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CASE STUDY INTRODUCTION 

 

A loud noise boomed from the pier, and Danny looked up from his steamy bowl of clam chowder. 

The foghorn’s rumble rippled through the shallow clouds, warning the slowly incoming fishing boats 

of the rugged California coast which would be all too willing to pierce their hulls and claim the vessels 

for herself. Rounds upon rounds of wrapped lines filled the back of the boats as seagulls and 

cormorants hovered above, hoping to snag a special treat.  

 

Danny walked to the end of the pier, planning to watch the fishermen unload their catch and see what 

luck they had today. But the boats never came. They took a left and parked beside a smaller pier just 

down the shoreline from “Fisherman’s Wharf”.  

 

He ran past the shops with sweaters and postcards, past the whale watching companies and the 

calamari stand, and made his way to the other pier. He sat on the ledge and watched as a giant tube 

sucked up the tiny fish, pumping them into a small building on the pier.  

 

“Watcha got there?” He called to the man in the foul weather gear.  

 

“Last catch of the year of squid!” He responded with a smile.  

 

“Last catch? But it’s not yet the end of the year? How can it be the last catch?”  

 

“Fish season is it’s whole other thing, son. In fact, there’s a whole world here that most people here 

don’t even know about. Everybody is so disconnected these days to where their food comes from. 

They think that the fish they order at that fancy restaurant on the wharf comes from here? Ha! It was 

caught in another ocean, shipped to another continent to be packaged, frozen on a boat in the high 

seas, and then ends up all pretty on their plate. Folks these days, don't have any real idea what they 

are eating and where it’s from.”  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CASE STUDY BACKGROUND 

 

For the next few class periods, we will be diving deep into a case study of the Monterey Bay 

wetfish fisheries.  Read the following documents to prepare for the first class period. Come to the 

next class with 6 discussion questions about the reading: 3 focused on the historical perspective 

readings and 3 focused on the SES theory readings. 

 

Historical perspective readings (required) 

 Schmalz, David. 2014. “The modest little fish - and Monterey icon - contains grad teachings 

on how to manage fish populations.” Monterey County Weekly.   

Link: http://www.montereycountyweekly.com/archives/2014/0102/the-modest-little-fish-

and-monterey-icon-contains-grand-teachings/article_d68733a2-727e-11e3-95cc-

0019bb30f31a.html 

 

 U.S. West coast sardine season halted to stave off overfishing. 2015. The Wall Street Journal.  

Link: http://www.wsj.com/articles/u-s-west-coast-sardine-season-halted-to-stave-off-

overfishing-1429149949 

 

 Cesare, Chris. 2014. Sardine ban looms as fishermen weigh disaster funds. Santa Cruz 

Sentinel. Link: http://www.santacruzsentinel.com/environment-and-

nature/20150309/sardine-ban-looms-as-fishermen-weigh-disaster-funds 

 

 Ueber, Edward and MacCall, Alec. The rise and fall of the California sardine empire.  

Link: https://swfsc.noaa.gov/publications/CR/1992/92104.PDF 

 

Social-ecological theory readings (required) 

 Gordon, Scott H. 1954. The economic theory of a common-property resource: the 

fishery.  The Journal of Political Economy 62 (2): 124-142. Link: 

http://www.econ.ucsb.edu/~tedb/Courses/Ec100C/Readings/ScottGordonFisheries.pdf 

 

 Ostrom, Elinor. 2009. A general framework for analyzing sustainability of social-ecological 

systems. Science 325 (419).  

Link: http://vw.slis.indiana.edu/talks-fall09/Lin.pdf 

 

 Binder, C.R., Hinkel, J., Bots, P.W.G., Paul-Wostl, C. 2013. Comparison of frameworks for 

analyzing social-ecological systems. Ecology and Society 18 (4): 26.  

Link: http://www.ecologyandsociety.org/vol18/iss4/art26/ 

 

Supplementary Reading (optional) 

 Aguilera, S.E. 2015. Managing small-scale commercial fisheries for adaptive capacity: 

insights from dynamics social-ecological drivers of change in Monterey Bay. PloS ONE. 

