart/Houghton

	Kake (Ḵéex̱’)

	2,000

	Closed

	Closed fifteen of twenty-two years 1997–2018




	Revilla Channel (Kah Shakes)

	Ketchikan/Metlakatla (Taant’a/Sanyaa)/(Tsimshian)

	6,000

	Closed

	Closed 1998–2018




	West Behm Canal

	Ketchikan (Sanyaa)

	6,000

	Closed

	Not open or no catch reported since fishery established (2004)




	






* Full closures of the fishery at Sitka Sound occurred in 2019 and 2020; early closures were implemented in 2018, 2016, 2013, and 2012. Closures in sac roe fisheries may be dictated by lack of mature fish (e.g., 2018) or other considerations besides biomass.

State fisheries managers maintain that they manage the herring fishery conservatively in accordance with MSY principles, and that the overall spawning population, or biomass, has been increasing since scientific management principles were imposed in the 1970s (Hebert 2011). Because state managers frame all Southeast Alaska herring as one metapopulation, they are less concerned with local fluctuations than long-term and overall biomass trends in the region. A similar logic has been employed in British Columbia, where First Nations likewise have expressed concern that such an approach leads to overexploitation and the complete disappearance of local herring of vital cultural and ecological importance from hundreds of sites on the coast (Jones 2007). First Nations in British Columbia have taken legal and extralegal civil disobedience actions to prevent commercial herring fisheries from opening.

In the spring of 2012, things came to a head in Southeast Alaska, when herring returns targeted for the commercial sac roe fishery fell well short of ADFG managers’ projections. The fifty (nearly all nonlocal) seine permit holders failed to take even 50 percent of their harvest quota (13,231 tons of a predicted 29,000 tons), despite ADFG keeping the fishery open for several weeks. Subsistence egg harvesters were not able to collect herring eggs of sufficient quality to meet their needs. Both fisheries were centered in Sitka Sound, where the representative of Sitka’s tribal government of more than three thousand Tlingit, Haida, and other Natives issued this call: “The Sitka Tribe of Alaska (STA) has long been an advocate for the conservation of Southeast Alaska’s herring stocks and the rights of subsistence users to access this culturally valuable resource. The Sitka Sound herring stock is the last in the region that can reliably support a traditional egg harvest. Unfortunately, its future and the subsistence rights of those who depend on this resource are in jeopardy due to the excessively high 2012 Guideline Harvest Level set by the Alaska Department of Fish and Game” (STA 2018). The 2013 quota was cut back approximately 60 percent, to 11,549 tons, but the commercial fishery nevertheless yielded less than half of that reduced MSY target, a mere 5,688 tons, before managers closed it for lack of mature fish with roe. This happened again in 2016, 2017, and 2018, and in 2019 and 2020, against initial forecasts, there were not enough mature fish to hold a commercial fishery at all. Thus concerns about the herring management model have continued to grow.

In early 2018 an “invite” or ḵu.éex’ (like a potlatch ceremony) was hosted in Sitka by the local Kiks.ádi clan prior to an Alaska Board of Fisheries meeting to consider proposals on the local herring fisheries. This gathering was both a celebration of herring and an expression of concern for their welfare, given the now generational conflicts that have developed, especially between subsistence herring egg gatherers and commercial sac roe fishers who compete for what’s left of Southeast Alaska’s populations of spawning herring. With all other commercial sac roe fishing management areas closed, locals fear that Alaska’s most productive herring fishery at Sitka Sound, its quota having ballooned twenty-five-fold since 1976, is in danger of collapsing, as other government-managed commercial herring fishing districts in Alaska and Canada have collapsed (map 5.1).
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MAP 5.1. Location of commercial herring roe fisheries management areas in Southeast Alaska (since the 1970s, with changes in the 1990s). Prepared by Thomas Thornton and Sanjay Pyare.



MANAGEMENT AS FRAMING AND CULTURAL MODELS

These trends and the divide over management approaches in the herring fisheries arise from divergent framings, which influence both perceptions of the fisheries’ status and potential managerial responses. Defined by sociologist Erving Goffman (1974, 21) as interpretive schemata that transform “what would otherwise be a meaningless aspect of the scene into something that is meaningful” and popularized by cognitive scientist George Lakoff (2004) in analyzing American political discourse, frames play a fundamental role in perception, assessment, and management. Framing theory has been used to interpret environmental knowledge and policy controversies concerning climate change (Hulme 2008; Nisbet 2009), natural hazards (Wesselink and Warner 2010), environmental injustices (Kurtz 2003), and even the nature of environmental problems (e.g., as “wicked”) themselves (Bardwell 1991).

At least three critical framings are at work in herring fisheries management: (1) the reductionist framing of single-species productivity models, expressed as herring “biomass” over space and time (baseline scale framing); (2) the selective framing and privileging of human industrial predation within a dynamic ecosystem of multiple predator populations (actor-relations framing); and (3) the competitive and strategic framing of ecological change events and policy responses to those events between professional fisheries managers and Indigenous and other local and traditional knowledge bearers (event-response framing).

Recent controversies over herring benefit from examination in light of these framings, drawing upon three ecological perspectives—historical (Balée and Erickson 2006), event (Walters and Vayda 2009; Walters 2014), and political ecology (Peet et al. 2011; Robbins 2012)—each of which provides insightful lenses to analyze the evolution of human-herring relations and the recent fisheries management controversies in Southeast Alaska.

Our findings from traditional knowledge bearers argue for a more balanced framing of fisheries in time, space, and ecosystem relations to understand the causal relations between fisheries and herring populations in Southeast Alaskan seascapes. Many changes in herring abundance, distribution, and relationships are traceable to human interactions with key spawning and massing populations since the late nineteenth century. These changes must be tracked over generational timescales to evaluate what significant events and causal patterns are emerging, a task for which local and traditional knowledge systems provide critical insight and triangulation in combination with other data, including historical fisheries data and even the archaeological record. The history of industrial herring fishing in Southeast Alaska has been synthesized by Fritz Funk (Thornton et al. 2010a), and appendix B outlines this chronological record from 1867 to the present. “Boundary work,” that is, creating space for a more meaningful system of engagement and collaboration, will improve management in marine ecosystems dependent upon forage fish like herring.

BASELINE SCALE FRAMING AND THE HISTORICAL ECOLOGY OF ALASKAN HERRING FISHERIES

For modern industrial fisheries, management has typically meant optimizing harvest of commercially valuable fish stocks according to principles of maximum sustainable yield (MSY). Producing MSY of a highly mobile, schooling fish, such as herring, on a “manageable” scale involves spatial and temporal considerations of where to draw boundaries around production and conservation areas and against what historical baselines to measure productivity, yields, and sustainability success (Dizard 2010). Generational amnesia, strategic “scale framing” (Kurtz 2003), fallacious notions of “steady states” (Botkin 2001; Gunderson and Holling 2002), and other biases can lead to serious misreadings of landscape and seascape conditions (Fairhead and Leach 1996; Roberts 2007). Such misreadings in turn can lead to maladaptive responses to the drivers shaping ecosystem changes. Even with good population data, the complexity of marine ecosystems and flux of key constituents such as forage fish and their predators can render suspect any authoritative reading of MSY for a single species.

The ADFG (2008) maintains, “Herring harvests in southeast Alaska, Kodiak, Bristol Bay, the Kuskokwim delta and Norton Sound have been reasonably stable since the development of sac roe fisheries in the late 1970s.” But does “the late 1970s” represent the best temporal frame, or baseline, against which to assess herring as stable or healthy? The lack of historical depth of knowledge in fisheries management is a serious problem. As marine scientist Callum Roberts (2007, xiv–xv) observed, “A collective amnesia surrounds changes that happened more than a few decades ago, as hardly anyone reads old books or reports.” This in turn can lead to “shifting baseline syndrome” (Bolster 2012; Pauly 1995), or management approaches in which “we come to accept the degraded condition of the sea as normal. Those charged with looking after the oceans set themselves un-ambitious management targets that simply attempt to arrest declines, rather than rebuild to the richer and more productive states that existed in the past” (Roberts 2007, xv).

A paradigmatic case of shifting baselines is the Atlantic cod (Gadus morhua). Long-term studies, including archaeological studies from the Maine coast, reveal that the average length of cod consumed by people was over three feet until the past century, when it dropped sharply to less than one foot (Bourque et al. 2008). Rather than curtail fishing so stocks could rebound, managers instead shifted their idea of what constituted a healthy cod population (Kurlansky 1997; Roberts 2007). Local knowledge warning of cod depletions, especially inshore, was effectively marginalized by the culture of professional science focused on “catch-per-unit-effort” and other data more easily quantified in the offshore fishery than the decentralized, more qualitative and “anecdotal” information from inshore fishing communities.1 Only recently has local and historical knowledge been integrated into the science of biomass modeling in fisheries.2

We recorded LTK about changes in herring stocks and spawning ecology among fishers in places like Sitka, Juneau, Klawock, and Ketchikan, where populations were historically robust. Ninety-two-year-old Ketchikan Tlingit fisherman Martin Perez Sr.’s assessment in 2010 was emblematic: “The herring population now is just a drop compared to what it used to be.” Archaeological records show that herring were used consistently and sustainably throughout the region for thousands of years (McKechnie et al. 2014), and their abundance and distribution are clearly linked to the evolution of subsistence and settlement patterns in the region. While one cannot gauge overall herring abundance from archaeological evidence alone, the consistency and proportionate contribution of this species to the archeological record suggest comparatively stable and large source populations, consistent with the LTK of our oldest informants.

When did conditions for Southeast Alaska’s herring become precarious? Appendix B includes a chronology of the commercial fishing industry from 1867 through the beginning of 2018. As outlined in chapter 1, despite the initiation of industrial fisheries in 1882, herring extraction intensified only after World War I, when harvest and reduction capacity increased. Between 1920 and 1940, harvests grew precipitously to fuel a growing international demand for oil, fertilizer, and feed. By 1927, eighteen herring reduction plants in Southeast Alaska were manufacturing these commodities, mainly along the shores of Chatham Strait, where some 80 percent of the reduction fishery catch eventually became concentrated. A major local bait market developed simultaneously with the introduction of modern cold storage facilities. To meet the burgeoning demand, herring fishers expanded their fishing range and began to impact local herring populations upon which Alaska Natives relied.

As we saw in chapter 4, Native communities were complaining about the destructive and wasteful practices of commercial herring bait fishermen as early as the 1920s, earning the respect and support of the local teacher in Klawock, who remarked on the local Tlingits’ deep understanding of herring ecology and the importance of this foundation and cultural keystone species “for the safety of their food supply” (Salisbury 1962, 155). In this case, officials were persuaded to take steps to limit commercial herring fishing in the vicinity of the community.

Such localized restrictions, however, did not stem the larger effort to mine the commons beyond communities. Herring production in Southeast Alaska peaked in 1929 at 78,778 tons, and harvests remained above 35,000 tons through 1937. On the basis of declining catch per unit effort and decreasing average sizes of adult herring, federal fisheries biologist George Rounsefell (1930, 1931) concluded that herring stocks were overfished and recommended stronger regulations on the fishery. His advice was ignored until 1938, when a sharp drop in seine catches of herring allowed only five reduction plants to operate in the region (Huizer 1952). This confirmed that severe depletion of herring was threatening the industry. Regulations restricting harvest finally were enacted to prohibit all commercial herring fishing except for bait in the vicinity of Cape Ommaney on southern Baranof Island, an area that had contributed 80 percent of the total regional herring catch from 1927 to 1938 (Huizer 1952).

After August 1939, commercial fishing for herring other than for bait was prohibited in all of Southeast Alaska, in part due to opposition from local salmon trollers and Native subsistence fishers, especially in Sitka (Craig 2010). In 1942, all of Southeast Alaska was finally closed to fishing to allow herring populations to rebuild. Annual catch quotas were implemented, but herring became scarce again in 1948, and the quota fell to 100,000 barrels (about 14,000 tons) by 1951 (Huizer 1952). Concerns about remaining herring stocks increased in Native communities like Kake and Klawock (see chapter 4), whose local herring schools were being depleted by heavy seining. To limit further damage, critical spawning and wintering areas were defended by local Natives, sometimes with threat of force. Occasionally seine nets judged to be interfering with herring in spawning areas (as described earlier) or overcrowded “pots” (enclosed pound nets) threatening to suffocate live herring corralled for the bait market became targets of sabotage to liberate the trapped herring (Thornton et al. 2010a).

After World War II, with the rise of global trade, petroleum production, and the Peruvian anchoveta fisheries (the most productive in the world), world markets were inundated with cheap fish oil and meal. As a consequence, demand for Alaskan herring waned, and harvest levels trailed off. By 1966, the last Southeast Alaskan reduction plant closed, despite recoveries in some herring populations. Bait fisheries continued on a reduced scale, yet still with significant localized impacts, as fishers took advantage of new electronic fish-finding devices to target herring schools (Thornton et al. 2010a).

At the same time, the industrialization of fisheries technology increased across the North Pacific. After the herring had been fished to collapse around Hokkaido and other coastal areas of the northwest Pacific, Japan, Korea, Poland, the Soviet Union, and Taiwan began supporting more extensive eastern Pacific fleets of catcher vessels serving massive factory trawlers with full processing facilities, thereby obviating the need for onshore processing. This enabled these nations’ fishing impacts to extend throughout the North Pacific open seas, or commons, to the doorstep of Alaskan waters, which at that time extended to just three miles off the coast. The Japanese and Russian fleets alone netted a peak harvest of 320 million pounds (146,000 mt) of herring in 1970, mainly from the Bering Sea and Pribilof Islands. These herring were caught from eighty- to ninety-foot vessels, deploying monofilament nylon gillnets more than several miles long, and delivered to large factory processing ships (Dickinson 1973). Even if they were not targeting a particular species, the bycatch collected by this foreign fleet in their miles-long nets and other indiscriminate gear was quite significant and unsustainable.

Feeling the impacts, Alaskan fishers, among others, lobbied hard for better protection from this emerging international tragedy of the commons, including through the US Congress. Senators Warren Magnuson (Washington) and Ted Stevens (Alaska) eventually took up the cause, resulting in passage of the 1976 Fishery Conservation and Management Act (known as the Magnuson-Stevens Act). This landmark legislation extended the exclusive fishing zone along the US coastline to two hundred miles (in line with the UN Convention on the Law of the Sea, or UNCLOS) and also laid the groundwork for more integrated scientific management to conserve fisheries, including annual catch limits and the reduction of bycatch. This law is viewed by many as the culmination of a thirty-five-year battle to end overfishing in the North Pacific due to foreign competition, and the beginning of true sustainable fisheries management in Alaska, where key commercial fish stocks have shown recovery since its passage. Yet the law did not end overfishing and had to be supplemented with the Sustainable Fisheries Act of 1996 and the Magnuson-Stevens Reauthorization Act of 2006 to further address science, governance, and sustainability issues.

Demand for Alaskan fish, including herring, in Eurasian markets continued to remain strong after implementation of the Magnuson-Stevens Act. New domestic fisheries were initiated to serve these foreign markets. In the case of herring, new fisheries were introduced to meet global demand for herring sac roe and roe on kelp, primarily from Japan, which had suffered serious declines in its own herring fisheries. In 1976, the Sitka Sound purse seine sac roe fishery opened, followed by other gillnet and purse seine fisheries throughout the region. Despite their obvious impacts on spawning populations, these fisheries were considered sustainable as long as they were managed according to the evolving principles of MSY.

By the early 1980s, a new consensus for framing MSY emerged among Pacific herring biologists. A 20 percent maximum exploitation rate of the estimated biomass was proposed as an appropriate limit for maintaining sustainable herring yields, and management agencies shifted to this target (Hall et al. 1988). By the late 1980s, a consensus emerged to set minimum thresholds for fishing at 25 percent of the average unfished biomass (Funk and Rowell 1995; Zheng et al. 1993). Suitable spatial frames for carrying out fisheries under these policies were not developed, however, and they have been applied on a broad scale to all spawning aggregations of a sufficient size to support commercial harvest. Effectively this means that within any of the commercial herring management areas (see map 5.1), a sac roe fishery could proceed based on a quota derived from an estimated biomass (based on previous years’ sampling) within a very small zone. The actual biomass that shows up may be considerably smaller yet tightly aggregated in preparation for spawning. The ADFG has some authority to delimit the area within which fishing can take place but is not obliged to spread out fishing over a minimum take zone. Commercial fishers could object to disbursed fishing if it took them away from the concentrated balls of ripe herring or otherwise reduced their chances of catching a good share of the marketable quota. Obviously, if biomass estimates are inflated and the actual herring biomass that appears is tightly aggregated and surrounded by fifty eager purse seiners, the risk of overfishing can become acute.

Temporal restrictions, such as the timing of openings and closures in relation to quota, are dictated mainly by processing capacity and quality of the product. Processors want openings that deliver optimal product (the highest-quality sac roe from ripe female herring) without overstressing their processing capabilities within a given time frame for the opening. This can mean punctuated short openings (e.g., every other day) if herring are tightly bounded and ripe, so that processors have time to catch up with fish landings before the next opening brings new loads. Unfortunately, temporal restrictions are rarely used to mitigate pressure on the fish themselves or to allow them some time to lay their eggs for successful reproduction.

Alaska herring fishery quotas are based on this framework of a variable exploitation rate combined with a threshold and few spatial-temporal restrictions for harvest. Fisheries are closed if estimated abundance falls below the threshold, and lower exploitation rates may be used if herring decline to near-threshold levels. Among the regional sac roe fisheries, only Sitka Sound has shown sustained yields in the past twenty years.

The “threshold” is herring biomass necessary to meet “minimum spawning and/or allocation requirements” (Thynes et al. 2017, 3). In Sitka Sound, the threshold is 25,000 tons, but how or when this figure was determined is not clear. ADFG uses age-structured analysis (ASA) for stocks “with sufficient historical stock information,” including Sitka Sound. This method incorporates estimates of recruitment, growth, maturation, and natural mortality to a spawning biomass from one year and uses it to forecast the next year. Annual harvest rate varies from 12 to 20 percent depending on the projected threshold (Thynes et al. 2017, 4, 2018). Unfortunately, the historical stock estimates embedded in these figures extend back to the 1970s, not to times when abundance was far greater, as it was in preindustrial and precontact times.

