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Governance Subsystem
Regulatory measures can create situations in which fishermen choose to pursue one fishery over another [1]. For example, in New Zealand, adoption of the Quota Management System in 1986 led to fishermen shifting effort completely over to fisheries not included in the quota system, such as tuna [2]. In the case of Monterey Bay fisheries, state and federal policies play an important role in dictating how fisheries function and which fisheries appear to be more profitable. For instance, the groundfish fishery has seen a number of limitations, from gear restrictions and time and area closures to catch limits [3]. 

Users Subsystem
User agency can play a significant role in changing conditions of any common pool resource system [4]. In Monterey Bay, fishing always has been a part of the identity of the people living in the area [5]. Due in part to John Steinbeck’s Cannery Row, sardines and other wetfish are often associated with Monterey Bay as a place and tourism center. This link between the fisheries and the identity of Monterey Bay may contribute somewhat to the persistence of these fisheries.  

Resource System Subsystem
The resource system is composed of the structure and processes of the fishery. Here we focus on the market and technological aspects of this subsystem. Changing and distorted markets also haven been shown to affect fishery outcomes [6-8]. For example, the strong preference for fresh seafood and decreasing local supplies in China led to a 552 percent increase in United States exports of crab to China from 2009 to 2010 [9]. In our study, opening of the Chinese market to California squid led to significant changes in squid fishery participation [3,10]. The role of technological change is evident in other fisheries such as the Atlantic bluefin tuna fishery, where storage innovations led to that fishery’s expansion [11] as well as in the case where deepwater trawl vessels are now able to aim for previously inaccessible Patagonian toothfish [12]. In Monterey Bay, improvements and adoptions of new technologies did occur during our time series, with notable advancements including the use of fish finders, GPS, satellite imagery, and communication tools, along with the power block, the wetfish pump, and, for squid, high intensity lights. These innovations increased access to resources and fishery efficiency, but were adopted gradually over time, precluding marked changes in trends or significant dominance mode shifts.  

Resource Units Subsystem
The role of climate in these fisheries, especially large-scale phase variations such as the Pacific Decadal Oscillation (PDO) and El Niño Southern Oscillation (ENSO), is well documented as the strongest driver of production in these fisheries over the past 50 years [13-16]. The three wetfish species respond differently to climatic events, such that fishermen shift effort among those fisheries as conditions warrant. Sardine tends to dominate during warm PDO periods, and anchovy tends to dominate during cool PDO periods. Market squid is known to be negatively affected by (warm-water) El Niño events, and anchovy tends to be more negatively affected by El Niño events than sardine. The sensitivity of squid to warmer water explains the considerable variation in landings from year to year. In addition, seasonal upwelling in Monterey Bay plays a significant role in ecosystem fluctuations [17]. Although our time series begins in 1976 in association with of a governance factor (passage of the Magnuson-Stevens Act), it coincides with one of the largest climate regime shifts (cold to warm) observed in this area [18].
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