10(3): e0118992. DOI: 10.1371/journal.pone.0118992 

Link: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0118992 

http://www.montereycountyweekly.com/archives/2014/0102/the-modest-little-fish-and-monterey-icon-contains-grand-teachings/article_d68733a2-727e-11e3-95cc-0019bb30f31a.html
http://www.montereycountyweekly.com/archives/2014/0102/the-modest-little-fish-and-monterey-icon-contains-grand-teachings/article_d68733a2-727e-11e3-95cc-0019bb30f31a.html
http://www.montereycountyweekly.com/archives/2014/0102/the-modest-little-fish-and-monterey-icon-contains-grand-teachings/article_d68733a2-727e-11e3-95cc-0019bb30f31a.html
http://www.wsj.com/articles/u-s-west-coast-sardine-season-halted-to-stave-off-overfishing-1429149949
http://www.wsj.com/articles/u-s-west-coast-sardine-season-halted-to-stave-off-overfishing-1429149949
http://www.santacruzsentinel.com/environment-and-nature/20150309/sardine-ban-looms-as-fishermen-weigh-disaster-funds
http://www.santacruzsentinel.com/environment-and-nature/20150309/sardine-ban-looms-as-fishermen-weigh-disaster-funds
https://swfsc.noaa.gov/publications/CR/1992/92104.PDF
http://www.econ.ucsb.edu/~tedb/Courses/Ec100C/Readings/ScottGordonFisheries.pdf
http://vw.slis.indiana.edu/talks-fall09/Lin.pdf
http://www.ecologyandsociety.org/vol18/iss4/art26/
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0118992


 

 Coastal Pelagic Species Fishery Management Plan. September 2011. Pacific Fishery 

Management Council.   Link: http://www.pcouncil.org/wp-

content/uploads/CPS_FMP_as_Amended_thru_A13_current.pdf 

 

 Radovich, John. 1982. The collapse of the California sardine fishery: What have we learned? 

CalCOFI Report, Vol. 23.  

Link: http://www.calcofi.org/publications/calcofireports/v23/Vol_23_Radovich.pdf 

 

 Kittinger, J.N. et al. 2013. Emerging frontiers in social-ecological systems research for 

sustainability of small-scale fisheries. Current Opinion in Environmental Sustainability 5: 

352-357. 

Link: 

http://www.centerforoceansolutions.org/sites/default/files/Kittinger_etal_2013_Cosust.pdf 

 

 Hinkel, J., Cox, M.E., Schluter, M., Binder, C.R., Falk, T. 2015. A diagnostic procedure for 

applying the social-ecological systems framework in diverse cases. Ecology and Society 20 

(1): 32.  

Link: http://www.ecologyandsociety.org/vol20/iss1/art32/ 

 

 Palumbi, Stephen and Sotka, Carolyn. The Death and Life of Monterey Bay: A Story of 

Revival. 2010. Island Press.   

No available link, this is a book which is recommended if the library has it.  

Amazon link: http://www.amazon.com/The-Death-Life-Monterey-Bay/dp/1610911903 

 

 

 

 

 

 

 

 

 

  

http://www.pcouncil.org/wp-content/uploads/CPS_FMP_as_Amended_thru_A13_current.pdf
http://www.pcouncil.org/wp-content/uploads/CPS_FMP_as_Amended_thru_A13_current.pdf
http://www.calcofi.org/publications/calcofireports/v23/Vol_23_Radovich.pdf
http://www.centerforoceansolutions.org/sites/default/files/Kittinger_etal_2013_Cosust.pdf
http://www.ecologyandsociety.org/vol20/iss1/art32/
http://www.amazon.com/The-Death-Life-Monterey-Bay/dp/1610911903


Module 1 

 

This module includes a class discussion, lecture on social-ecological theory, and a concept map activity. 

Below, this table provides some information about the fisheries pertaining to this case study.   