The baseline scale framing used by ADFG fails to acknowledge the longer history of the aboriginal fisheries and employs a baseline that was already a product of severe depletion. Due to growing biomass estimates, Sitka Sound sac roe harvest quotas have increased from less than 800 tons in 1976 to a record of 29,000 tons in 2012. This one fishery now accounts for roughly 90 percent of the total regional herring harvest, with most other areas closed or habitually restricted due to a lack of sufficient fish to meet the harvest threshold. We looked at the circumstances behind a number of these declines in relation to commercial fishing across the region in our original report (Thornton et al. 2010a), as well as previously in this book. However, historical, political, and event ecologies surrounding three important herring spawning populations merit more extensive examination: Auke Bay– Lynn Canal, Sitka Sound, and the Ketchikan–Kah Shakes Cove area.

AUKE BAY– LYNN CANAL

Today, the threshold for a Lynn Canal herring fishery is only five thousand tons (Thynes et al. 2017, 3). Yet this herring fishery was a key feature of community life until its collapse in the early 1980s due to overfishing by the commercial sac roe fishery. The founding of the Tlingit community in Auke Bay during the Little Ice Age (ca. 1500) was documented by elder Phillip Joseph, who recalled his L’eeneidí clan’s migration into this herring-rich bay: “They landed in Fairhaven [Indian Cove, just north of Auke Bay] and started building. They put up big houses, huts, and smokehouses. At the same time most of the people explored the whole bay. They soon find Auke Lake. And they find out the creek [that] runs from the lake is a good sockeye creek. They also find out the herring spawns in the spring. There were all kinds of berries, game, and shellfish food” (Joseph 1967).

Occupation of the general area extends back to AD 1100 (Mobley and Betts 1997, 35; Moss and Erlandson 1992, 81). The Auke Bay–Indian Cove area was a stable source of herring and a premier site for spawning that attracted other fish and wildlife dependent on herring. The settlement grew, and consequently may have posed a development disturbance to spawning herring. Oral history suggests that this was one motive in the decision to move the village at Auke Cape–Indian Cove north to what is today Auke Recreation Area. The new town site, which was still proximal to the herring but not right on top of the critical spawning grounds at Indian Cove and Auke Bay, was aptly named Anchgaltsóow, or Town That Moved (Thornton 1997, 16ff; fig. 5.1). This history underscores that concern for sustainable supplies of herring has been a priority for Tlingit communities since precontact times. Moreover, Tlingit were willing to adapt their settlement and living patterns to maintain local herring habitat and populations.

Áak’w Ḵwáan Tlingits continued to defend their right to the herring grounds, including seeking protection of herring fishing rights and federal recognition of Auke Cape as a traditional cultural property.3 Sitka Tlingit Al Wilson, who grew up in Auke Bay, recalled that throughout the 1940s, a half century after Natives had moved their village out of Auke Bay to downtown Juneau, about twenty Natives would come from the downtown village (about ten miles southeast of Auke Bay) to camp at Indian Cove, putting up tents, harvesting and processing herring, and jigging and drying halibut. He noted:
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FIGURE 5.1. Áak’w Indians preparing herring oil at Indian Point, Alaska, 1895. Courtesy Alaska State Library, Winter and Pond Photo Collection, P87-0081.




Every spring they’d set out a herring pot [also known as a herring pound] in a place called Indian Cove which is across [from our place].... Around the pot is where we set our branches. We processed them. My folks dried them. They salted them. In those days [there was a] lack of refrigeration and electricity out there. We salted them [in] twenty-five-gallon drums or barrels. There was a large tide flat below a part of the beach [where] as the tide went out when the herring were spawning, there’d be left a lot of live herring bouncing around and some of them caught in the pools. We’d go down there with buckets and collect them up. Mother would fry them. We’d smoke them and kipper them in hot smoke. Put them up in cans and had kippered herring. We’d... hire... a transfer truck [and] haul branches into Juneau, Juneau village, and sold herring eggs there.



He added, “I spent a lot of time on that point [Indian Point].... There’s a lot of evidence—holes dug where houses were because there’s graves there also. It’s a beautiful, absolutely beautiful place.”

Robert Loescher, former CEO of Sealaska Corporation, who grew up in Hoonah and Juneau, recalled that in the late 1950s, “when I was eight to twelve years old, I sat on a herring pound in Auke Bay. Lots of herring then. We had a net out, captured the herring, and then the halibut boats would come for fresh bait. I would load the herring on their boats. I saw the abundance from 1957 to 1960. There were a lot of herring!” (Robert Loescher, pers. comm., 2008).

Al Martin and his brother John (also from Hoonah) owned a herring pot (or pound) in Auke Bay from 1963 to 1964, and sold lots of herring to halibut fishermen, as did Doug Chilton’s family (of Juneau), who had herring pots in several places around Juneau. Chilton observed, “Auke Bay at that time [1970s] was so full of herring that as soon as they showed up, there was plenty of salmon.” Similarly, Alfred McKinley Sr., another Hoonah Tlingit who lived for many years in Juneau, recalled that during the 1950s and 1960s “you used to be able to go to Auke Bay and get buckets full of herring for eating.” Floyd Peterson, also from Hoonah, added, “Yeah, when I was a kid going to high school in Juneau back in the early [19]60s, late 50s, go out to Auke Bay and catch herring off the beach with a dip net.”

Before the advent of the sac roe fishery in the 1970s, the biggest problem for Auke Bay herring was pollution brought about by World War II and postwar development around Indian Cove and Auke Bay itself. Walter John, a Tlingit who grew up in Juneau during this time, recalls the impacts of early postwar coastal development (see also Carls et al. 2008):


I did a lot of subsistence fishing here in Juneau at Auke Bay [in the 1940s and 1950s]. My family would go out there with our car and take our buckets and our sacks and we would get roe and herring to eat. We didn’t get it for fishing. We got it for consumption. And I grew up eating herring that was caught right here at Auke Bay. For some odd reason the state, the city allowed someone to build a house right over the spot where the herring spawned. It didn’t take long [for them to decline there].



As evidenced by the Áak’w Tlingits moving their settlement from Indian Cove (Fairhaven) to what is now Auke Recreation Area in order to limit disturbance to spawning herring, early Tlingits remained sensitive to pollution, including noise and water pollution, over centuries of caring for and cultivating locally spawning herring populations. By the 1970s, herring had declined significantly in Lynn Canal, as evidenced by declines in miles of spawn (fig. 5.2).4 Having seen the declines in Auke Bay since growing up there and as a result of overfishing in the 1980s, Al Wilson became skeptical of ADFG management:
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FIGURE 5.2. Nautical miles (nm) of herring spawn in Lynn Canal (including Auke Bay), 1953–2017. Prepared by Madonna Moss using data from Blankenbeckler and Larson (1982) and ADFG (2017).




Fish and Game by their own reports say that the biomass has diminished in the last two years (2005–6), yet their harvest increases [in 2005; see table 5.2 for Sitka].... I was raised in Auke Bay, and they had a tremendous herring harvest there until they opened up the area to seining, harvesting the herring for roe—sac roe. Herring biomass has completely disappeared. It’s never come back. I know places like West Behm Canal. The same thing has happened. I know the area around Hydaburg... near Klawock has diminished tremendously. The herring roe that comes in there is very small. Normally we used to get herring roe from that area before they had a harvest in Sitka. When we were living in Auke Bay, the herring harvest would occur earlier in Sitka than where we harvested in Auke Bay—it’d follow that. The harvest of the eggs on kelp and branches— we know they’re getting smaller and smaller, and they keep raising their quota and going after more and saying that the herring stocks in Sitka Sound are healthy. We know otherwise. We know all these areas of spawn that they have on their spawn map [do] not mark or in any way denote a healthy spawn area where you could set out branches and harvest herring eggs. You go there and just find a smattering of eggs and a lot of coloration [milt] in the water—there’s miles of spawn that [are], to me, meaningless. Even when you look at past spawn maps—early, like around [19]68, there were substantially more miles of spawn then. It seemed to me that from that they could see that the herring biomass is getting smaller. I’m really concerned. That’s my biggest concern—that the herring biomass will collapse, and I know that when that happens it will never come back. At least not in my lifetime.



Scientific and historical accounts of Auke Bay agree that Auke Bay was overfished during the sac roe era, leading to its collapse as a spawning area in the early 1980s. Abundant herring spawning has been consistently observed in Auke Bay (lower Lynn Canal), from the oral history of Philip Joseph and Al Wilson, to the early US fishery reports of Jefferson Moser (1899), John Cobb (1906), and Barton Evermann (1913), as well as later reports by George Rounsefell (1930) and Lawrence Kolloen (1947), who listed the Auke Bay herring population as the third most important in Southeast Alaska (see also Skud et al. 1960; Reid 1971).

From 1971 to 1981, sac roe harvests averaged 655 tons in the area. The fishery was closed after 1982, and very little spawning has been observed in this historically important area since then. Carls et al. (2008, 5.6) found what local and traditional knowledge already knew: clear “indications that overfishing caused the stock collapse.” In 1982 ADFG herring biologists recommended closure of the fishery, based on overwintering and the preferred method of estimating biomass prior to the current regime: preseason acoustic surveys. Just as with the reduction fishery closure of 1940, political pressure from the fishing industry overrode scientific advice, and the 1982 sac roe harvest of 551 tons marked the last significant spawning of herring in the area.

North of Auke Bay in Lynn Canal, surveys have found limited spawn at Point Bridget, Bridget Cove, Mab Island, and Sunshine Cove, with some activity also at Berners Bay (ADFG 2009a). Yet there is not enough spawn currently to support either herring egg gathering or commercial sac roe fishing. The closures at Auke Bay–Lynn Canal and other traditional herring spawning areas suggest that herring populations are still vulnerable. Despite some recovery after statehood from the deleterious impacts of the reduction era, many spawning populations cannot be fished at current GHLs without further recovery of the base spawning populations.


TABLE 5.2. Commercial sac roe and subsistence egg harvests and herring spawn information, Sitka Sound
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Source: Adapted from USFW (2012), based on ADFG data.

* Figure not included in the average.

** Years when STA claims subsistence harvest needs were not met according to ADFG-STA harvest monitoring program figures. In 2001, STA also reported to ADFG that their subsistence needs were not met and that they were concerned about impacts resulting from the commercial sac roe fishery (Sill and Lemons 2012).

SITKA SOUND

Even in Sitka Sound, the last stronghold for herring in Southeast Alaska, the actual areas where herring spawn in sufficient quantity for subsistence harvest has decreased by more than 80 percent since the advent of commercial fishing (Thornton and Kitka 2015). Commercial sac roe fishers now compete with subsistence fishers to harvest in the remaining spawning areas, typically close to town. As noted already, this one fishery now accounts for roughly 90 percent of the total regional herring harvest and biomass. All other sac roe fishing areas have been closed or severely restricted due to a lack of sufficient herring biomass to meet the harvest threshold (see map 5.1; table 5.1). Elders in Sitka see the baseline for spawning populations in Sitka Sound as having shifted dramatically from what they regard as healthy (Thornton and Kitka 2015). In their eyes, the amount of spawn is lower; the quality of spawn is lower, the duration of spawning has become shorter, and the spawners themselves have become smaller with the intensification of commercial fishing, most recently with the ramping up of the sac roe fishery. These changes have had cascading effects on other fish and wildlife.

Sitka Tlingit elder Herb Didrickson, a salmon troller and herring egg harvester, shared this perspective: “You have a lot of trollers who will tell you, ‘If we don’t have the herring coming in then we won’t get the salmon. Herring is the only reason they are here.’ Everything in the water feed[s] on herring. We, as subsistence users, depend on the herring. We have the eggs of course, but then when the herring come in and spawn, that brings in the king salmon.” Indeed, commercial trollers, recreational and subsistence fishers, and Sitka’s Chamber of Commerce were united in opposing commercial herring fishing in greater Sitka Sound during the reduction era (see Craig 2010; appendix B) because they regarded these harvests as harmful to community livelihoods and well-being.

What is so special about Sitka Sound that makes it an epicenter for herring? As Herman Kitka Sr. explained, this marine ecosystem is a great mixing and spawning area for herring and salmon. Herring arrive in Sitka Sound in late winter “from the outside,” traveling in counterclockwise direction from the northwest to southeast to spawn, before heading back down to southern Baranof Island. Inside the sound they found both deep troughs to lie in and become gravid, as well as choice bays and shorelines along which to spawn. When the eggs hatched, the young herring found kelp patches and protected coves in which to develop and feed before migrating. Anchored by Herring Rock, no other habitat in the region provided such a rich base for spawning herring.

According to our oldest informants, who were in their nineties in 2008 (e.g., Herman Kitka Sr. and Walter Soboleff), places like Kootznahoo Inlet, Seymour Canal, and Sitka Sound felt the impacts of reduction fishing as early as the 1920s and 1930s. The Killisnoo reduction plant, as the only one in the region from 1882 to 1907, disproportionately affected the Angoon- Killisnoo region. According to Walter Soboleff, who worked at the Killisnoo plant in the early 1920s, fishers supplying this plant targeted herring locally until supplies were diminished, at which point they moved south along Chatham Strait and into areas of Frederick Sound.

By the 1930s, Sitka Sound—by far the most productive herring fishery in the region—was also being impacted to the extent that local organizations, both Native and non-Native, were calling for a prohibition on herring seining. Early restrictions on seining near Sitka helped the Sitka Sound herring population rebound over time. The largest regional impacts of the reduction fishery took place between 1920 and 1960, however, when fishing increasingly targeted more remote areas of Southeast Alaska, predominantly southern Chatham Strait, Frederick Sound, and southern Baranof Island, less visible to local communities. According to Herman Kitka, overfishing in Larch Bay (southern Baranof) was particularly damaging because those herring were part of the southern migration that spawns in Sitka Sound.

The cumulative impacts of these removals became increasingly apparent to local fishers plying Southeast waters, who had been used to seeing Chatham Strait “black with herring” (Scidmore 1885), visible, as many elders put it to us, “as far as the eye could see,” and their roiling surfacing activities audible “like rain” or “wind” until at least the 1930s. Soon the quantities of herring perceived and caught began to decline in areas where they had once been superabundant or seemingly limitless. Herring rakes, once efficient for harvesting the masses of herring, became ineffective and obsolete.

Even with declines after the peak reduction harvest of 1929, the cautionary reports of biologists such as George Rounsefell were largely ignored. Yet concern for herring conservation was raised in the US Congress as early as 1939, when a fisheries manager proclaimed that commercial herring fishing in Alaska had been “in the past too extensive” (US Congress 1939, 646). By the time statehood was achieved in 1959 and a modern fisheries management regime put in place in the 1960s, herring were already depleted in many areas, although just how much is difficult to quantify.

The Sitka Sound commercial sac roe seine fishery commenced in the 1970s. The purse seine fishery nets herring (both males and females) by the thousands of tons at the cusp of spawning in order to harvest the roe skeins from pregnant females for export to Japan and eventual production into salted roe, or kazunoko, for Japanese consumers. The fishery was established to supplement the commercial bait and emerging spawn-on-kelp (SOK) fisheries, and especially to serve expanding consumer markets for kazunoko. With Japan’s economic rise fueling consumer buying power, the island nation’s collapsed local herring fisheries could not meet this market demand due to previous overfishing. The Southeast Alaska kazunoko market peaked in the mid-1990s in terms of ex-vessel value (see table 5.2, 1996), coinciding with Japan’s economic ascent, and has not reached the same profitable heights since.

Fishing quotas in Sitka Sound, on the other hand, have risen steadily, climbing to more than 28,000 tons in 2012, fifty times those set in 1975, when the first herring population assessments were carried out by the Alaska Department of Fish and Game (see table 5.2). Due to growing biomass estimates, Sitka Sound sac roe harvest quotas have increased from less than 800 tons in 1976 to the record of nearly 29,000 tons in 2012. The market for sac roe, however, is not growing, as Japanese cultural tastes have shifted away from kazunoko, causing prices to stagnate and decline. Delivering more supply does not solve the price problem, unless markets can be found for the nonroe portion of herring. Sales of herring carcasses—waste from sac roe production—have increased but are not highly profitable and create few local jobs. Most carcasses are shipped to China for processing into animal feed, including food for farmed fish. Ironically, the herring that would naturally feed Alaskan wild salmon are now being extracted, shipped to Asia, and processed into feed for farmed salmon, which directly compete with sustainably caught wild salmon.

In contrast to the biomass framing of herring conservation by fisheries biologists, the Sitka Tribe of Alaska (STA) maintains that a healthy spawning population is characterized by its broad distribution in time (duration of spawning) and space (areas associated with spawning over generations). According to the Sitka Tribe, subsistence harvest of herring eggs (which the state has an obligation to maintain as a priority over other consumptive uses) requires “a span of no less than 3 days of spawn in one particular area” (STA 2009). This would seem a modest request in comparison to the several weeks of herring spawning documented in the past. The tribe further argues, based on LTK, that if a commercial sac roe fishery is initiated prior to spawning, large schools of spawning herring are disturbed, adversely affecting subsistence herring egg harvests. In 2008, more than ten thousand tons of herring were taken in a single commercial opening in a confined part of Sitka Sound. A concentrated harvest of spawning herring of such magnitude, argues the tribe, may irreversibly disrupt a herring stock by removing “the repeat spawners that would have had knowledge of migration routes and selecting spawning habitats” (STA 2007). Targeting spawning stocks within a concentrated area of Sitka Sound, the tribe suggests, is having progressively adverse effects not only on herring schools’ ability to carry out spawning throughout their historical range, but also on tribal members’ ability to meet their subsistence needs (up to 300,000 lbs. of eggs per year; see table 5.2; Holen et al. 2011; STA 2009).

The state’s herring management plan for Southeast Alaska (5 AAC 27.190) includes minimal mechanisms for mitigating impacts on subsistence egg harvests, such as limiting harvests in spawning areas with the highest frequency of use and dispersing fishing effort in time and space (ADFG 2009b). Only in 2012 did the Board of Fisheries pass a regulation that STA had advocated for years, mandating that the core area for herring spawning and subsistence egg harvest be closed to commercial fishing. Nonetheless, the closed area is small, and commercial sac roe seiners still have de facto priority in capturing the surrounding herring schools, which are found and bound (by area markers) for them by state fisheries managers (see Thornton and Kitka 2015, 103, fig. 3). This framing reinforces a political perception among many subsistence users that, contrary to the intent of subsistence laws, herring fishery regulations distinctly favor commercial sac roe harvesters and foreign trade over traditional egg gatherers and their customary distribution networks in Alaska and the Pacific Northwest (Thornton 2019).

Contemporary approaches to fisheries management in the region sustain herring in a depleted status while granting priority access to a privatized commercial fishery under MSY. Commercial roe fishers compete head-to- head with subsistence fishers in both time and space on the only significant remaining spawning aggregations in the region. While ADFG has acknowledged “that large numbers of vessels and increased activity on the spawning grounds may disrupt herring activity and cause them to move and spawn in other areas” (STA 2009, 10) in concurrence with LTK, the tight spatial framing of the fishery on remnant spawning stocks in Sitka Sound makes this phenomenon inevitable. Further, the temporal imperative to take commercial roe at the threshold of spawning means that subsistence harvesters are left with access to only the “remains of the remnants” of local stocks. Thus, Sitka Natives have not been able to meet their subsistence needs for ten of the eighteen years that subsistence harvest surveying has been carried out between STA and ADFG, including seven of the past eleven years (2007–18; see table 5.2; fig. 5.3). It is too early to tell if the situation will improve with the successful implementation of the subsistence- only (commercial no-take) area in 2012 (expanded slightly in 2018). More effective measures may be necessary to reduce the percentage of the herring biomass fished (e.g., to a precautionary 10 percent) and increase protected areas (i.e., subsistence-only fishing areas), in order reverse the current stress on spawning herring and subsistence egg gatherers.
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FIGURE 5.3. Total pounds (useable weight) of herring spawn harvested (nearly all on western hemlock branches), number of households harvesting, and amount reasonably necessary for subsistence (ANS) of herring spawn on all substrates in Sitka Sound, 2002–17. From Sill and Cunningham (2017).



ACTOR RELATIONS, ONTOLOGICAL FRAMING, AND POLITICAL ECOLOGY

Cultivation techniques are built on a moral and dialogic covenant of respect between humans and herring, as opposed to resource capture, which reduces herring to a commodity without agency or intrinsic value. Such monoculture framing (Heidegger 1993) of herring according to the principles of MSY has ontological implications, not only for herring populations but also for other actors in the marine ecosystem. It underplays the mobility and agency of fish and ignores the role of other dynamic ecological constraints on the productivity of fish populations, such as predator-prey relations, climate change, and habitat conditions. Yet we know that these broader ecological factors are linked not only to the status of herring populations in a given year but also to the resilience of social-ecological ecosystems over time (Berkes 2003; Walker and Salt 2006).

Scientific assessments suggest that up to 63 percent of the world’s fisheries, including many managed according to MSY principles, are overfished or in need of rebuilding (Worm et al. 2009). Even where MSY is well supported by scientific management and monitoring, biomass reductions of 50–70 percent are not uncommon (Hambler and Canney 2013), suggesting that the current paradigm is not sustainable and may be leading to increased vulnerability of fish stocks (Bavington 2010; Finley 2009). Tlingit and Haida elders, along with other skeptics, have long been critical of the high modernist logic (Scott 1998, 4–5) that seeks to exploit herring through such a narrow spatial, temporal, and technical framing of fisheries management within a reductionist scientific model. The problem is nicely illustrated in a cartoon critiquing similar hubris in the management of Atlantic cod, reproduced in geographer Dean Bavington’s provocative book Managed Annihilation (fig. 5.4). In the cartoon, the species being studied, or diagnosed (in this case “man”), is wrenched from its social and ecological context, confined and reduced to a specimen (perhaps to be tagged or sampled). Meanwhile the big bespectacled “expert” scientist (in this case, the cod) needs glasses and a microscope (symptomatic of myopia and reductionism) to “see” the problem. The expert’s relationship to the specimen is as an object, not as a relative or respectful coinhabitant of the ecosystem. Then comes the hubris: “Properly managed this species can make a complete recovery”—only with the experts’ help, however. The critique is especially rich when we taste the irony of the “cod” manager telling us human specimens that we have to be properly managed to recover, as the obvious lesson from the cod collapse (and by extension the herring collapses) is that it is not the fish that need managing but the humans who arrogantly think they understand them. Tlingit and Haida people shown this cartoon get the joke but with an additional irony. Their belief is that fish like salmon and herring do evaluate human worthiness and needs, and do willingly contribute to their well-being, though not as managerial experts from above (as depicted), but as relational partners in a moral ecology of reciprocity and sustainment. When this covenant breaks down, and one party becomes simply an object or specimen, a resource or commodity, a crisis of communication and alienation emerges, as Gregory Bateson (1972) long ago recognized. Managerial ecology ultimately leads to subjugation and, in the worst-case scenario, managed annihilation.
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FIGURE 5.4. Managerial hubris in the Atlantic cod fishery. From Bavington (2010), courtesy of Peter Pickersgill (PIC) and University of British Columbia Press.



At the root of this crisis of communication is not only a relational problem but an ontological one—about the nature of the world—and an epistemological one: about how we know what we know. The crisis cannot be overcome by mere stakeholder consultations or public testimony, but rather requires deeper engagements. Yet despite increasingly strong rhetoric of participatory and collaborative management with local user groups, attempts to incorporate local and traditional knowledge (LTK) or traditional ecological/ environmental knowledge (TEK) into state fish and wildlife management systems have not addressed these ontological, epistemological, and institutional obstacles.5 Moreover, as Ferguson (1994) and Nadasdy (2005) have shown, the antipolitics informing modern bureaucratic regimes continues to frame management problems around closed, seemingly depoliticized— and we might add deontologized—technical issues, such as biomass levels and stock assessments, rather than major ecosystem problems such as shifting baselines, the nature of human-herring relations, and fishing down the marine food web (Pauly 2005). In the process, professional managers exclude, or marginalize as incommensurate or nonscientific, large bodies of local and Indigenous knowledge that cannot be parsed as data, along with the ontologies, epistemologies, and lifeways that inform them.6 These inequalities and incompatibilities are often masked by superficial forms of overlap (Nadasdy 2011) in the discourse of collaborative research and cooperative management, but may in fact be reified by complex instrument- effects (Foucault 1977; Nadasdy 2003) that ultimately limit dissonant perspectives and legitimize status quo regimes.

Like salmon, herring were traditionally viewed by Northwest Coast Indigenous peoples not as a resource or biomass but rather as a tribe of nonhuman persons, with their own houses under the sea.7 While lacking the charisma and anthropomorphic qualities of larger fauna in the Western imagination, Pacific herring nevertheless continue to be regarded as a prestigious keystone species by Tlingit and Haida. As Mike Miller (Sitka) put it, “I think [herring are]... really key to the different populations of fish here.... Compromise of the overall biomass is definitely going to have a big effect on the salmon fisheries and the halibut fisheries and the marine mammals.... It’s the key to the ocean.... It’s our buffalo.” Their status is gained not through individual stature or charisma but rather their collective impact and relational value in the social-ecological system they inhabit and support.

Framed in this worldview, as shown in chapter 4, the herrings’ annual returns to particular spawning grounds were considered voluntary and responsive to human cultivation behavior within a moral ecology of respectful relations (Thornton and Kitka 2010). Thus, when cultivating spawning areas with western hemlock (Tsuga heterophylla) boughs for herring to spawn upon, one took care to make the substrate and its surroundings attractive or pleasing to spawning fish and even to talk to them or their spirits directly (Thornton et al. 2010a). This meant laying the boughs carefully in the intertidal zone and minimizing disturbances, such as loud noises or agitation of the waters around spawning beds. Tlingit and Haida fishers were cognizant of the fact that herring reassess their spawning areas each year, even if they have spawned in these areas previously. This initial period of scouting by older male herring is critical, as perturbations of the environment can interfere with spawning and distress the herring, causing them to spawn too early or to move to a less optimal location. The Indigenous protocol is to wait for the older herring to complete this scouting for spawning areas, whereupon the older males release prespawn milt (also called false spawn) to attract females. Only then is it appropriate to place branches in the water, at least in sensitive (often tightly enclosed) areas. Hence, “watchmen” actively patrolled spawning areas to prevent threats to this sensitive spawning initiation period and ensure renewal of the herring life cycle. These beliefs and practices suggest that Tlingit and Haida were aware not only of potential human impacts on local herring spawning but also of their responsibility to maintain respectful relations to safeguard continued herring returns.

As noted in chapter 2, recent scientific studies support the Indigenous knowledge that older fish “entrain” younger fish into spawning areas (Petitgas et al. 2006). Modeling this “go with old fish” behavior (MacCall et al. 2019) indicates that it may help to maintain a higher diversity of spawning areas, because older fish possess stronger learned fidelity to their “home” spawning ranges. Thus, when high proportions of older fish are removed from spawning schools, as may happen in a sac roe or bait fishery, it eventually reduces the diversity of spawning areas used. With fewer older herring to lead them, younger herring simply follow the crowd to the larger spawning areas. This could explain what is happening in Sitka Sound; with the decline of smaller spawning areas throughout Southeast Alaska, Sitka has become the herring spawning mecca for more than 90 percent of the spawning population. Not coincidentally, this shift occurred in the 1990s, when Sitka Natives also noticed that their “spawners” were getting smaller (more immature) and hence less likely to have been entrained by older fish. Although it can be difficult to distinguish between spawning behaviors associated with reduced abundance and those associated with fishery impacts on age composition, Tlingit and Haida elders consistently emphasize the important leading role that older fish play in showing younger fish where and when to spawn.

Similarly, Tlingits and Haidas are mindful of other environmental contingencies that affect spawning, such as seawater temperature, wind conditions, large spring tides, and the diverse quality of the spawning habitat. Even the Washing of the Spawn Wind, L’uk’ Eeti.oosk, helps break up and distribute herring eggs, thus contributing to greater hatching and survival. Through this relational epistemology (Bird-David 1999), as we have seen, Sitka Tlingit herring egg harvesters actively cultivated new spawning habitat with substrate to increase the abundance, distribution, and predictability of spawn.

While the state manages for single species productivity, local Tlingits and Haidas emphasize ecosystem balance, reciprocity, and respectful relations as a frame to support the biologically diverse seascapes upon which they have historically depended. Such pressures to manage for productivity over biodiversity are not uncommon in the political ecology of conservation (Forsyth 2003). Yet the inverse—the urgent framing of protected areas to manage for maximum biodiversity conservation over production for human use—can become similarly problematic by potentially outlawing otherwise sustainable subsistence harvests and preventing respectful stewardship of landscapes and seascapes by Indigenous peoples (Borrini- Feyerabend et al. 2004; Ross et al. 2011).

The interdependence of the herring and Natives of Southeast Alaska is exemplified in the story of Herring Rock, encapsulated earlier but related here by Kiks.ádi clanswoman Louise Brady in her testimony to the Board of Fisheries in 1997:


It all [the Kiks.ádi covenant with herring] happened with a young lady who each morning would go down to the beach and sit on the rock, and then all the herrings would come around the rocks, swimming around. Then she would start singing lullabies to the herring. Each morning as the tide came up, she’d go down to the rock and the herrings would come swimming around her, and the waves were dancing around her. Then they would disappear again. Then a few days, a few weeks later they came again, then they spawned around that place. From then on, it spread all through the village, all the way to Jamestown Bay, out past where the Park Service is, and then all among the islands. Therefore it became known as the Herring Rock. (Peter Bradley, pers. comm., 2018)



As the story suggests, the herring came to Herring Rock because of the presence of the Kiks.ádi woman who cultivated them with song, and the attractiveness of her long hair dangling in the water drew herring to spawn on it as substrate. This human-herring relationship was cemented through mutual respect, agency, interspecies communication, and the return of the two parties annually to renew this connection at what became the first and main locus of spawning in Sitka Sound: Yaaw Teiyí, Herring Rock. This relationship is not simply recounted as a sacred myth and claim to Herring Rock, but also as a frame and charter for contemporary interactions based on respect, reciprocity, and sustainable engagement with herring. The charter represents the herring-as-agent model of ecological thinking, which is at odds with the dominant herring-as-commodity perspective, and therefore dismissed. From a Tlingit and Haida perspective, disrespect for herring endures under the current MSY regime. Our political ecological analysis shows just how this disrespect is perpetrated through the narrow strategic scientific framing of herring as an MSY commodity, which leads to the marginalization and subordination of Indigenous knowledge and relational and reciprocal values toward herring.

KAH SHAKES COVE: EVENT-RESPONSE FRAMING AND EVENT ECOLOGY

Schooling forage fish like herring, whether migratory or resident, are reportedly subject to significant “natural” fluctuations due to predation,8 sea temperatures (Williams and Quinn 2000; Zebdi and Collie 1995), habitat quality, competition, and other biotic and oceanographic factors (Hamilton et al. 2006; Thornton et al. 2010b). Causal factors contributing to change events in fish populations, including overfishing, can thus be challenging to pinpoint. In the absence of detailed historical and ecological knowledge of particular stocks, population fluctuations may not register as noteworthy events or may be glossed over as simply natural cycles. This, too, is a matter of conflicting perceptions and framings, as the case of the disappearing herring of Kah Shakes Cove in the 1990s demonstrates.

The case of the disappearing herring lends itself to an analysis of event ecology (more broadly referred to as ACE, abductive causal eventism; Walters 2014). This abductive mode of inquiry stresses the need to frame ecological analysis in terms of environmental changes of interest (events) and their causes. Methodologically, event ecology proceeds not by a priori hypotheses, models, or theories and their attendant causal assumptions, but rather with open-ended analytical questions about why specific environmental change events have occurred. Historical, biophysical, and social scientific inquiries attempt to establish causal chains backward in time and (typically) outward in space from effects to causes through a process of abductive reasoning (Vayda and Walters 1999; Walters and Vayda 2009). Theoretical paradigms are considered only after reaching a full understanding of the biophysical components of the environmental event. Through such inquiry, event ecology presumes to avoid problems of scale framing and other biases that may lead to simplistic or erroneous explanations of environmental change drivers, be they neoliberal capitalism or global climate change.

What is an event? Human ecologists Bradley Walters and Andrew Vayda (2009) maintain that environmental change events are concrete and describable, if not measurable. Different stakeholders, however, may frame events and the processes behind them quite differently in terms of their origins, development, magnitude, and duration. Alaska fisheries managers, for example, officially perceive contemporary herring stocks not as threatened or in decline, but rather as stable or recovering over recent decades. Although their biomass assessment tools fail to indicate any change event of significance, locals, especially those who have observed herring populations over fifty or more years, view the fishery as stressed, declining, or, at best, stable or partially recovered from its mid-twentieth-century depleted status. Tlingit and Haida elders we interviewed maintained that downward shifts in the size and age structure of herring spawning populations were evident as early as the 1940s, consistent with broader findings (Myers and Worm 2003) that management schemes imposed since have served at most to stabilize fisheries biomass at depressed levels. Accordingly, Natives view commercial fishing, both now and in the past, as the major cause of herring declines. Given the lack of consensus between locals (including Alaska Natives and non-Native fishers) and fisheries managers on the nature of environmental change events, the framing of events and their causes may become highly politicized.

As recent analyses of the collapse of the Atlantic cod fisheries suggest, it is easy to misread the historical-ecological contingencies that led to such disasters in terms of a simple political economy of powerful economic interests marginalizing local knowledge. While local inshore fishers warned of threats to cod populations, and scientists marginalized this knowledge as not “tractable to our tools” (Finlayson 1994, 105), Thomas McGuire (1997, 51) argues convincingly that the cod collapse could not have been foretold by a political ecology drawn from political economy alone, because “a significant factor in the collapse was the scientific misreading of the actual state of the resource, and at the heart of this error was the nexus of technology and environment. The Canadian offshore replacements for the foreign deep sea fleets became, in the early 1980s [with establishment of the exclusive economic zone], very efficient in finding and catching cod. The fish themselves apparently obliged by concentrating as their numbers thinned.” As a result, the decline of Atlantic cod, like that of Pacific herring in Southeast Alaska at midcentury, was not fully recognized until it was too late. At a deeper level this misrecognition was enabled by a culturally specific vision of nature for human production, what Bavington (2010) terms “managerial ecology,” which framed fisheries management according to the political economy of MSY.

At Kah Shakes Cove in the mid-1990s, the state went so far as to reframe the boundaries of the commercial fish management area to include herring from adjacent spawning habitats (claimed to be of the same “stock” or biomass) when the existing zone failed to generate the fish returns forecast by the biomass models (Hebert 2011). When the herring failed to materialize where they had always been (even in Tlingit oral tradition dating back centuries), ADFG decided that the herring had moved to an adjacent area approximately ten nautical miles away. To access these fish, which lay outside the management area, an emergency order was hastily promulgated to redraw the fishery boundaries to include new waters at Cat, Mary, Dog, and Duke Islands, where the herring masses had been located. These new boundaries were not based on a formal scientific survey by ADFG and directly conflicted with the LTK and scientific survey data gathered by fisheries biologists employed by the Tsimshian tribe at the adjacent Annette Island Fishery Reserve. The Annette Island biologists, who were actively monitoring herring movement at the time, reported that the state’s expanded fishery overlapped with the migratory path of herring that had begun to spawn on the shores of Annette Island, an area claimed and managed as a separate herring stock by the local Metlakatla Tsimshian tribe. The Tsimshian objected to the state’s reframing of the fishery boundaries as a strategic ploy to accumulate more herring for its commercial fishing stakeholders by dispossessing the tribe. While the possibility that the herring “moved” cannot be ruled out, the state’s failure to investigate the causes of the event clearly reflects the political-economic pressure on managers to “find fish” for a commercial fishery that had been opened with a certain quota, based on the predictions of a reified biomass model.

It was a pyrrhic victory for the commercial fishery, however, because the redefined herring population (now referred to as the Revilla Channel unit rather than Kah Shakes; see map 5.1) has been insufficient to sustain a commercial harvest since 1998 (table 5.1). From this example, it is easy to see how LTK bearers might view herring as going the way of cod via “managed annihilation,” with remnant fish populations continuing to school at key spawning and massing sites, which are fished commercially for roe until, finally, even with scales reframed, minimum quotas for harvest can no longer be met.