 

 Monterey Bay Fishery 

 Market Squid Northern 

Anchovy 

Pacific Sardine 

Primary management authority State Federal Federal 

FMP implementation 2005 1978 2000 

Limited entry implementation 1998 2000 2000 

Limited entry permit type Squid CPS Finfish CPS Finfish 

Number of permits, 2013* 76 61 61 

Number of resident vessels  ~10 ~10 ~10 

Number of resident seafood 

buyers in area 

4 4 4 

Primary gear Round haul net Round haul net Round haul net 

Peak season Spring/Summer Fall Fall 

Preferred oceanographic regime Cooler Cooler Warmer 

Spawning habitat Nearshore Nearshore Offshore 

Primary market destination China Domestic US Japan/Australia 

Average ex-vessel price, 1974-

2012 ($/lb) 

0.245 0.062 0.148 

 

Table 1. Key features of the commercial fisheries that comprise the interconnected Monterey 

Bay wetfish fisheries system (directly from Aguilera et al 2015). *Available permits does not 

indicate the number of vessels with landings as some permitted vessels may not participate in 

a given year. The number of market squid permits applies only to round haul (seine) vessels; 

light boat and brail vessel permits are issued separately. 

 

 

  



Module 2 

 

In this module, you will be handed a handout at the beginning of each step. Below are the instructions and 

materials for Step 1. For this step and each one after, the resources are available to you but are not 

mandatory. You may also conduct your own research to find answers to the questions which you will present 

to the class.  

 

Module 2: Step 1 

 

Using the previous module materials and the resources below to thoroughly answer the question: 

 

 

What happened in this case? What is the problem? 
 

Resources: 

a) Ueber, E., MacCall, A. The rise and fall of the California sardine empire. Ch. 3. 31-48. 

Link: https://swfsc.noaa.gov/publications/CR/1992/92104.PDF 

b) Historical Archives (below) All documents were photocopied from the Monterey Bay 

public library. They are included in no particular order below.  

 

 

 

 

 

https://swfsc.noaa.gov/publications/CR/1992/92104.PDF


 



 
 

 

 



  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  



 

Module 2: Step 2 

 

Now that we know there is a problem in this fishery, how do we fix it? Be as detailed as possible in 

your response and explain why you decided how to fix the system. 
 

 

How should we manage the sardine fishery?  

 
 

The resources for this section include: 

a) MSY, Maximum Sustainable Yield. Pew. April 2012. 4pp. 

Link: 

http://www.pewtrusts.org/~/media/assets/2015/03/turning_the_tide_msy_explained.pdf 

b) Newell, R., Sanchirico, J., and Kerr, S. Fishing Quota Markets. 53 pp. 

Link: http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-Event-fishing-

quota.pdf 

c) A fishery manager’s guidebook. Management measures and their application. FAO. 

Fisheries Technical Paper 424. 

Link: http://www.fao.org/docrep/015/i0053e/i0053e.pdf 

d) Coastal Pelagic Species Operational Definitions of Terms (Pages 10-12) 

Link: 

http://www.westcoast.fisheries.noaa.gov/publications/fishery_management/cps_program/c

ps_fmp_as_amended_thru_a13_current.pdf 

e) Magnuson Stevens Act  

Link: http://www.nmfs.noaa.gov/msa2005/docs/MSA_amended_msa _20070112_FINAL.pdf 

f) Gutierrez, N.L., Hilborn, R., and Defeo, O. (2011) Leadership, social capital and incentives 

promote successful fisheries. Nature 470: 386–389. 

Link: http://www.monitoringmatters.org/articles/Gutierrez.pdf 

g) World Ocean View, Chapter 6, Exploiting a living resource: Fisheries. 2010.  