REFRAMING HERRING MANAGEMENT

The case of herring in Southeast Alaska demonstrates the affinity between MSY and neoliberalism as efficiency paradigms in fisheries management. Once a harvestable surplus is defined for a given area or population, access to that surplus can be sold and exchanged as permits, based on market principles. Marketization in turn can lead to global quests for new supplies to meet global demands. Pressures to develop fisheries according to optimal spatial and temporal frames to facilitate “efficient” accumulation of fish “surpluses” for markets became the objective of both the liberal (1880s–1960s expansionist industrial bait and reduction fisheries) and neoliberal (1970s– present limited-entry permit systems on flexible commercial sac roe fishing management areas) herring fisheries in Southeast Alaska. To enable this, both states and citizen governance organizations had to be made compliant. In 1972 the State of Alaska amended its constitution, which previously emphasized common use and wide benefit of resources, to affirm its power to limit entry into any fishery to ensure resource conservation, prevent economic distress among fishers dependent on fish stocks for their economic livelihood, and promote development of aquaculture industries in the state. Similarly, citizen boards and local Fish and Game advisory councils, the pride of Alaska’s participatory governance model, had to be made to respect the science of MSY and biomass, even if it contradicted their own LTK and ecosystem-based conceptions of herring populations and management. Currently, ADFG is not considering scenarios that would significantly reduce commercial harvest levels. The only alternative to this commercial fishing model still extant in the state is in Metlakatla, where a communal-based fishery, not subject to alienable permits, supplies both subsistence and commercial herring needs.

In theory, total allowable catch, if pegged at MSY, should stem any lasting damage to the biomass of the target fish population. But MSY did not come into play as a serious management tool in Southeast Alaska until the mid-twentieth century, long after the baselines of herring abundance had shifted sharply downward, due to the impacts of commercial reduction and bait fisheries. In the wake of this shift, less intensive, less market-oriented forms of fishing, such as subsistence harvest of herring eggs, have been negatively impacted and subordinated, despite having ostensible priority (under ANILCA) over other consumptive uses and potentially positive impacts (via introducing additional substrate in spawning beds) on herring habitat. This subordination and its impacts are evident at Auke Bay, Sitka, Kah Shakes, Klawock, and every other community we surveyed in Southeast Alaska.

In places where herring baselines have declined, the key is to provide a social and ecological environment where the species—spectacularly resilient in its own right—can thrive. This means a paradigm shift away from the strategic framing and potential managed annihilation under MSY toward an ecosystem-based approach. Ecosystem management is no panacea, however, if humans envision themselves as outside of the system and other beings (including herring themselves) as mere specimens or simple variables within a managed system. Herring returns have often defied predictions of fisheries managers’ biomass models. What is needed, then, is not merely ecosystem management according to the same managerial ecology that adhered under MSY, but rather a place-based ecosystem stewardship model along the lines suggested by both the traditional ecological knowledge of Tlingits and Haidas and the new ecosystem stewardship thinking in conservation and resilience management (Chapin et al. 2010; table 5.3).

Such a paradigm shift will require “boundary work” (Gieryn 1983) to create spaces where positive herring futures can be conceived, framed, and actualized through “collective experimentations” (Callon 2007) that transcend existing silos and divides between science and LTK systems of knowledge and communities of practice. Such boundary work has been shown to be most


effective in promoting used and useful research to the extent that it exhibits at least three key attributes: (i) meaningful participation in agenda setting and knowledge production by stakeholders from all sides of the boundary; (ii) governance arrangements that assure accountability of the resulting boundary work to relevant stakeholders; and (iii) the production of “boundary objects,” defined as collaborative products such as reports, models, maps, or standards that “are both adaptable to different viewpoints and robust enough to maintain identity across them.” (Clark et al. 2016, 4615, quoting Star and Griesemer 1989)




TABLE 5.3. Ecosystem stewardship management (with LTK) versus MSY and classic ecosystem management



	Management system characteristic

	Maximum sustainable yield (MSY)

	Ecosystem management (classic)

	Ecosystem stewardship (incl. LTK)




	Reference point

	Industrial baseline (highest harvest)

	Historical baseline (predegradation)

	Trajectory of change (status of relations with herring)




	Central goal

	Economic production in output

	Ecological integrity biodiversity

	Sustainable social-ecological system (respectful engagement and reciprocity with herring)




	Predominant approach

	Single species models of stocks

	Multispecies stocks

	Manage stabilizing and amplifying feedbacks to acceptable levels of risk (adjust cultivation practices accordingly)




	Role of uncertainty

	Conservative toward maintaining harvest

	Conservative toward maintaining species

	Embraces uncertainty; flexibility to adapt (deploy cultivation techniques to increase stability)




	Role of research

	Science emphasizes productivity (biomass)

	Science emphasizes key ecosystem service indicators

	Collaborative with stakeholders (further LTK to avoid going “against nature,” ligaas’)




	Role of resource manager

	Optimize quota according to productivity models

	Optimize according to baseline indicators

	Support social-ecological resilience and adaptation to conditions. (and ecocultural health for future generations).




	Response to disturbance

	Minimize disturbance

	Productive versus minimize destructive

	Disturbance cycles as window of opportunity (to reassess interspecific relations and cultivation)




	Resources of primary concern

	Natural resource commodities (trees, fish)

	Species composition, ecosystem structure

	Ecosystem services and species well-being, adaptive capacity (taking care of places for all species of interest)




	






Source: Adapted from Chapin et al. 2010, 242.

The Sitka Herring Festival and the more recent herring ḵu.éex’ potlatch-style ceremony are serving as positive initial boundary objects, with their focus on celebrating the importance of herring as a cultural keystone, biological foundation, and ecosystem umbrella species. In combination, they seek to bring everyone in the community together for cultural events and science education in an all-ages celebration of herring, honoring the multiple roles they play in ecosystems, cultures, and economies. Sitka has always attracted visitors during the herring spawn; it is a time for people from surrounding areas to come together to celebrate the abundance and importance of herring, their resilience in returning each year, and the renewal of life they epitomize with the coming of spring. While the ḵu.éex’ mourns the loss of the great masses of herring of yesteryear, both rites celebrate the return and regeneration of remaining herring as they come to spawn each year.

The festival was initiated by the Sitka Tribe for the benefit of the whole community and region, and includes the blessing of the herring at Herring Rock as a highlight. The blessing ritual is a neo-communal rite designed to bring attention to the importance of herring in the social-ecological system. Even though Herring Rock now stands in front of the Sitka tribal house, having been partially destroyed and removed with waterfront development in the early 1970s, the blessing ceremony occurs. The late Donald “Duck” Didrickson, a Kiks.ádi elder, who led the Herring Rock ceremony for many years, observed:


It had three [English] names... it’s Didrickson Rock, after my grandmother, Chris Didrickson. That’s who owned the Herring House. That’s why it’s called the Herring House [Yaaw Hít or Kax̱átjaa Hít in]. The reason they call it Didrickson Rock—everybody give up [on it]. They couldn’t get any herring spawn [there]. We set branches down there on the beach and all the herring come in. It had the power to bring in the— see it had something to do with my people settling this area.... But Herring Rock... had the power to draw everything in, everything we wanted, you know.... Draw the herring and everything else: the salmon, the halibut, the seaweed, gumboots, everything. That was our—in the old days, that was our calendar. Herring spawned down there, you know, spring is sprung.... There’s a lot of history to it.... Herring Rock been there over ten thousand years.... And they always figured it had the power to attract the herring.



The blessing, attended by fishermen and members of the Native and non- Native community, marks the centrality of herring, the importance of restoration, and belief in the power of sacred places and ceremony to “draw the herring and everything else.”

A second boundary object, a win-win opportunity, could be specific restoration programs to enhance herring spawning areas that have declined despite healthy habitat. The program could start with consensus areas of historical abundance and contemporary decline, such as Kah Shakes Cove, and target them for enhancement, such as transplantation of herring based on Indigenous and scientific knowledge. The work could be carried out collaboratively with local communities and Tlingit, Haida, and Tsimshian tribes. By focusing on historical-ecological baselines of the spawning areas and fisheries, based on scientific records, LTK, and archaeological data, the results could be published in special reports (boundary objects) in which participants collectively reflect on both the process and results to evaluate success and make further refinements as necessary to ongoing enhancement and resilience work.

Programs like this would help to reframe the parameters of data collection and incorporation and also to capture more fully the values, perceptions, and praxis supporting scientists and local peoples’ understandings and dispositions toward herring in relation to particular seascapes. Ideally this approach would develop into a fully regional ecosystem stewardship strategy for sustainability across knowledge systems and scales to enhance herring recovery throughout Southeast Alaska by


(1) reducing herring’s vulnerability to known stresses (such as overfishing, fishing too close to spawning areas, pollution and degradation of spawning areas);

(2) sustaining the capacity of local spawning populations to provide key ecosystem services vital to other species (including humans);

(3) restoring diverse herring spawning areas and marine ecosystems using LTK and scientific studies to identify and enhance the intraspecies diversity and resilience of the local and regional populations;

(4) supporting local livelihoods and cultural values; and

(5) identifying critical thresholds, networks, and incentives around which to foster stewardship and collaboration across local, regional, and national scales according to a shared vision of herring futures.



Such collaborations would not eliminate disagreements, distrust, or competing interests, but they would make them more transparent, and thus, as Mike Hulme (2008) suggests for climate change frames, they could potentially catalyze a reassessment of environmental values and services to more clearly support the long-term well-being of marine ecosystems and the communities that rely upon them (Coulthard et al. 2011). A place-based ecosystem stewardship (ES) model is the best means for shifting stakeholders’ orientations away from MSY and neoliberalist rationalizations of single-species commodification, privatization, and enclosure and toward an adaptive, neo-communalist framing wherein the maximum sustainable benefits (MSB) of herring abundance are valued, distributed, and conserved in their full social and ecological contexts. The subsistence herring egg production and distribution system among the Tlingit and Haida of Southeast Alaska exemplifies this MSB system, with 87 percent of eggs gathered from Sitka Sound being distributed by harvesters to more than forty communities around the state and beyond through rich and resilient social exchange and benefit flow networks (Thornton 2019). These vital, resilient networks represent the triumph of communalism and conviviality.

EMBRACING NEO- COMMUNAL MARINE ECOSYSTEMS

The exploitation of small, nutritious forage fish such as herring has received scant attention, in contrast to declines of more charismatic and individually valued commercial fish, such as bluefin tuna, swordfish, cod, and salmon (Alder et al. 2008). Yet, as Tlingit and Haida ecological knowledge has long maintained, herring is the “feed for everything,” the key to marine ecosystem productivity and health. Overexploitation of herring can wreak long-lasting damage to the fisheries themselves and the marine food chains they support (Smith et al. 2011). In a recent assessment of prospects for rebuilding global fisheries, marine ecologist Boris Worm and colleagues (2009, 584) argued that MSY “should be reinterpreted as an upper limit rather than a management target” and overall exploitation rates reduced to improve the health of marine ecosystems. Yet the authors’ vision of “a new cooperation of fisheries scientists and conservation biologists sharing the best available data” all too characteristically neglects local and traditional knowledge (584). In Southeast Alaska, the Indigenous knowledge, stewardship practices, and multispecies communal values that allowed marine ecosystems to thrive on a superabundance of herring remain neglected, if not invisible, to present-day fisheries managers who regard their MSY model as optimal.

A neo-communal herring fishery embracing broader historical, spatial, relational, and event-ecological frames would be more productive, resilient, and equitable in supporting marine social-ecological systems dependent on forage fish. LTK is critical to understanding the historical ecology of Pacific herring and the “mind-boggling” degree (suggested by Harold Martin) to which North Pacific marine systems are dependent on herring abundance. Once herring were so plentiful that Indigenous inhabitants could rake them easily from the ocean’s surface with spiked paddles. The reduction fishing era undermined this richness by fishing down the herring superabundance to scarcity. More careful management of fisheries in the last forty years has enabled herring to recover but only to a fraction of their preindustrial fishing levels. Today, Southeast Alaska’s herring are managed in a depressed state now considered under MSY as normal, and largely for a global sac roe fishery that benefits a limited luxury food market in Japan and a few dozen commercial permit holders in North America. Simultaneously, local subsistence herring egg gatherers and others dependent on herring experience the deleterious effects of shifted baselines and management frames, yet continue to seek protection for the important ecosystem service benefits that flow from extensive, healthy spawning herring populations. Policies of MSY married to neoliberalism may avoid tragedies of the commons, but they do not prevent tragedies of commodification resulting from overexploitation and alienation of biological and cultural keystone species in marine ecosystems cultivated by aboriginal peoples over millennia.

Despite its citizen participation and scientific management orientation, Alaska has lagged in its development of a place-based, ecosystem-based approach to fisheries management. Instead, as anthropologists Courtney Carothers and Catherine Chambers (2012, 51) noted, “Many fishermen and fishing communities have been alienated from fishing livelihoods through processes of commodification and marketization of fishery access rights.” The lack of strong historical and event-ecological frames, respect for LTK and Indigenous ontologies concerning herring agency and intersubjectivity, or spatial prescriptions for minimizing commercial harvest impacts on stocks and other users is a major weakness of the present herring management regime.9 Moreover, the state’s political marginalization of Indigenous knowledge and subsistence economies has made management slow and reluctant to recognize the importance of abundant herring to cultural and ecological well-being. This marginalization has engendered resistance and calls for a more balanced and broader valuing of herring in marine ecosystems.

With nearly all Southeast Alaska’s herring sac roe fisheries closed or in decline, the present management regime is ripe for reform. To date, no marine protected areas or comprehensive noncommercial fishing zones have been designated to provide critical spawning habitat, ecosystem services, or subsistence uses, despite calls for such measures (e.g., STA 2009). The region needs comprehensive marine conservation assessment and stewardship planning to restore and enhance cultural keystone and biological foundation species that have suffered significant declines. Such planning will necessarily involve reframing herring in a broader historical- ecological context, as well as a reconsideration of their cultural, ontological, and relational status as keystone species in complex and dynamic marine communities.

Ultimately, the problem of herring today is not merely one of overfishing but also one of underproduction and reduced resilience and distribution of herring schools due to loss of habitat and diverse spawning populations, once supported by sustainable use and Indigenous cultivation throughout Southeast Alaska. The political-ecological challenge is to understand and improve the productivity and resilience of marine environments according to their own particular capacities as social-ecological systems, so that herring do not cross the threshold of vulnerability to collapse like Atlantic cod. This is in the best interests of commercial and subsistence herring fishers alike.

Tlingit and Haida people have intimate knowledge, experience, and techniques in place-based marine ecosystem stewardship, which have proven effective and may be useful yet as adaptive management tools. These tools, including habitat protection, cultivation and enhancement techniques and herring transplantation and harvest management strategies, could become the basis for stronger ecosystem management, habitat revitalization, and sustainable fisheries (Thornton et al. 2010a, 2010b). Significantly, the Haida Nation of Canada is pursuing such an agenda based on comparable experiences with their herring stocks under federal management (Jones 2007). Recently, the Haida, along with West Coast First Nations, won an injunction to prevent the Department of Fisheries and Oceans Canada from opening commercial sac roe fishing in areas of traditional importance to their marine ecosystems (Thomas 2014). The Sitka Tribe, too, has taken this path. Failure to reframe fisheries management to include Indigenous perspectives of ecological well-being will likely result in further legal and other challenges to the existing MSY paradigm.

In contrast to confrontation, boundary work, with appropriate bridging support for understanding the historical, political, and event ecology surrounding Indigenous herring seascapes and the copious and widespread benefits they provide, would improve knowledge exchange, interpretation of contemporary ecological events and trends (including climate change and increasing predation by whales), and management responses across scales. It could also provide opportunities for mutual and adaptive learning, stewardship, and trust building, yielding improved ecosystem service benefits. The capacity and expertise is available to achieve this now, especially in places like Southeast Alaska and Haida Gwaii, but unfortunately, political will has been lacking to date, despite growing criticism of herring fishing management under MSY.
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FIGURE 5.5. Board of Fisheries meeting in Sitka, January 2019, where ADFG presented its maximum sustainable yield model with the prescribed guideline harvest levels for the taking of roe-bearing herring (Kwong 2018). Courtesy of Bethany Sonsini Goodrich.



In the meantime, notwithstanding their resilience and “mind-boggling” ability to survive, it is not clear if the vast waters of the North Pacific Rim, once teeming with herring, will suffer further local disappearances of this critical species and the biodiversity it supports, creating what Ketchikan fisherman Andy Rauwolf eerily describes as an “ocean desert.” Many fear a similar fate for Sitka, the last true stronghold for herring in Southeast Alaska. Native leaders are working across boundaries to prevent this. As Kiks.ádi elder Louise Brady recently posted on the Herring Rock Protectors Facebook page (founded in 2018), concerning the 2018 Board of Fisheries meeting in Sitka on herring:


I testified before the Board of Fish in 1997 because the herring stocks were seriously declining. [Fig. 5.5 shows a similar meeting.] Over the last year I have listened to many friends of mine who grew up here, fishing and gathering eggs for our families. They ALL say... the herring are disappearing. Many people did not get herring eggs last year... or the year before. It was daunting to testify before the Board of Fish in 1997. I’m sure it won’t be a picnic next week. But I want to speak for what is right. I want my grandchildren to enjoy the same foods I have enjoyed here on Sheet’ka! So I will testify. If you don’t want to testify, please come stand with us. If you are Alaska Native or not. Please join us. If you want me to sit with you when you testify I will. This place... Sheet’ka... Sitka... is special. If we stand together... we can keep our way of life and continue to enjoy this special place. If we don’t... it could be another:

•Auke Bay—no Herring

•Tenakee Inlet

•Hobart Bay

•West Behm Canal

•Ka[h] Shakes.



The tribal position is gaining support, both with the local Fish and Game Advisory Committee, a citizen group that advises fisheries management, and the Assembly of the City and Borough of Sitka, which passed a resolution in January 2018 declaring that it “shares the Sitka Tribe of Alaska’s concerns about conserving the Sitka Sound herring stock and protecting the subsistence harvest of herring eggs in Sitka Sound” (City and Borough of Sitka 2018). Perhaps the tide is turning and a strong ecosystem stewardship approach to herring fisheries, based on Indigenous, local, and scientific knowledge and proper recognition and support for all of the values and benefits that herring abundance yields, will take hold, thus enabling Sitka Sound and other herring systems to recover and thrive.


CHAPTER 6

REQUIEM OR REVITALIZATION
FOR HERRING?

NO COMMERCIAL HERRING SAC ROE FISHING OCCURRED IN SITKA in 2019 or 2020, despite ADFG’s guideline harvest level (GHL) of 12,900 tons. In 2018, only 2,926 tons were harvested of a GHL of 11,128 tons. As ADFG reported in the Sitka Sound Sac Roe Herring Fishery Announcement of May 17, 2019 (ADFG 2019), “Little herring spawn was observed in the islands near Sitka, which typically receive substantial spawn. The lack of spawn in the islands near Sitka also occurred in 2018 and is historically unusual.” The words of Robert Sanderson Jr., from April 1, 2018, seem both prescient and ominous: “This fishery could fail this year.... It’s the start of sad things to come. Nothing the state manages ever works out. They never once ever considered listening to traditional knowledge.”1

The research that informs this book was based on a review of local and traditional knowledge (LTK) of Pacific herring from Alaska Native elders and other longtime fishers in communities throughout Southeast Alaska (Thornton et al. 2010a). Combined with the archaeological and historical ecological evidence of herring populations and use, the data show a clear overall decline of herring in the Gulf of Alaska region since the early twentieth century, despite fluctuations, and even rebounding, of some local spawning populations.

While this overall finding is not in dispute among scientists and traditional knowledge bearers, the magnitude of the decline, its multifarious consequences, and how to best deal with them remain very much in dispute. In 2018, the Sitka Sound herring fishery was a disaster, with only about a third of the forecast harvestable biomass taken before it was decided to close the fishery for lack of herring. Subsistence harvesters were severely impacted as the spawning areas were few, the duration of the spawn short, and the harvestable sites relatively far from town and often in hard-to-access or sandy-bottomed places (not ideal for avoiding sand in your eggs). This prompted the Sitka Tribe of Alaska to file a lawsuit against the state in December 2018 alleging mismanagement of the herring fisheries. Despite a preliminary victory for the tribe in early 2020, the full outcome of this legal action is still to be determined. Meanwhile, the 2019 and 2020 Sitka Sound commercial sac roe fisheries were cancelled entirely due to lack of mature herring and a suitable market price. As these cancellations were not implemented out of concern for subsistence, doubts about herring fisheries management remain high among locals dependent on herring eggs for their livelihoods. Like Robert Sanderson Jr., quoted above, many feel that ADFG continues to ignore Indigenous and other LTK in blind deference to its biomass and guideline harvest models.

Over the last decade, the situation has not improved appreciably, and in critical areas, such as Sitka Sound, it has worsened. As this book goes to press, the herring wars of the twenty-first century continue. Profit-seeking commercial herring fishers, heavily capitalized with investments in limitedentry permits and the equipment necessary to participate in the sac roe seine fishery, continue to push fisheries managers to put the maximum sustainable quota of herring on the block for commercial harvest. Critics of the current MSY paradigm, on the other hand, continue to call for reductions in herring commercial sac roe harvest levels and for further restrictions in the areas opened for fishing, especially around critical spawning and egg harvesting habitat.

Meanwhile, the zones open for fishing become smaller because in many management areas there are no longer enough herring returning to meet the minimum thresholds necessary to support a commercial fishery. This has knock-on effects: with fewer herring, spawning may become more concentrated in the last remaining productive areas, such as Sitka Sound, thus increasing the stocks’ vulnerability to predation, including overfishing, localized disturbance (e.g., oil spills), and even global environmental changes in ocean temperature and chemistry. Such vulnerabilities can catastrophically harm what is left of the region’s herring populations.

Nobody wants this to happen, and Alaska Natives and British Columbia First Nations are actively fighting back against the contributions of overfishing with some success, especially in Canada, where aboriginal fishing rights have not been extinguished. At the bioregional level, potentially catastrophic shifts are occurring, and current fisheries management paradigms have been ill equipped to grasp the problems or to respond to them adaptively. Responding after the collapse of the fishery, as was the case with the first commercial herring fishery closures in Southeast Alaska in the 1940s, represents not adaptive governance but rather an adaptive lag.

Governance regimes must be reformed to respond with agility to changes in herring populations and ecosystems. Ignoring the precepts of adaptive management leads to the kind of “managed annihilation” Dean Bavington (2010) observed in tracing managerial science’s role in the collapse of the Atlantic cod. Herring management in the North Pacific need not come to this, but to avoid it fisheries managers will have to develop a much sharper awareness of the current regime’s limitations and be willing to explore, through deeper historical ecological and ethno-ecological understanding, how herring came to be so abundant, widespread, and resilient throughout Southeast Alaska and adjacent areas.

Until they do, baselines will continue to shift, with lower herring returns, shorter spawning periods, and smaller spawners all accepted as “the new normal,” while only older generations of fishers and history books recall how plentiful herring used to be throughout the bioregion, especially prior to 1940, twenty years before Alaska’s statehood. Such managerial blindness and historical amnesia will lead in the end to annihilation and ruin—a requiem for herring in places like Juneau, where the local spawning population was repeatedly overfished decades ago and has yet to recover. We must do better than this for the most important forage and foundation fish in the North Pacific. We must rebuild the “foundation” that Pacific herring represents and value it accordingly, as the critical base upon which the marine ecosystem, food web, and fisheries economy are built.

But how? Critical insights into the tragedy of the commons and of commodification that has befallen herring since the mid-twentieth century in Alaska lie with the LTK and customary practices of Indigenous peoples of the region. Tlingit and Haida peoples remember the glory days of herring because they have dwelled in the greater Southeast Alaska region for thousands of years.2 They have paid close attention to herring over these many centuries as a cultural keystone resource, as sources of critical provisioning, and as supporting ecosystem services for healthy marine environments.

Significantly, the oral historical and archaeological information gathered for this book and the original Herring Synthesis report do not support the idea that herring populations have always been “naturally” subject to boom and bust cycles. Their populations may have fluctuated, but between abundance and superabundance rather than abundance and scarcity. Even in the so-called Year of Two Winters (due to a major Asian volcanic eruption reducing solar penetration), when the presence of other species was significantly reduced, herring abundance, spawning, and productivity remained strong, supporting Indigenous inhabitants that might have otherwise starved. Similarly, we do not find evidence that herring populations spontaneously move their spawning areas (as argued by fisheries managers in the case of Kah Shakes Cove in chapter 5) except under stress. Other movement of herring stocks, the oral historical records suggests, can best be attributed to Indigenous cultivation techniques, such as transplantation (chapter 4), which introduced fertilized eggs (typically on hemlock branches) to new locations, such as Hydaburg, in order to expand herring spawning habitat and populations.

LTK FINDINGS IN RELATION TO MARINE SCIENCE AND POLICY

This book has synthesized existing archaeological, ethnological, historical, and biological records with data from interviews with herring fishers with significant long-term observations and LTK. More than one hundred individuals were consulted, as were 117 unpublished interviews. These data show that human harvesting of herring dates back more than ten thousand years in Alaska, while modern fisheries management is only decades old. The potential for LTK, in combination with archaeological, historical, and biological data, to contribute to a broader understanding of herring ecology is significant, especially given the shallow time depth and gaps in scientific studies of the species.

In the original synthesis project (Thornton et al. 2010a), we built a historical and spatial database to (1) identify the extent and qualities of historical and precontact herring spawning, massing, and processing sites; (2) link changes in herring spawn extent and intensity to environmental and human factors in the social-ecological system; and (3) identify sensitive areas for protection and potential restoration of herring spawning. By aggregating, linking, and analyzing the data through GIS mapping, relationships between various factors affecting the quality and quantity of herring populations became evident, highlighting issues for contemporary management and future research. These include both archaeological and ethnological issues.

Although synthesis was the main objective, several hypotheses were promulgated, which can now be evaluated. The first of these is that present herring stocks, even in highly productive areas such as Sitka Sound, are being managed in a “ depleted status,” representing a fraction of their historical abundance and distribution. The yardstick for measuring the contemporary status of herring for the majority of our consultants was the period between the 1920s and the late 1970s, before the herring sac roe fishing era began in earnest but after the herring reduction fisheries had reached their peak (in the late 1920s) and declined (by the mid-1960s). There was universal agreement among our consultants that the reduction fisheries overfished herring, causing both local and regional impacts on herring stocks. This was also the perception of many local fishers at the time they witnessed the fishery firsthand. In places like Craig and Klawock, Kootznahoo Inlet, Seymour Canal, and Sitka Sound, impacts were felt as early as the 1920s and 1930s, with the Angoon-Killisnoo area being disproportionately affected by the early plant at Killisnoo, which targeted herring locally for an extended period during its early operations. By the 1930s, Sitka Sound—by far the most productive herring fishery in the region—was also being impacted to the extent that local organizations, both Native and non-Native, were calling for a prohibition on herring seining there. Such restrictions helped the Sitka Sound population rebound over time. The largest regional impacts of the reduction fishery took place between 1920 and 1960, when fishing increasingly targeted more remote areas of Southeast Alaska, such as Chatham Strait, Frederick Sound, southern Baranof Island (especially Larch Bay), and other areas less visible to local communities. The cumulative effects of these removals became increasingly apparent to fishers plying these waters, who had been used to seeing herring “as far as the eye could see” and accustomed to hearing their roiling surfacing activities “like rain” and “wind.”

The cautionary reports of biologists such as George Rounsefell, among the first to make detailed studies of the Southeast Alaska herring fisheries, were largely ignored. This despite the fact that herring conservation issues were raised in the US Congress as early as 1939, when a fisheries manager proclaimed that herring fishing for commercial use in the Alaska district had been “in the past too extensive” (US Congress 1939, 646). By the time statehood was achieved in 1959 and a modern fisheries management regime was put in place in the 1960s, herring were already depleted in many areas, though just how much is difficult to quantify.

Since 1980, ADFG models have forecasted a herring biomass of between 39,500 (1980) and 144,143 (2012) metric tons, with a generally increasing trend between 1995 and 2012 (Hebert and Dressel 2009) and a decreasing trend since 2012 (see table 5.2). Currently, most of this biomass is centered in Sitka, where an intensive commercial sac roe fishery remains concentrated on the spawning grounds. It seems clear, based on the LTK observations and historical survey data, that spawning and biomass were in the past much more dispersed, and that the total biomass—based on the large masses of herring in central and southern Southeast Alaska (especially at Larch Bay and Whale Bay) seen up until the mid-twentieth century—was as much as an order of magnitude larger than it has been since 1980. A more precise estimate of the historical biomass by decade may be possible through additional modeling.

LTK observations, combined with fisheries records, also support our second, related hypothesis that significant long-term impacts to Southeast Alaska herring stocks’ distribution and abundance have been anthropogenic (a result of human activity), in particular due to overexploitation of the species by commercial herring fisheries in the last century (e.g., for herring reduction plants), but also due to disturbance, contamination, and degradation of critical spawning habitats. The localized impacts of the commercial reduction fisheries are clearly documented and widely acknowledged in both written and LTK records. The relative magnitude of long-term impacts of commercial fishing versus other factors affecting Southeast Alaska herring populations is debated. Many but not all of our experienced consultants believe that the commercial herring reduction fisheries had the most profound impacts on herring stocks. They also acknowledge the role of other fisheries, including the bait and sac roe fisheries, in local declines. No one cited the subsistence spawn-on-branches or spawn-on-kelp fisheries as a factor in herring declines because these fisheries capture only the deposited eggs and do not kill the fish. Commercial spawn-on-kelp fisheries have proven damaging, though, especially in places like Sitka Sound and Klawock, where kelp forests can be overexploited. Bait fisheries were criticized for being poorly managed, especially in the 1960s and 1970s, but their impacts were generally localized with short or medium-term effects, in contrast to the reduction fishery. The same can be said for the sac roe fisheries, although the cumulative impacts and closures of these fisheries at places like Kah Shakes Cove and Auke Bay have led some locals to fear that a regional collapse of herring stocks is imminent if not already underway.

Multiple factors besides fishing are recognized as having caused disturbance, including contamination, degradation, and other changes in critical herring habitat. In Sitka and Ketchikan, the deleterious pollution effects of the industrial pulp mills, which operated for more than four decades at choice herring areas at Silver Bay and Ward Cove, are widely believed to have caused major damage to spawning and rearing habitat in these waters. Shoreline development at places like Auke Bay and Ketchikan is also believed to have reduced quality habitat for spawning and rearing, in particular through noise and water pollution. Some consultants cite the installation of salmon hatcheries near rearing habitat for larval and juvenile herring, such as at Silver Bay and Deep Inlet, as having introduced a new source of predation on vulnerable larval and juvenile herring. At the same time, the decline of fish processing facilities and tighter regulations on fish waste seem to have caused herring schools to migrate away from these sites or frequent them in smaller numbers, presumably because they no longer provide significant feed. Most important and salient to our LTK consultants, however, was the decline of spawning populations in many areas over the past century. If the total extent of historical herring spawning habitat documented through our LTK interviews is compared to the miles of spawning habitat documented in recent years by ADFG, the loss of herring spawning populations is highly significant, and this would seem to be an important topic for further research.

Beyond overfishing and other anthropogenic impacts, the most important nonhuman impact on herring seems to be the recovery of marine mammal populations, especially humpback whales. Commercial whaling records reveal that the historical population of humpbacks in Southeast Alaska was perhaps as much as fifty to one hundred times higher in the era prior to commercial whaling (circa 1840–1923; fig. 6.1). Since the end of commercial whaling, the population has slowly recovered, especially since 1980. Recent research on the recovering humpback whale populations suggests that their impacts on forage species such as herring can be significant, especially at certain times of the year and in locales where “bait balls” of herring congregate. In the absence of such herring concentrations, humpbacks generally switch to other prey, such as krill or sandlance, rather than continuing to target herring. Thus, while whale consumption of Pacific herring may be “ecologically noticeable,” it constitutes a minor impact on the regional biomass and is thus unlikely to pose a threat to herring populations (Surma and Pitcher 2015, 300). When combined with other predation, including commercial fishing, however, these localized impacts may be magnified. Ultimately, the health of forage fish stocks place a check on the recovery of whale populations rather than vice versa.

Climate change is yet another factor affecting the health and abundance of fish stocks, as well as the timing and perhaps even location of spawning. While climate’s impacts on salmon have been documented, it is not clear what short- or long-term effects climate changes and climate cycles, such as El Niño, have had on Southeast Alaska herring populations, but there are clear trends of ocean warming. This, too, is an area for further study.
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FIGURE 6.1. Number of humpback whales taken from the North Pacific by decade (including illegal Soviet whaling). Prepared by Madonna Moss using data from Rocha et al. (2014).



A third hypothesis we put forth is that human dependence on herring as a food resource evolved through interactions with key spawning areas with abundant substrates for egg deposition (such as Macrocystis kelp, rockweed, and eelgrass), with which many aboriginal settlements are associated, and was later enhanced through the development of engineered marinescapes (e.g., placement of hemlock boughs in intertidal areas), techniques for conserving herring stocks by regulating human harvests and disturbances to critical spawning habitat, and new technologies (such as the herring rake) for capturing whole herring in quantity. The archaeological data synthesized for this project confirm the importance of herring in the precontact era, particularly in the last 4,500 years, when herring remains appear consistently in sites where recovery has employed a fine enough screen mesh. Unfortunately, not all excavations have used fine-mesh screens, and thus the archaeological record on herring presence is inconsistent. LTK observations of how humans came to depend on herring, in times of seasonal (late fall to early spring) and cataclysmic (e.g., the year of “two winters”) deprivation, as well as the myriad techniques used to cultivate herring by manipulating spawning habitat through the placement of substrate (mainly hemlock branches) to the transplanting of herring to more favorable hatching areas, support the idea that major Tlingit populations have co-evolved with herring. Correlatively, because so many of the food animals (salmon, halibut, marine mammals, etc.) that Southeast Alaska Natives traditionally have consumed are reliant on herring, Natives necessarily have had to adapt themselves to the abundance and distribution of herring stocks.

A final thesis we put forth is that the maintenance of diverse herring spawning locations in Southeast Alaska is critical to conserving intraspecific biodiversity. The scientific literature and our LTK interviewees agree that herring stocks are dependent on quality spawning and rearing habitat, and when not stressed, herring maintain a significant degree of fidelity to their spawning grounds. Just how much fidelity is still largely a matter of debate, however, despite some research on this topic in British Columbia (Flostrand et al. 2009, MacCall et al. 2019). Local herring populations in Southeast Alaska mix together over the course of their life cycles, and recruitment of nonlocal herring from a regional metapopulation seems to be a key characteristic of the species. Indeed, this feature of recruitment may be adaptive in allowing depleted localized herring populations to rebuild more quickly than if isolated, making them more resilient and less vulnerable to environmental impacts, such as localized overfishing, environmental shocks, or habitat destruction. Yet this is dependent on a healthy diversity of spawning locations and herring populations to support intraspecific diversity and resilience. Such diversity and resilience are precisely what is not being produced under the current MSY regime, where spawning areas have become dangerously reduced, with too much of the regional biomass concentrated on the heavily fished Sitka Sound spawning grounds.

While LTK recognizes the mixing of herring stocks, it tends to emphasize the distinctive life histories and diversity of particular herring populations in connection with the diverse spawning habitats with which knowledge bearers are intimately familiar. For subsistence harvesters especially, knowledge of local herring behavior at spawning time is critical, and differences in spawning characteristics, such as timing and sequence of the spawn, are recognized and reflected in local cultural practices, such as the “quieting” of spawning areas around Fish Egg Island near Craig and Klawock, described by Clara Peratrovich and others, or the invitation to the older lead male herring offered by Sitka Kiks.ádi Tlingits, like John Duncan, when they laid their first hemlock boughs at Herring Rock: Yee shaatk’í jeeyís áyá! “This is for your [mature male herrings’] girlfriends [upon which to spawn]!”

The selective removal of mature fish, especially gravid female herring, by the sac roe fisheries may affect entrainment of younger herring to traditional spawning habitats. As discussed in chapter 2, this “Go with Old Fish” hypothesis is one that recently has been tested in fisheries modeling scenarios, which support the Indigenous notion that removal of old fish leads to spawning herring concentrating in fewer spawning areas, because the older herring available to lead younger herring to different spawning sites are much reduced (MacCall et al. 2019). This process may be playing a role in the poor returns and local depletions of herring spawners in numerous areas in Southeast Alaska that have been opened to commercial fishing. Similar local depletions have been recorded in British Columbia in hundreds of locations in the Strait of Georgia and beyond. Treating spawning populations as discrete stocks can exacerbate conservation problems, as can overfishing. As biologists David Gillis and D. W. Ellis (1995, 172–73) pointed out in “The Georgia Strait Herring ‘Stock’ Problem, Inclusive of the First Nations’ TEK (Traditional Ecological Knowledge) Perspective,” “The notion of a herring ‘stock’ is imprecise. It is more an assessment tool than an obvious categorization. To hold that Georgia Strait herring are a discrete stock does not account for the numerous sub-divisions such as by migratory behavior, local-spawning subsets, temporal and spatial differences in spawning and others.” The authors go on to report that


herring have ceased to spawn or spawn with much reduced frequency and intensity at about 170 locations in Georgia Strait since 1981... [perhaps] due to overfishing of non-migratory stocks by the sport bait fishery.... We submit that Georgia Strait may also be sub-grouped by the year-class compositions of migratory spawning populations, which may display heritable or learned traits relating to the precise area and timing of spawning. Although it is acknowledged that herring will opportunistically spawn in environmentally favourable locations, there may also be discrete spatial and temporal age-class separations that correlate with exploitation of diverse habitat and substrate, predator avoidance, the timing of hatching with the onset of plankton blooms, or other factors. (172)



These authors further argue that managing the roe herring fisheries on the basis of a 20 percent harvest model may be contributing to the loss of local spawning areas and intraspecific biodiversity, and disproportionately discriminating against Native people, who rely on the diversity of local stocks for their herring eggs and salmon livelihoods. The Sitka Tribe similarly argues that the commercial harvest levels of herring roe should not be set without knowing what impacts the fishery has on subsistence herring egg gathering opportunities in customary and traditional spawning areas, which necessarily follow the massive roe fishery.