Link: http://worldoceanreview.com/wp-content/downloads/wor1/WOR1_english.pdf 

  

http://www.pewtrusts.org/~/media/assets/2015/03/turning_the_tide_msy_explained.pdf
http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-Event-fishing-quota.pdf
http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-Event-fishing-quota.pdf
http://www.fao.org/docrep/015/i0053e/i0053e.pdf
http://www.westcoast.fisheries.noaa.gov/publications/fishery_management/cps_program/cps_fmp_as_amended_thru_a13_current.pdf
http://www.westcoast.fisheries.noaa.gov/publications/fishery_management/cps_program/cps_fmp_as_amended_thru_a13_current.pdf
http://www.nmfs.noaa.gov/msa2005/docs/MSA_amended_msa%20_20070112_FINAL.pdf
http://www.monitoringmatters.org/articles/Gutierrez.pdf
http://worldoceanreview.com/wp-content/downloads/wor1/WOR1_english.pdf


Module 2: Step 3 

 

During this step, you are tasked with answering the question: 

 

 

What should the sardine quota be? How should managers determine what the 

quota is? What factors are important in determining a quota?” 
 

 

The resources folder for this section will include: 

a) Sardine, anchovy, and squid landings and ex vessel revenue  

Found at:  

https://www.wildlife.ca.gov/Fishing/Commercial/Landings#26004335-2000 

Hint: Look at Table 18 PUB for the Monterey Area 

Other source: http://pacfin.psmfc.org/pacfin_pub/all_species_pub/woc_r308.php 

b) Caddy, J.F., Mahon, R. 1995. Reference points for fisheries management. FAO Fisheries 

Technical Paper 347. 

c) Link: http://www.fao.org/docrep/003/v8400e/v8400e00.HTMReview of some California 

Fisheries for 1983. CalCOFI Reports Vol. 25, 1984. 

Link: http://www.calcofi.org/publications/calcofireports/v25/Vol_25_Fisheries_Review.pdf 

 

  

https://www.wildlife.ca.gov/Fishing/Commercial/Landings#26004335-2000
http://pacfin.psmfc.org/pacfin_pub/all_species_pub/woc_r308.php
http://www.fao.org/docrep/003/v8400e/v8400e00.HTM
http://www.calcofi.org/publications/calcofireports/v25/Vol_25_Fisheries_Review.pdf


Module 2: Step 4 

 

Congratulations on getting to Step 4! Your next questions are:  

 

What variables or factors should go into a harvest guideline? What variables or 

factors should go into a cutoff? How should managers decide what these 

numbers should be?  

If you have time, what do you think the numbers should be? 
 

The resources for this section include: 

a) Historical quota allocations (provided below) 

b) Historical values of sardine stock and recruitment (provided below) 

c) “Fishery Managers Scale Back Sardine Harvest” by Terry Dillman, Dec 1 2013 in Fishermen’s 

News Link: http://www.fishermensnews.com/story/2013/12/01/features/fishery-managers-

scale-back-sardine-harvest/225.html 

d) Dowling, NA et al. (2015) Guidelines for developing formal harvest strategies for data-poor 

species and fisheries. Fisheries Research 171: 130-140. 

Link: 

https://www.researchgate.net/publication/282936482_Guidelines_for_developing_formal_h

arvest_strategies_for_data-poor_species_and_fisheries 

 

 

Year sardine_directed_mt_quota Year sardine_directed_mt_quota Year sardine_directed_mt_quota 

1975 0 1988 1000 2001 134737 

1976 0 1989 1000 2002 118,442 

1977 0 1990 1000 2003 110,908 

1978 0 1991 10,584 2004 122,747 

1979 0 1992 20415 2005 136179 

1980 0 1993 25160 2006 118,937 

1981 0 1994 11,837 2007 152,564 

1982 0 1995 48,215 2008 89,093 

1983 0 1996 34,864 2009 66,932 

1984 0 1997 48,988 2010 67,039 

1985 0 1998 43,545 2011 50,526 

1986 1000 1999 120,474 2012 109,409 

1987 1000 2000 186791 

  Source: CalCOFI reports 

http://www.fishermensnews.com/story/2013/12/01/features/fishery-managers-scale-back-sardine-harvest/225.html
http://www.fishermensnews.com/story/2013/12/01/features/fishery-managers-scale-back-sardine-harvest/225.html
https://www.researchgate.net/publication/282936482_Guidelines_for_developing_formal_harvest_strategies_for_data-poor_species_and_fisheries
https://www.researchgate.net/publication/282936482_Guidelines_for_developing_formal_harvest_strategies_for_data-poor_species_and_fisheries


 
Source: Draft Report of the Pacific Sardine Harvest Parameters Workshop, Pacific Fishery 

Management Council and the Southwest Fisheries Science Center of the National Oceanic and 

Atmospheric Administration, 2013, Scripps Institution of Oceanography 

Link: http://www.pcouncil.org/wp-

content/uploads/I1b_ATT1_SARDINE_WKSHP_RPT_APR2013BB.pdf 

  



Module 2: Step 5 

 

The last of the steps! You’ve made it! Now… 

 

Knowing the history of this fishery and management decisions, would you 

change anything? Would you remove or add any variables? Change any 

structural aspect of the management plan? If so, what would you change, why, 

and what would the new management look like? If not, why are you satisfied 

with the current management system? 
 

The resources for this section include: 

a. Assessment of the Pacific Sardine Resource in 2015 for USA Management in 2015-16 

Link: http://www.pcouncil.org/wp-

content/uploads/2015/03/G1a_ExecSumSardine_Assessment_Print_APR2015BB.pdf 

b. Draft Report of the Pacific Sardine Harvest Parameters Workshop  

Link: http://www.pcouncil.org/wp-

content/uploads/I1b_ATT1_SARDINE_WKSHP_RPT_APR2013BB.pdf 

c. Oceana’s “The Modern Day Pacific Sardine Collapse: How to Stop Overfishing and Prevent 

a Future Crisis” April 8 2015 

Link: http://usa.oceana.org/predators-prey/modern-day-pacific-sardine-collapse-how-stop-

overfishing-and-prevent-future-crisis 

d. Sardine population growing significantly. Monterey Herald. Diane Pleschner-Steele, 2012 

Link: http://www.montereyherald.com/general-news/20120610/diane-pleschner-steele-

sardine-population-growing-significantly 

e. Abraham, K. 2015 Feds vote to close sardine fishery ASAP. Monterey County Weekly. Link: 

http://www.montereycountyweekly.com/blogs/news_blog/feds-vote-to-close-sardine-

fishery-asap/article_e4fcf67e-e460-11e4-8842-af67d385fc88.html 

Coastal Pelagic Species Fishery Management Plan and Amendments 

Link: http://www.pcouncil.org/coastal-pelagic-species/fishery-management-plan-and-

amendments/ 

f. Sardine Public Comment 

i. http://www.pcouncil.org/wp-

content/uploads/2015/03/B1b_OpenPubComment3_OceanaSardine_APR2015BB.pdf 

ii. Pages 25-32 found at: ftp://ftp.pcouncil.org/pub/Briefing 

Books/ADVANCE_BB_BY_SECTION/September_2014/C_Coastal_Pelagic_Species_Ma

nagement_Sept2014.pdf 

g. Council Votes to Close 2015-2016 Pacific Sardine Fishery. PFMC.  

Link: http://www.pcouncil.org/2015/04/36387/council-votes-to-close-2015-2016-pacific-

sardine-fishery/ 

h. Fimrite, P. 2015. Sardine population collapses, prompting ban on commercial fishing. SF 

Gate. Link: http://www.sfgate.com/bayarea/article/Sardine-population-collapses-prompts-