All of the above hypotheses concerning the spatial characteristics of herring stocks and the effects of the commercial fisheries upon them would benefit from further refinement and study. We were encouraged to see proposed studies along these lines in A Program for Improving Management and Research of Fisheries in the Southeast Region—Herring (Kelley et al. 2011; see also Hebert 2011), although the authors do not include a social scientific or local and traditional knowledge component, which we think is critical to a broad, long-term program of study to understand the historical ecology and dynamics of the herring fisheries. We note with concern that, while the Canadian government is expanding partnerships with Haida and other First Nations in order to improve marine spatial planning and ecosystem management (Jones et al. 2010), the Alaska government in May 2009 chose to unilaterally terminate its 2002 memorandum of agreement (MOA) with the Sitka Tribe, seemingly in order to reassert exclusive managerial authority over the herring fisheries. With the recent stress on subsistence herring users unable to meet their needs in the wake of ADFG’s management of the commercial sac roe fishery, Sitka Tribe’s distrust and dissatisfaction regarding the state’s managerial program is again on the rise, reminiscent of the crises in the late 1990s, prior to initiation of the MOA.

We recommend the following best practices for managing and evaluating herring sites and rebuilding threatened or depleted herring schools and spawning areas.

ARCHAEOLOGY

Document all excavations by explicit description of areas excavated, volumes excavated, recovery, identification, and analytical techniques used, to ensure that important herring sites are not missed.

Use ⅛-inch (or finer) mesh screens or recover bulk samples to facilitate sampling of herring and other small-bodied fish.

Direct special efforts to sampling sites for herring in the vicinity of localities where herring were historically abundant, including Sitka, Craig, and Auke Bay.

Further investigate Garnes Point to see if the dominance of herring (Moss 1989a) is characteristic of other areas of the site.

Direct special efforts to testing sites within the territories of the Huna, Klukwan, Yakutat, Áak’w, and T’aaḵú Ḵwáans, where few sites have been investigated.

Direct vigilant efforts to recover adequate samples of herring, in recognition that sites older than 4500 cal BP and more recent than 500 cal BP are very poorly represented.

Continue pursuit and study of ancient DNA in herring to establish the range of genetic diversity in the past to better establish a baseline to understand the genetics of modern herring.

LTK, RESEARCH, AND MANAGEMENT RECOMMENDATIONS

Document LTK for the communities not included in this study, including Yakutat, Haines/Klukwan, Hydaburg, Wrangell, and Metlakatla. These communities have unique features. The Tsimshian community of Metlakatla, for example, has a herring fishery that is independently managed by the tribe due to their sovereign status as a reservation; at times they compete with Alaska managed fishers for the same herring schools. Yakutat has seen a noticeable resurgence in herring spawning in Yakutat Bay in recent years for the first time since the herring seiners from the reduction plant fleet fished it heavily nearly a half century ago. Wrangell is another major spawning area that has been depressed in recent years. There is limited herring spawn in the Haines area. Hydaburg is said to have been the recipient of a major herring transplantation, successfully carried out by local Haidas and Tlingits. Each of these locales has a distinct ecological history that may hold important lessons for herring restoration.

Further investigate critical parts of the herring life cycle, including larval, juvenile, and adult recruitment stages. LTK is not as well developed in these areas because herring are often out of human sight during these phases of development. This is in contrast to spawning, which is comparatively well observed. Scientific studies of herring development in diverse settings would reveal the range of conditions under which herring thrive or do not thrive at critical stages in their life cycle. Also in need of further study are the roles of key “development” variables, such as pollution (e.g., in Silver Bay, Ward Cove, and Auke Bay) and hatcheries (e.g., in Deep Inlet), on herring populations in historical herring habitats, particularly those used in the larval and spawning stages of the life cycle.

Develop herring restoration plans based on historical herring spawning areas and transplantation and spawning enhancement techniques documented in this book. Although herring transplantation has been tested in a few studies with little success (Hay and Marliave 1988; Ware and Tovey 2004), these tests have not been based on LTK techniques, which the oral historical record suggests were successful. Perhaps restoration plans could be carried out in conjunction with Alaska Native tribes, whose members are the best repositories of local knowledge about herring habitat and enhancement techniques. This should not substitute for conservative management of remaining herring populations but could enhance depressed or defunct runs of herring. Such a program would have to be launched at an appropriate regional—perhaps even international—scale (other techniques for herring enhancements are being piloted in Japan), with corresponding commitments to long-term monitoring, so effectiveness could be evaluated over time and under different ecological conditions.

Increase monitoring of particular herring spawning areas to reveal how climate and other environmental changes are affecting local herring populations. Some monitoring is already being conducted formally and informally by tribes and other associations, such as STA, and individual fishers. This could be augmented and coordinated with other long-term monitoring efforts beyond the aerial and deposition surveys carried out by ADFG. Sites to include are those of increasing herring productivity (such as around Yakutat and perhaps Hoonah) and decreasing productivity (such as Kah Shakes Cove, Auke Bay, and areas in Sitka Sound). Otolith and DNA studies could be carried out to further investigate the genetic and biological relationships between different local populations of herring. Noise pollution and contamination from development could be monitored vis-à-vis key indicators of local herring population health and LTK observations over time as documented in this study. With respect to climate change, it has been hypothesized (Planque et al. 2010, 403) that the demographic effects of targeted fishing (e.g., removal of mature spawners) may have “substantial consequences on the capacity of populations to buffer climate variability through various pathways (direct demographic effects, effects on migration, parental effects).” Similarly, “selection of population sub-units within meta- populations may also lead to a reduction in the capacity of populations to withstand climate variability and change” (403). Understanding of how current herring fishing patterns might play out in relation to realized and anticipated climate change patterns would be greatly enhanced if the historical fishing and observational data presented here could be more closely correlated with historical patterns of climate variability and herring abundance and spatiotemporal variability in Southeast Alaska.

Conduct further studies examining the presence or absence of herring in connection with critical environmental variables such as ecozone, eelgrass and kelp habitat, and sea surface temperature to augment the data synthesized here, using GIS. Although we consulted maps of eelgrass beds and kelp forests, most are not detailed or historical enough to correlate with spawning trends. Historical mapping of kelp and eelgrass beds, based on documentary records and LTK, would be beneficial in assessing environmental changes in these habitats and their potential effects on the productivity of local schools of spawning herring. The Alaska ShoreZone Coastal Mapping and Imagery database, carried out by the National Oceanic and Atmospheric Association and partners (https://alaskafisheries.noaa.gov/habitat/shorezone), could yield additional data to correlate with the presence or absence of herring schools in these areas. It is important to monitor trends in the quality of herring habitats at meaningful scales, particularly those areas defined by the LTK presented in this study. Some areas, such as parts of Port Frederick near Hoonah and Silver Bay near Sitka, seem to be improving following the decline of contaminants and sediments introduced by industrial logging and pulp production, while other areas, such as Auke Bay, have not recovered despite the cessation of commercial herring fishing decades ago. Other factors that may affect spawning habitats and substrates are rising sea temperatures due to global warming, pollution, invasive species, reduced light (due to sediment), and diseases. All these factors may cause significant deterioration of kelp and eelgrass patches (McClory and Gotthardt 2005).

More carefully consider subsistence fishers’ concerns in the research and management processes. Alaska’s management system is ostensibly participatory but tends to be heavily weighted toward contemporary commercial interests rather than the full spectrum of participants. This often leads to an overemphasis on maximum sustainable yield for certain commercial fisheries, like sac roe, at the expense of other “beneficial uses” (both “sustained yield” and “beneficial uses” are stressed in Alaska’s constitution), such as of herring eggs for subsistence production and of herrings’ ecosystem service provisioning role for other constituents of the marine environment, including marine mammals, seabirds, and salmon. Our interviews in Sitka demonstrated strong concern and even distrust of and disenfranchisement from herring fisheries management. Members of the Sitka Tribe in particular seem to feel that their management concerns were not being listened to and that the fishery was not managed in the best interest of subsistence users or the marine ecosystem in general. Yet they were not alone. Other concerned constituencies, such as the Herring Coalition headquartered in Ketchikan, were made up primarily of non-Native trollers and recreational fishers. This broad, strong citizen interest in the status and science of herring is a great asset to the governance of critical resources in marine ecosystems. But only if managers listen.

Employ collaborative and participatory research methods to decide, in conjunction with fishers, what the agenda for further herring research should be. Currently the program of scientific research on herring in Southeast Alaska is minimal and targeted mainly at improving existing methods of stock assessment. Issues such as the impact of test fisheries, appropriate spatial scales for applying biomass models and harvest quotas, and the scale and timing of sac roe harvests to minimize impacts on herring spawning and subsistence uses of herring eggs are topics ripe for investigation based on LTK observations and concerns documented in this book.

Reconceptualize ADFG’s maximum sustainable yield (MSY) regime under an ecosystem stewardship (ES) scheme, through ADFG’s partnerships and participatory research. This should involve not only incorporating new metrics, as suggested above, but also redefining the central reference points, goals, responses, and roles of both researchers and resource managers. A superior ES regime can be built along the lines suggested in chapter 5 (see table 5.3, following Chapin et al. 2010) with inclusion of LTK knowledge and sustainable cultivation practices (chapter 4) as part of the mix. A collaborative, participatory ES scheme would benefit all constituents of the marine ecosystem, including both commercial and subsistence fishers, as well as the myriad other sea life that depends on abundant herring. A major advantage of the ES approach is that it embraces uncertainty and dynamism—a key consideration given the climatic and ecological changes occurring in the North Pacific—and seeks to support social-ecological resilience and adaptation in the face of environmental change rather than the static, business-as-usual biomass allocation.

Encourage a more robust program of science education, beginning with primary school and continuing at the secondary and tertiary levels, focusing on marine ecosystem concepts, problems, and solutions, including the importance of foundation, keystone, and bellwether species like herring. Here, in a less politicized and nonmanagerial context, LTK and Indigenous and scientific knowledge traditions could be better understood and appreciated in relation to one another, not simply for their perspectives on herring but also in terms of their ontologies, epistemologies, and other features characterizing the cultures’ (science, too, has a “culture”) “knowledge-practice-belief complexes” (Berkes 2012). Such a curriculum would enhance the recognition of LTK as a source of understanding in response to environmental issues and provide a counterbalance to the hegemonic build-up of ethnocentric worldviews and power structures that support contemporary resource economics and management. In short, students in the region should be taught the story of herring from a place-based, ethnoecological, historical, and political ecological perspective. This way they will be less likely to fall victim to the “historical amnesia” that characterizes shifting baselines syndrome, or to the monocultural view of herring as merely another commodity to be harvested according to MSY rather than as a sentient social being, foundation, and nexus for the North Pacific marine ecosystems that sustain us. A good model for such education has recently been launched through the Sitka Tribe’s Knowledge of Herring Camp (Yaa Ḵusgé Yaaw Woogoo, held in partnership with Sitka Schools), involving pupils, scientists, Tlingit elders, and local fishers in field- and classroom-based study of herring culture, LTK, and ecology.

We hope this book and its recommendations will allow interested parties to improve understanding and communication about herring in marine ecosystems; make better use of existing information to improve the productivity and sustainability of the herring fisheries; and develop appropriate collaborative ecosystem stewardship arrangements to restore and support herring populations and their vital roles and benefits in the ecosystem and the economy. In this way the crises of confidence that have plagued state management of herring, and the particular brand of scientific “expertise” and economic interests that have captured it, can finally be addressed.

FORAGE FISH “FREAKONOMICS” AND CONSERVATION

Beyond reforming the science and management of herring, we must also consider the economic conditions that influence herring fisheries and conservation. Freakonomics, an approach developed by economist Steven Levitt (Levitt and Dubner 2005), considers the incentives and disincentives—often freakish—that shape our economic choices. These incentive structures may be determined by market forces that are distorted, inattentive, or out of sync in relation to the ecological limits or environmental externalities implicated in the production of a coveted commodity. Such mismatched incentives between economic gain and environmental conservation in turn lead to the tragedies of the commons and of commodification we have discussed in relation to herring.

While the tragedy of the commons that befell herring in the early to mid-twentieth century was dealt with through enclosure of fisheries via state exclusive economic zones and limited-entry permitting for fishing, this was done in such a way as to ignore and exclude the principles of responsibility, access, benefit flows, and sustained yield embodied in Tlingit and Haida communal management. This disenfranchisement culminated in the stripping of aboriginal hunting and fishing rights in the 1971 Alaska Native Claims Settlement Act and much weaker protection for “subsistence uses” of herring under state law and the 1980 federal subsistence law, the Alaska National Interest Lands Conservation Act. Unlike the First Nations of British Columbia, still in possession of their aboriginal fishing and treaty rights, Alaskan Tlingit and Haida have not been able to use such rights to oppose the state’s infringement on cultural keystone species in their aboriginal waters.

This is a microcosm of Polanyi’s ([1944] 2001) “great transformation,” wherein an economic good, such as herring, shifts from a culturally and communally embedded artisanal production system for sustenance, ceremony, and limited trade to a market-based industrial commodity system of production (in the case of herring, for oil, bait, animal feed, and now, roe or kazunoko) largely for export. This push for marketization of the commodified resource—disembedding it from its sociocultural context to maximize yield—eventually provokes a reactionary countermovement for protections against these very market forces, exemplifying what Polanyi terms a “double movement” (i.e., marketization versus social protection). Alaska Natives, dependent on herring for subsistence and culture, find themselves lacking the social-cultural protections needed to survive the near-total marketization of herring, with more than 99 percent of the fish taken destined for commercial sale. This is a profound imbalance and a clear public policy failure. In Sitka Sound, the forty-nine commercial purse seine fishermen have first crack at the herring—needing to get their roe in the sac—and are taking tens of thousands of tons of it and not leaving enough for subsistence harvesters of eggs to meet their comparatively miniscule needs on an annual basis.

This imbalance must be redressed in such a way that both the herring population itself and the Tlingit and Haida traditions of gathering herring eggs are protected. One way is to increase conservation prescriptions on the commercial fishery: more areas closed to commercial harvest, a delay in initiation of the harvest to allow for herring spawning to begin, spreading out of the commercial harvest in both space and time (including even perhaps a moratorium on commercial fishing), a reduction in the biomass allocation to commercial fishing, and so on. Yet a more radical and simpler solution to increase what the Alaska Constitution terms “beneficial uses” among its constituents may be to change the product itself!

As Sidney Mintz (1985) showed us in his classic historical and political ecological study of sugar, Sweetness and Power: The Place of Sugar in Modern History, there is nothing natural or inevitable about the commodities we consume or the meanings we attribute to them. These often change over time on the basis of relations of production and distribution and the arbitrary and strategic meaning-making that accompanies products into new markets. Cane sugar thus made its way from the Southern Hemisphere to the North on the backs of colonization and slavery, industrial plantation agriculture, and associations with exoticism, luxury, health, mood, and other addictive commodities from the Global South (e.g., coffee and tea) to infiltrate and transform the diets of modern society, from the aristocracy to the proletariat. A particular conjunction of social, cultural, and economic forces enabled this transformation.

With herring it was a different story. The “feed for everything” rapidly became a hot, marketable commodity in the late nineteenth century as a substitute for decreasing supplies of whale oil and guano in the face of growing industrial and agricultural economies and their need for fertilizer, oil, and feed. This in turn led to massive overfishing on both the Japanese and North American sides of the Pacific. While the North American side partially recovered its herring stocks, Japan’s remained depleted, though its industrial economy expanded precipitously after World War II until it became an economic power second only to the United States in the 1980s. This newfound Japanese wealth was built on imported petroleum rather than domestic herring oil, however. Still, Japan’s rising incomes and consumer appetites could afford to import from abroad specialized herring products, like kazunoko, despite the costs. Like sugar, kazunoko, once associated with the elite, became sought after by Japan’s rising middle classes as a symbol of prosperity, fecundity, and success. Without this unique cultural meaning, the global demand and price for herring would not have risen so high and the environmental impacts would not be so devastating. As with the sugar plantation system, the environmental costs were externalized to an industrial harvest system anchored on distant shores, although in this case not to a set of tropical colonies (as with Europe’s sugar suppliers), but to the commercial fishing industries of Alaska and British Columbia. The denuding impacts of these industrial harvests have fallen most disproportionately and devastatingly on the Indigenous peoples of the commercial harvest regions.

The product matters, as not all herring fisheries are equally sustainable. Unlike herring eggs, which may be cultivated and gathered selectively without killing the herring, the harvest of kazunoko kills the fish—both males and females indiscriminately. Sitka Tlingit elder Mark Jacobs Jr., testifying in front of the Alaska Board of Fisheries in 1997, decried the wastefulness of the fishery:


I think sac roe fishing is the worst kind of waste there is.... Waste for the purposes of commercial greed. Believe me, I’ve never seen anything worse than sac roe fishing. Male herring fall victim to the nets. What happened to those male herring? They are nothing but a byproduct. Unusable... that does not produce any sac roe... a wasted byproduct. I would say that... it’s worse than taking a whole herd of deer and killing them all... and taking only the liver. And from the doe only. That’s the kind of fishing sac roe fishing is.



Although the carcasses, whole males and stripped-of-roe females, used to be ground up and slurried into the Sitka Channel from local processing plants in the 1990s, now they may be shipped to Asian processors to be turned into animal feed or fertilizer. This is still wasteful in terms of bioenergetics—robbing wild ocean fish of their foundation food to feed carnivorous farmed fish—and ecological footprints: shipping to Asia for processing and redistribution to faraway fish farms in northern Europe and the Americas, among other places.

There is a better way. An alternative to herring roe is herring spawn on kelp. Eggs on kelp are fished both for subsistence and commercially by Alaska Natives and First Nations of Canada in addition to non-Indigenous license holders. While the subsistence fishery dates back thousands of years, Southeast Alaskan Tlingit and Haida have traded spawn on kelp on a limited commercial basis since the early twentieth century. As Anne-Marie Victor-Howe (2008, 70) pointed out, through this trade “Kaigani Haida created new, and expanded existing, trade networks, while adapting to the Euro-American economy and making other adjustments when necessary.” While the spawn-on-kelp fishery today is also limited entry, unlike the sac roe fishery, it is more sustainable because it is renewable. In a commercial spawn-on-kelp pound fishery, Macrocystis kelp blades are cut and draped from lines cutting across the surface of the water in a pen (pound) made of nets. The pound may be closed (typically up to an eight-hundred-squarefoot enclosure) or open (fish can swim in and out). This differs from the subsistence fishery, where spawn on kelp is simply gathered from “wild” kelp patches. Both the open and closed pound forms of cultivation produce kelp thickly laden with eggs. Herring in the closed pound are released after a regulated period to minimize impacts to the enclosed schools (though morbidity rates can be significant in contrast to open pounds). Ideally these herring will return the following year to spawn again. The spawn-on-kelp product is then harvested, processed, and sold. Currently, Japan dominates the market for spawn on kelp, which can serve as a substitute for kazunoko. Although the harvest and ex-vessel value of the sac roe fishery is considerably higher than the spawn-on-kelp fishery (~$10 million versus about $3 million annually on average), there is room for expansion of the spawn-on-kelp fishery in terms of production and consumption. Unlike sac roe, spawn on kelp has other markets besides Japan, including domestic markets in North America that could be further developed. What is more, spawn on kelp is healthier than kazunoko because it adds the nutritional value of kelp to that of the herring eggs. Thus, it is a better product from an environmental and human well-being standpoint.

The food value of herring meat, eggs, and oil ranks highly not just in calories or protein, but especially in healthy omega-3 fatty acids (Moss 2016). Herring provides large amounts of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in addition to iron, zinc, copper, and selenium. Consuming these omega-3 fatty acids reduces the risk of coronary heart disease, decreases mild hypertension, prevents certain cardiac arrhythmias and sudden death, lowers the incidence of diabetes, and may alleviate some of the symptoms of rheumatoid arthritis. Herring can be considered a superfood for humans, but it is also essential prey for other animals, as emphasized by the LTK in this book.

There are multiple reasons for eating “lower down the food chain” beyond these nutritional benefits. Another reason to consume herring over larger fish is to avoid the energy loss that occurs at each higher trophic level of consumption. Short-lived forage fish like herring are also healthier than large, longer-lived fish, whose flesh accumulates mercury and other toxins. Moreover, herring, anchovies, sardines, and other forage fish, especially if locally caught, have a much smaller ecological footprint than farmed salmon. These “little fish that feed the world” could feed many more humans, if we choose to cultivate them and consume them sustainably. Fisheries scientist and former fisheries minister of Peru Patricia Majluf remarked on the perversions of commodification and incentivization that prevent better benefit flows from forage fish like anchoveta in her home country:


Peru is home to the world’s biggest fishery with catches of over 95 million tonnes of anchoveta (Engraulis ringens) since 2000, yet one in six small children in Peru suffer from chronic malnutrition. This is not because anchoveta is unsuitable for human consumption—on the contrary, they are nutritious, tasty and available year‐round, close to the coast. Almost all anchoveta are, however, reduced to provide fishmeal and oil for export. Only a few per cent of the landings are used for direct human consumption, and while this use has increased significantly over the last decade, the growth has stopped because of perverse incentives that encourage landing for reduction purposes, combined with production methods that are expensive and unsuitable for large‐scale operations. (Majluf et al. 2017, 772)



Eating lower down on the food chain means eating more herring, anchovies, and other forage fish and fewer of their larger (especially farmed) consumers. By doing this and avoiding wasteful kill fisheries like sac roe harvesting, herring consumption can go hand-in-hand with herring conservation. This win-win proposition can prevail if the meanings of herring and herring products can be positively realigned with environmental sustainability and human health needs. Another lecture by Patricia Majluf is titled “The Little Brown Fish in Your Pizza and an Ecosystem-Based View of the World.” Here Majluf emphasizes, in consonance with our Tlingit and Haida consultants, forage fish consumption and an ecosystem view of the world are completely compatible. The key is to better align fisheries policy and fisheries economics with the realities of ecosystem productivity and energetics, which highly value forage fish as a public good. This means not privatizing access to foundation or cultural keystone fish like herring through individual marketable and alienable permits or transferable quotas, as flawed arguments against the tragedy of the commons arguments suggest must be done (Ostrom 1990; Bromley 2015). Instead, access and stewardship rights and responsibilities should be held in the social-ecological communities that play host to herring, as was the case in Tlingit and Haida communal fisheries; for these communities know and depend on these fish for their food and the health of their marine systems. In this community-, place-based model, both fish and fishing livelihoods are better cared for, and other cobenefits like trust, sharing, and additional forms of social capital and civic values rise.

Such a social-ecological system is not hard to imagine, because it has already been developed among the Tlingit, Haida, and other Indigenous communities of the Northwest Coast and elsewhere. In fact the Indigenous system still exists but as a subaltern. Yet its values and benefits can be seen in remarkable efforts by Tlingit and Haida and other groups to end reckless commercial fishing, to cultivate and restore depleted herring populations through transplantation and other techniques, as well as through the amazing distribution and sharing system that still carries herring eggs on branches and kelp harvested by hundreds of households and other groups in Sitka and nearby Alaska Native communities to many hundreds of households in communities throughout the region and beyond. A fishing boat from Hoonah routinely brings back from Sitka between five thousand and twenty thousand pounds of herring eggs on branches (and some on kelp)— sometimes with support for fuel costs from the tribe and community— which are distributed to every household that desires them (fig. 6.2). Why is this sharing important? The answer is almost universal: herring eggs are special; not only are they a traditional food and delicacy, but they are the first “fruit” of the season, heralding a new year of fishing and gathering. People share them widely and eat them communally, as part of this celebration.

Eating herring eggs defined “the good life” (Fischer 2014) for Tlingits and Haidas of Southeast Alaska: being a certain sort of person committed not only to eating Native foods but to gathering, distributing, honoring, and caring for them as sacred beings and “soul food.” Tammy Young, an elder of the Sitka Tribe of Alaska, sums up what herring means to her family. Arriving at her aunt’s house each spring, she notes:


It would just be amazing when we’d arrive at her house because people came from a lot of different places... to have a feast. We’d arrive, and her table would be covered with layers of newspaper [upon which to lay out herring eggs]... and there’d already usually be clams and crab on the table [along with herring eggs]. Then all the stories would come out.

If we were lucky, somebody... would tell us about the days that they went out and how they harvested, and who was with them. And all of these little pieces of information are important because when you believe that your food feeds your soul, all those people that touched your food, that imbued their love and respect into that food, it is one of the greatest gifts that we give to one another, the love that we feel for each other, the land and the food that we share. The respect that we give to the food is of the utmost importance. (Thornton 2019, 187)
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FIGURE 6.2. Happy residents of Hoonah gather to receive herring eggs from Vernon Hill’s fishing boat, 2017. Hundreds of residents in the community are able to enjoy a meal or more of Sitka Sound herring eggs as a result of this generous distribution to celebrate the arrival of the spring spawn. Photo by Ian Johnson.



It would be a disastrous shame if these cultural values and ecosystem services were sacrificed on the altar of MSY commercial fishing for the benefit of a few dozen herring sac roe seine permit holders and elite foreign markets.

This study suggests that a reevaluation of fisheries management is in order to revalue herring’s role in our social-ecological system. Stocks of small pelagic fish species, such as herring, have supported human societies for at least fourteen thousand years. Industrial-scale fisheries have exploited herring for only about one hundred years in the Pacific and about six hundred years in the Atlantic. Yet in this comparatively short time frame of industrialization, herring have suffered from severe overfishing as well as habitat stress. Atlantic herring have shown signs of both depletion and recovery in the recent past. For example, North Sea Atlantic herring populations were successfully rebuilt by the 1990s, after having been completely closed in the late 1970s due to overfishing. As a critical prey species in a complex marine food web, herring are both resilient and adaptive, and thus have avoided extinction. Herring populations have shown the ability to recover and repopulate areas where they have been overfished or temporarily abandoned due to habitat stress.

To restore herring, it is important to coordinate management at the ecosystem level, as the LTK suggests, not just the commercial single-species exploitation level. Because herring is such a critical foundation species for the North Pacific food web, rebuilding depleted stocks will require extensive multisited investments, LTK, and monitoring. In addition to putting in place a set of short, medium, and long-term ecosystem stewardship goals to revolutionize herring management, it is important to bring together local leaders who are willing to consider the full spectrum of views and uses of this cultural keystone species, and to cultivate the kind of Herring Rock– like covenant and reciprocity with herring that enabled Indigenous peoples of the region to respectfully meet both critical human requirements and marine ecosystem conservation needs.

Local and traditional knowledge bearers are critical contributors to this new perspective on herring and to this twenty-first-century mission. Tlingit and Haida elders as well as other longtime local fishers, as we have seen, often possess the widest and deepest range of knowledge available for particular herring schools and habitats. It is scientifically irresponsible to dismiss Indigenous knowledge simply because it is hard to accommodate in current management models. The responsibility of science is to consider all reliable sources of data that may pertain to a conservation or resource management issue.

Our hope is that this book will facilitate genuine exchange among fisheries scientists, managers, and local experts to provide a way forward for renewing the kind of covenant with herring that existed through traditional knowledge, beliefs, and practices among the Tlingit and Haida of Southeast Alaska. Such a covenant will surely improve the collective knowledge, collaborative management, and regeneration of herring populations, such that this most important of fish will again be celebrated for its superabundance throughout the North Pacific and the rest of the Northern Hemisphere that it historically inhabited.


APPENDIX A

List of Consultants



	Consultant

	Year of birth

	Interview date

	Community




	Aceveda, Paul

	1952

	June 2008

	Kake




	Baines, Mike

	1961

	March 2008

	Sitka




	Bean, Victor

	1947

	June 2008

	Hoonah




	Brown, Wesley

	1931

	June 2008

	Kake




	Brown, Wilbur

	1936

	June 2008

	Kake




	Carson, Lawrence “Snapper”

	1942

	March 2008

	Ketchikan




	Carteeti, Elmer

	1947

	June 2008

	Hoonah/Craig




	Charles, Marvin, Sr.

	

	March 2008

	Ketchikan




	Chilton, Doug

	

	March 2008

	Juneau




	Cosgrove, Burt

	

	June 2008

	Craig




	Copeland, Tom

	1943

	March 2008

	Ketchikan




	Culp, Wanda

	

	June 2008

	Hoonah




	Dalton, George, Jr.

	

	June 2008

	Juneau/Hoonah




	Dauenhauer, Nora

	1927

	April 2009

	Juneau




	Davis, George

	1927

	September 2008

	Kake/Juneau




	Diamond, Dennis

	1963

	March 2008

	Ketchikan




	Dick, Harold

	

	June 2008

	Hoonah




	Didrickson, Donald “Duck”

	

	March 2008

	Sitka




	Eide, Richard (Dick)

	

	September 2008

	Petersburg




	Frietag, Gary

	

	October 2008

	Ketchikan




	George, Gabe

	

	June 2008

	Angoon/Juneau




	Gossman, Lloyd

	

	March 2008

	Ketchikan




	Greenwald, Gordon

	

	June 2008

	Hoonah




	Greenwald, Karl

	1928

	June 2008

	Hoonah




	Guthrie, Ralph

	

	September 2008

	Petersburg/Sitka




	Hawkins, Merle

	

	October 2008

	Ketchikan




	Hope, Fred

	

	March 2008

	Sitka




	Hopkins, Fred

	1942

	March 2009

	Juneau




	Howard, Raymond, Sr.

	1940

	June 2008

	Hoonah




	Jack, Charles, Jr.

	

	June 2008

	Hoonah




	Jackson, Clarence

	1934

	March 2008

	Kake




	Jackson, Mike

	

	June 2008

	Kake




	James, Franklin, Sr.

	

	March 2008

	Ketchikan




	James, Owen

	

	June 2008

	Petersburg/Kake/Hoonah




	John, Walter

	1939

	September 2008

	Juneau




	Jordan, Eric

	1949

	March 2009

	Wrangell




	Kadake, Marvin

	1933

	June 2008

	Kake




	Kiffer, Ken

	1940

	March 2008

	Ketchikan




	Kennedy, Arthur

	

	June 2008

	Craig




	Kirkman, Robert (Bob)

	

	September 2008

	Sitka




	Kitka, Harvey

	1942

	March 2008

	Sitka




	Kitka, Herman, Sr.

	1914

	September 2008/April 2009

	Sitka




	Kookesh, Matthew

	

	June 2008

	Angoon




	Kushnick, Matilda

	1925

	March 2008

	Craig/Klawock/Ketchikan




	Lawson, Nels

	1939

	March 2008

	Sitka




	Leon, Hap

	

	April 2009

	Metlakatla




	Littlefield, John

	1946

	March 2008/April 2008

	Sitka




	Littlefield, Roby

	

	March 2008

	Sitka




	Martin, Al

	

	March 2008

	Juneau




	Martin, Caroline

	

	March 2008

	Juneau




	Martin, Harold

	1934

	March/September 2008

	Hoonah/Kake




	Martin, John

	1936

	March 2008

	Juneau




	McKinley, Alfred, Sr.

	

	March 2008

	Hoonah/Juneau




	McKinley, Myrna

	

	March 2008

	Hoonah/Juneau




	Miller, Mike

	1966

	March 2008

	Sitka




	Mills, Thomas

	1945

	June 2008

	Hoonah




	Murphy, Sonner

	

	March 2008

	Ketchikan




	Nielsen, James (John)

	1929

	March 2008

	Sitka




	Nielsen, Phil Charles

	1956

	March 2008

	Sitka




	Otness, Nels

	

	September 2008

	Petersburg




	Peratrovich, Clara G.

	1932

	June 2008

	Klawock




	Peratrovich, Alva, Jr.

	1925

	June 2008

	Klawock




	Perez, Juanita

	

	April 2009

	Ketchikan




	Perez, Martin, Sr.

	1918

	April 2009

	Ketchikan




	Peters, Franklin

	

	March 2008

	Sitka




	Peterson, Floyd

	1943

	June 2008

	Hoonah




	Quinto, Marcello

	

	March 2008

	Juneau




	Rauwolf, Andy

	

	March 2008

	Ketchikan




	Schoeppe, Karl

	

	March 2008

	Juneau




	Skaflestad, Fagan

	1940

	June 2008

	Hoonah




	Skeek, Leonard

	1931

	June 2008

	Petersburg




	Skinna, Byron

	1932

	June 2008

	Klawock




	Skultka, Charlie

	1944

	April 2009

	Ketchikan/Hydaburg




	Soboleff, Walter

	1908

	March 2008

	Angoon/Juneau




	Stokes, Dick

	1924

	September 2008

	Wrangell




	Trimmer, Jeff

	1974

	June 2008

	Craig




	Walker, Scott

	

	October 2008

	Ketchikan




	White, Frank

	

	June 2008

	Hoonah




	White, Jacob

	

	June 2008

	Sitka




	White, Lilly

	1925

	June 2008

	Hoonah




	Wilson, Al

	

	March 2008

	Juneau/Sitka




	Wilson, Calvin, Jr.

	1963

	June 2008

	Kake




	Winter, Dustin

	

	June 2008

	Metlakatla




	Consultant #13

	

	June 2008

	Klawock




	Consultant #23

	1946

	September 2008

	Petersburg




	Consultant #25

	1926

	March 2008

	Sitka




	Consultant #37

	

	October 2008

	Ketchikan






APPENDIX B

Timeline of Commercial Herring Fisheries in Southeast Alaska


[image: images]

FIGURE B.1. Southeast Alaska commercial herring harvests, 1880–2017. Prepared by Fritz Funk and used with permission.





	1867

	The United States purchases Alaska from Russia (even though the Russians never legally acquired the right to sell Alaska Native territories).




	1878

	Commercial herring production in Alaska begins. Beach seines, gill nets, and a form of Norwegian seining produce an initial total catch of 30,000 lbs. Individuals use jigs and rakes to take herring for bait or for curing. “As early as 1878 persons in Wrangell engaged in the business of catching herring, from which they extracted the oil, in addition to salting and drying the fish” (Cobb 1906, 20).




	1878

	The Northwest Trading Company establishes a trading station at Killisnoo.




	1880

	The Killisnoo station begins rendering whale oil.




	1882

	A shaman employed by the Killisnoo station is killed from the accidental explosion of a whaling harpoon. Whaling operations cease, but herring oil reduction begins; 1,520 tons of herring are processed for oil this year.




	1883

	The Killisnoo herring reduction plant processes 4,200 tons of herring.




	1884

	The Killisnoo plant begins processing herring into fertilizer as well as oil.




	1887

	The US Bureau of Fisheries sends the research vessel Albatross to the inside waters of Alaska.




	1889

	Thirty-seven salmon canneries are operating in Alaska. 1892 Fifteen salmon canneries are operating in Alaska.




	1897

	The first “official” catch statistics are collected by the Albatross and reported to the US Fish Commission.




	1900

	Purse seining from power boats allows fishermen to increase catch rates in less time with less labor. Herring bait production begins, yielding 4–6 million lbs. (1,800–2,700 mt) per year. Petersburg fishermen begin curing herring, many in offshore operations where salt packing is done on scows.




	1902

	Sixty-four salmon canneries are operating in Alaska.




	1904

	The Bureau of Fisheries first requires every individual and company fishing in Alaska to record total fish products, fishing gear, and vessels, annually.




	1905

	Forty-seven salmon canneries are operating in Alaska.




	1906

	The US Bureau of Fisheries begins publication of the annual report Fisheries of Alaska (also known as the “fish and fur seal” report).




	1907

	The Tyee Whaling Company is established at Murder Cove on Admiralty Island. It will operate until 1913.




	1910

	The first herring are frozen for bait for the halibut fisheries at the New England Fish Company plant in Ketchikan.




	1911

	The method of salt-curing herring expands rapidly.




	1912

	The US Whaling Company opens a station at Port Armstrong, Baranof Island. The company will operate until 1923 and process nearly 1,600 whales.




	1912–1913

	Halibut fishing is introduced as an important Alaskan industry. The need for herring bait fuels both salmon and halibut fisheries.




	1913

	A government report recommends, “The present practice of the Indians in southeast Alaska of taking millions of herring eggs every season... should be stopped at once, for this not only means partial destruction of the future supply of herring, but is quite needless, since these Indians have many other ways of obtaining food” (Jones 1915, 62).




	1916

	The Bureau of Commercial Fisheries hires experts to train fishery workers in the method of “Scotch curing.” This involves salting fresh, gutted herring in salt, tightly packing them in barrels, and then allowing them to cure.




	1918

	Seine boats powered by internal-combustion engines almost totally replace the old Norwegian method of operation across Southeast Alaska. Each boat employs a five- to seven-man crew. The average net tonnage is seventeen tons (ranging from eleven to thirty-one tons). Herring caught for the food market (saltcured, dried) peaks at 12,304 tons. Large herring will become harder to find in the following years, and many salt-cure operations move to Prince William Sound and Kodiak.




	1919

	Three additional reduction plants are built in Chatham Strait. 1925 Herring plants begin recording the quantity of fish processed into meal or oil.




	1926–1966

	Ninety percent of the herring catch is reduced to oil.




	1927

	The purse seine boat average net tonnage is thirty-one tons (ranging from twenty to forty-two tons). Half the fleet is powered by diesel engines. Each boat employs a six- to eight-man crew. The halibut industry consumes over 8,000,000 lbs. of herring bait, 4,600,000 lbs. from Southeast Alaska.




	1929–1956

	Approximately 812,290 tons of herring is harvested from Southeast Alaska.




	1930–1931

	George Rounsefell (1930, 1931) reports the cause of fluctuating herring populations. Using catch-per-unit data from the 1920s, he finds no evidence that the reduction plants cause depletion but attributes declines to fishing and recommends restricting the fleet.




	1932–1934

	Herring populations undergo three successive recruitment “failures” and cause the collapse of the herring fishery in the late 1930s.




	1935

	Tagging surveys of herring are attempted; George Rounsefell and Edwin Dahlgren (1933) find that Kootznahoo Inlet was once an abundant herring spawning ground, but the population has declined.




	1937

	Peak herring reduction of 125,000 tons are processed. Production levels decline rapidly after 1937.




	1939

	Because of severe depletion of herring, commercial fishing for herring other than for bait is prohibited after August 2, 1939, in all of Southeast Alaska. The Bureau of Commercial Fisheries opens an “exploratory” fishery in an attempt to locate herring and reopen the commercial fishery. No herring are found.




	1941

	A 6,250-ton quota is set for the herring fishery. Half of the quota is filled.




	1942

	All of Southeast Alaska is closed to allow herring populations to rebuild.




	1943

	Annual catch quotas are implemented, beginning with 12,500 tons.




	1947

	Lawrence Kolloen (1947) develops “cohort analysis” to track herring using age composition and claims herring are recovering; 41,828 tons of herring are harvested. Later in the 1940s, herring populations crash once again.




	1948

	The annual catch quota is set at 50,000 tons; 16,114 tons of herring are harvested.




	1950s

	Japanese and Russian ships begin trawling for herring in the Bering Sea. Herring reduction plants decline due to competing Peruvian anchovy production. The Sitka Chamber of Commerce lodges an official protest against commercial herring fishing for reduction (Craig 2010).




	1951

	The annual quota is decreased to 100,000 barrels.




	1959

	The State of Alaska begins managing herring fisheries. 1964 The first commercial spawn-on-kelp fishery opens in Sitka. 1966 The last herring reduction plant shuts down due to market conditions and depleted herring stocks.




	1967–1972

	Unregulated bait fisheries deplete stocks in George Inlet (9,000 tons) and Carroll Inlet (1,200 tons) during survey by ADFG biologists aboard the vessel Sundance (Rauwolf 2006).




	1968

	ADFG opens spawn-on-kelp fishery.




	1969

	The first unofficial sac roe fishery in Sitka begins operation. 1970s Pacific Coast herring stocks experience collapse because of sac roe production related to declining herring numbers in Japan. Japanese and Russian ships trawling for herring in the Bering Sea harvest 320 million pounds (146,000 mt) in 1970. Increase in the crab fisheries increase demand for herring bait (4,000–6,000 tons annually; ADFG 2007).




	1972–1975

	ADFG surveys spawning grounds in preparation for the sac roe fisheries. The results of these surveys on diminished stocks are called “pristine biomass” by ADFG biologists (Rauwolf 2006).




	1974

	The commercial spawn-on-kelp fishery closes in Sitka.




	1976

	The Magnuson Fishery Conservation and Management Act creates the following for all commercial fisheries: “A fishery conservation zone between the territorial seas of the U.S. and 200 nautical miles offshore. An exclusive U.S. fishery management authority over fish within the fishery conservation zone (excluding highly migratory species). Regulations for foreign fishing within the fishery conservation zone through international fishery agreements, permits and import prohibitions. National standards for fishery conservation and management and eight regional fishery management councils to apply those national standards in fishery management plans.” The fishery conservation zone would in 1986 be renamed an exclusive economic zone. ADFG opens commercial sac roe fisheries in Southeast Alaska (gillnet and seine).




	1980s

	Consensus emerges among American and Canadian biologists that a 20 percent maximum exploitation rate is appropriate for herring, and ADFG and DFO shift to this target. By the late 1980s, thresholds are set at 25 percent.




	1980

	West Behm Canal closes to commercial herring fishing after only one year of sac roe and three years of bait fishing. The Auke Bay–Lynn Canal fishery collapses (formerly the third- largest biomass in Southeast Alaska).




	1980–1988

	Many small spawning areas are depleted by gillnet and seine fisheries.




	1990

	Kah Shakes gillnet sac roe fishery (formerly the second-largest biomass in Southeast Alaska) closes.




	1991

	ADFG moves the Kah Shakes gillnet fishery outside the legal boundary, twelve miles west to Cat Island, adjacent to the Annette Islands Reserve herring fishery on Crab Bay flats.




	1993

	The Board of Fisheries tosses out proposals from local concerned citizens, disallowing testimony on these proposals, expands the legal boundary of Kah Shakes to include Cat and Mary Islands, and reclassifies all as Revilla Channel stock.




	1994

	Local citizens file a lawsuit in an attempt to protect the remaining herring populations in Kah Shakes and Cat Island.




	1995

	People notice a reduced size in herring in Revilla Channel. Spawning biomass at Kah Shakes has shrunk to 143 tons from a high of over 20,000 tons at the establishment of the fishery.




	1995

	The Sitka Tribe of Alaska (STA) implements a “branch watch” program to protect branches set out by subsistence harvesters from theft and other destruction.




	1996

	The chairman of the STA sends a letter to the area manager of ADFG Commercial Fisheries asking that the commercial herring sac roe harvest in Sitka be closed. The STA files a proposal to the Board of Fisheries to raise the minimum threshold for the commercial fishery.




	1996

	The combined spawning biomass of herring at Kah Shakes and Cat Island totals 4,338 tons, 1,662 tons below the required 6,000-ton threshold set by ADFG before allowing commercial harvest. In Sitka, an experimental commercial herring roe- on-kelp program is established by the Board of Fisheries.




	1998

	Gillnetters exceed the quota at Cat Island by 11 percent. No fishery has been conducted at Cat Island since.




	2000

	STA submits a proposal to the Board of Fisheries to implement an ecosystem management approach to the fishery. The proposal is denied.




	2001

	STA submits an agenda change request to the Board of Fisheries to address the detrimental effects of the 2001 commercial sac roe fishery in Sitka Sound. Affidavits, surveys, personal statements, and additional data are submitted.




	2002

	The Board of Fisheries reviews the 2001 proposal and data submitted by STA. The board sets subsistence harvest levels at 105,000 to 158,000 pounds of herring spawn annually and requests that STA and ADFG enter into a memorandum of agreement, signed on November 4, 2002. This document creates a collaborative responsibility for both the tribe and ADFG to (1) participate in preseason and postseason stakeholder meetings; (2) communicate, collect, and share data; and (3) conduct a collaborative postseason subsistence survey. The first postseason subsistence survey documents 111,962 pounds of herring roe.




	2003

	The Board of Fisheries opens West Behm Canal to commercial herring harvest despite intense local opposition and ADFG briefing documents requesting more time to study the fishery. In Sitka, STA expands the postseason subsistence survey and documents 209,995 pounds of harvested herring roe.




	2005

	STA expands the postseason subsistence survey once again and documents only 73,432 pounds of harvested herring roe, well below the threshold designated by the Board of Fisheries in 2002.




	2006

	STA files a proposal with the Board of Fisheries to review the inability of subsistence users to meet the 105,000–158,000 harvest quota set by the board in 2002. The board determines that it is not the responsibility of ADFG to guarantee this subsistence harvest quota.




	2008

	STA documents another failure to meet the subsistence harvest threshold set by the Board of Fisheries in 2002.




	2012

	In response to an STA request, the Board of Fisheries closes an area to commercial fishing, but it is significantly smaller than that requested by the tribe.




	2018

	The Board of Fisheries enlarges the 2013 area closed to commercial fishing to include all of Middle, Crow, Gagarin, and Gavanski Islands as well as other areas of Sitka Sound in partial response to a STA proposal.





Sources: Compiled from ADFG 2007; Cobb 1906; Cockerman 1996; Craig 2010, and personal communication, 2009; Dahlgren and Kolloen 1944; Funk and Rowell 1995; Garza 1996; Hall et al. 1988; Huizer 1952; Kirchhoff 1990; Marsh and Cobb 2011; Rauwolf 2006; Reid 1971, 1972; Rounsefell 1930; Skud et al. 1960; Zheng et al. 1993.


NOTES

PREFACE

1The commercial herring sac roe fishery allows for fish to be caught in open waters before their roe are mature. Female herring taken in this way do not have the opportunity to lay their eggs. Removing large segments of the spawning fish population from the ecosystem before the fish have a chance to reproduce has obvious negative consequences on herring populations.


CHAPTER 1: HERRING AS A FOUNDATION, KEYSTONE, AND BELLWETHER SPECIES

1Cf. Pauly et al. 2009; Pikitch et al. 2012; Roberts 2012.

2Pauly 1995; Roberts 2007; Thornton and Hebert 2015.

3Brockington 2002; Brockington et al. 2008; Dowie 2009.

4The cal prefix indicates that the dates are the result of radiocarbon calibration, which is especially important for dated samples of marine origin (such as marine shell). These values should correspond to normal historical years. The term cal BP means the number of years before 1950 and can be directly compared to calendar years. The use of BP can refer to uncalibrated radiocarbon dates or more simply “before present.”

5This section was written with input from Shingo Hamada, of the Food Studies Program at Osaka Shoin Women’s University, Osaka, Japan.

6This section was written with input from Diana Mastracci and Nadezhda Mamontova of the School of Geography and the Environment, University of Oxford.

7See Grant 1995; Wilson 2002; and Missonova 2006.

8A more comprehensive timeline that tracks the commercial herring fishery in Southeast Alaska is presented in appendix B.

9Compare Gauvreau et al. 2017; Jones et al. 2017; and Pinkerton 2017.


CHAPTER 2: THE LIFE CYCLE AND ECOLOGY OF PACIFIC HERRING

1In April 2019, a man from Sitka, Lee House, was given a name that references the herring jumping at this place: Tanyádaa (Around the Face of “Jumping Fish” [referencing Middle Island]).

2While some of our interviewees emphasized salmon hatcheries’ impacts on local herring populations, and thus the supply of oil-rich herring for local marine mammals to consume, Owen James, a Kake Tlingit now living in Hoonah, shared his belief that the poor quality of hatchery salmon also reduces the quality of meat and fat of the seals that consume these fish.

3The quantity of fish that whales consume per day probably varies substantially, as will be described in a later section.

4For more analysis of the impact of vessel noise and disturbance on herring, see WA DNR 2010, 155–58.

5In 2008 Sitka Tribe hired a diver to examine the aftereffects of a sac roe opening in Sitka Sound on netted herring. The diver found over two thousand dead herring on the ocean bottom. It is assumed that the mortality was much higher due to scavenging and consumption by other predators (H. Meuret-Woody, pers. comm., 2010).

6Lamichhaney et al. 2012; Limborg et al. 2012; Martinez Barrio et al. 2016.


CHAPTER 3: HERRING IN THE ARCHAEOLOGICAL RECORD

1Hay et al. 2000, 419; de Laguna 1972, 403; Skud 1959, 4.

2De Laguna 1960, 29; Newton and Moss 2005, 15; Niblack 1890, 299; Skud 1959; Schroeder and Kookesh 1990, 16; Swanton 1905b.

3For more on the bombing of Angoon, see de Laguna (1960). This event is still remembered in Angoon today (Bowers and Moss 2006), partly because the US Navy never apologized for it.

4See Moss et al. (2010) for more details on zooarchaeological methods.

5Since cod eat herring, one might suggest that the herring bones found archaeologically may have been cod stomach contents. Having examined small fish bones that have traveled through the digestive systems of other animals, we can confirm that almost all the herring bones we have found fail to exhibit deformation or etching from digestion. It is likely that the association of cod and herring archaeologically is a March–April seasonal indicator (see Moss 2011c).

6Butler and Campbell 2004; Campbell and Butler 2010; McKechnie et al. 2014.


CHAPTER 4: HERRING CULTIVATION AMONG THE TLINGIT AND HAIDA

1Borgerhoff-Mulder and Coppolillo 2005, 96. See also Ellingson 2001; Hames 2007.

2Berkes 2008; Buege 1996; Hames 2007; Hunn et al. 2003; Smith and Wishnie 2000; Thornton 2008; Thornton and Kitka 2010; Trosper 2009; Turner and Berkes 2006.

3Langdon 1989; Thornton 2008; Arnold 2011.

4Deur and Turner 2005; Moss 2011b, 2013; Moss and Wellman 2017; Thornton 1999; Thornton et al. 2010a; Williams 2006.


CHAPTER 5: REFRAMING SUSTAINABILITY IN MARINE ECOSYSTEMS IN SOUTHEAST ALASKA

1Bavington 2010; Finlayson 1994; Finlayson and McCay 1998; Neis 1992; Reid et al. 2006; Steele et al. 1992.

2Ames 2007; Bolster 2012; Rosenberg et al. 2005.

3Goldschmidt and Haas 1998; Thornton 1997, 2009.

4Data readily available in “Commercial Herring Fisheries,” on the ADFG website, www.adfg.alaska.gov/index.cfm?adfg=commercialbyareasoutheast.herring_spawnlocations. This page includes maps of spawning locations in Lynn Canal and histograms of nautical miles of spawn from 1972 to 2017. The histograms for Lynn Canal show a decline but a lot of fluctuation around the mean of ~6.5 nm. This is a perfect example of shifting baselines; for the years 1953–60, the mean was ~14.5 nm of spawn in Lynn Canal.

5Berkes 2008; Ross et al. 2011; Thornton and Maciejewski Scheer 2012.

6Cruikshank 2005; Nadasdy 1999, 2003; Turner et al. 2008.

7Drucker 1955, 154–55; Swanton 1908, 1909.

8Allen and Angliss 2009a, 2009b, Angliss and Outlaw 2006; Heintz 2010; Pitcher et al. 2007; Springer et al. 2003; Witteveen et al. 2006.

9Berkes 2003; Charles 2001; Quinn and Collie 2005.


CHAPTER 6: REQUIEM OR REVITALIZATION FOR HERRING?

1Herring Rock Water Protectors Facebook page, https://www.facebook.com/groups/334526630264698/.

2The Haida migrated to Alaska some 250 years ago from Haida Gwaii (Queen Charlotte Islands, British Columbia), where their ancestors have dwelled for millennia.
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ecologically Pacific herring (Clupea pallasii) is one of the most important fish
species in the Northern Hemisphere. Human dependence on herring has
evolved for millennia through interactions with key spawning areas—but humans
have also significantly impacted the species’ distribution and abundance.
Combining ethnological, historical, archaeological, and political perspectives
with comparative reference to other North Pacific cultures, Herring and People of the
North Pacific traces fishery development in Southeast Alaska from precontact Indig-
enous relationships with herring fo postcontact focus on herring products. Reveal-
ing new findings about current herring stocks as well as the fish’s significance fo the
conservation of intraspecies biodiversity, the book explores the role of traditional local
knowledge, in combination with archaeological, historical, and biological data, in
both understanding marine ecology and restoring herring to their former abundance.

I I erring are vital to the productivity and health of marine systems, and socio-

THOMAS F. THORNTON is dean of arts and sciences and vice provost for research
and sponsored programs at the University of Alaska Southeast, and author of Being
and Place among the Tlingit. MADONNA L. MOSS is professor of anthropology and
curator of zooarchaeology at the Museum of Natural and Cultural History, University
of Oregon, and author of Northwest Coast: Archaeology as Deep History.

“Does no less than take the reader through the 10,000-year history of herring ecology
and use by both Indigenous and non-Native people in the North Pacific”
—Ann Fienup-Riordan, author of Ellavut / Our Yup'ik World and Weather

“A significant, extensive discussion of Indigenous knowledge surrounding Pacific
herring and the issues of modern herring management”—Chuck Smythe, director,
Department of History and Culture, Sealaska Heritage Institute:

“Makes clear that the Maximum Sustainable Yield framework inadequately protects
the herring—an unparalleled forage resource. This will be the handbook for change”
—Dean Adams, author of Four Thousand Hooks: A True Story of Fishing and Coming of
Age on the High Seas of Alaska

“Indigenous peoples along with other forward thinkers will applaud this publication as
the successful integration of traditional ecological knowledge and Western science.”
—Rosita Kaahdni Worl, president, Sealaska Heritage Institute

A RUTH KIRK BOOK

COVER DESIGN: Katrina Noble
COVER PHOTOGRAPH: Herring eggs on western hemlock boughs. Courtesy of Bethany Sonsini Goodrich.
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2012 144,143 28,829 13,231 11.8 8.50 115,799%* 43 (84) 55.9
2013 76993 11,549 5,688  13.0 4.44 78,090%* 63 (86) 61.3
2014 81,663 16,333 16,957 12.4 3.05 154,412 68 (88) 50.0
2015 44,237 8,712 8,756  11.9 2.19 106,998** 66 (57) 87.9
2016 74707 14,941 9,769  10.7 2.20 84,554 37 (75) 63.3
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1971 NA 750 278 83 NA NA 9.0
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