ban-on-6197380.php 

http://www.pcouncil.org/wp-content/uploads/2015/03/G1a_ExecSumSardine_Assessment_Print_APR2015BB.pdf
http://www.pcouncil.org/wp-content/uploads/2015/03/G1a_ExecSumSardine_Assessment_Print_APR2015BB.pdf
http://www.pcouncil.org/wp-content/uploads/I1b_ATT1_SARDINE_WKSHP_RPT_APR2013BB.pdf
http://www.pcouncil.org/wp-content/uploads/I1b_ATT1_SARDINE_WKSHP_RPT_APR2013BB.pdf
http://usa.oceana.org/predators-prey/modern-day-pacific-sardine-collapse-how-stop-overfishing-and-prevent-future-crisis
http://usa.oceana.org/predators-prey/modern-day-pacific-sardine-collapse-how-stop-overfishing-and-prevent-future-crisis
http://www.montereyherald.com/general-news/20120610/diane-pleschner-steele-sardine-population-growing-significantly
http://www.montereyherald.com/general-news/20120610/diane-pleschner-steele-sardine-population-growing-significantly
http://www.montereycountyweekly.com/blogs/news_blog/feds-vote-to-close-sardine-fishery-asap/article_e4fcf67e-e460-11e4-8842-af67d385fc88.html
http://www.montereycountyweekly.com/blogs/news_blog/feds-vote-to-close-sardine-fishery-asap/article_e4fcf67e-e460-11e4-8842-af67d385fc88.html
http://www.pcouncil.org/coastal-pelagic-species/fishery-management-plan-and-amendments/
http://www.pcouncil.org/coastal-pelagic-species/fishery-management-plan-and-amendments/
http://www.pcouncil.org/wp-content/uploads/2015/03/B1b_OpenPubComment3_OceanaSardine_APR2015BB.pdf
http://www.pcouncil.org/wp-content/uploads/2015/03/B1b_OpenPubComment3_OceanaSardine_APR2015BB.pdf
ftp://ftp.pcouncil.org/pub/Briefing Books/ADVANCE_BB_BY_SECTION/September_2014/C_Coastal_Pelagic_Species_Management_Sept2014.pdf
ftp://ftp.pcouncil.org/pub/Briefing Books/ADVANCE_BB_BY_SECTION/September_2014/C_Coastal_Pelagic_Species_Management_Sept2014.pdf
ftp://ftp.pcouncil.org/pub/Briefing Books/ADVANCE_BB_BY_SECTION/September_2014/C_Coastal_Pelagic_Species_Management_Sept2014.pdf
http://www.pcouncil.org/2015/04/36387/council-votes-to-close-2015-2016-pacific-sardine-fishery/
http://www.pcouncil.org/2015/04/36387/council-votes-to-close-2015-2016-pacific-sardine-fishery/
http://www.sfgate.com/bayarea/article/Sardine-population-collapses-prompts-ban-on-6197380.php
http://www.sfgate.com/bayarea/article/Sardine-population-collapses-prompts-ban-on-6197380.php


Module 2: Assignment 

 

In 10 minutes, address each of the following questions and elaborate on your ideas. There is no 

right or wrong answer, but be thorough in your reasoning. You will be graded on your level of 

thought and detail. 

 

1. What surprised you in this activity? 

2. What did not surprise you? 

3. What did you learn? 

4. What did you find confusing? 

5. What do you still have questions about? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Module 3 

 

The instructor will assign you to one of the 7 options below. After reading your option, answer the 

7 questions provided the next page. Write your answers in large print on the paper/board 

provided to you. You are welcome to use any or all of the resources below, or find information on 

your own to answer each question.  

 

While the Market Squid Fishery Management Plan was being created, there was a public comment 

period, and these 7 options were all proposed. Only one of them was actually implemented, but 

they were all seriously considered. At the end of the class period, you will have an opportunity to 

defend your option to the class. Then, the class will be voting on which option they would 

implement if they were a fishery manager. NOTE: Only consider data through 2005 (since the 

decision was made in that year). At the end of the class period, the option chosen by the managers 

will be revealed.  

 
Options for Establishing a Seasonal Catch Limitation 

Each option was proposed by one or more stakeholders during the 2005 Market Squid Fishery Management Plan 

draft period.  

 

 A.1  Statewide seasonal catch limit of 80,000 tons 
o Option A.1: Establish a statewide seasonal catch limitation of 80,000 tons. This seasonal catch limitation is 

based on the seasonal catch limitation using the 3-year recent average catch from the 1999-2000 to 2001-2002 

seasons with the assumption that the stock is below BMSY (average spawning biomass) and above MSST 

(minimum stock size threshold). This approach uses a multiplier of 0.67. Under this option, a maximum 

statewide seasonal catch limitation of 80,000 tons would be implemented. 
 

 A.2  Statewide seasonal catch of 118,000 tons 
o Option A.2 (proposed action): Establish a statewide seasonal catch limitation of 118,000 tons. This seasonal 

catch limitation is based on the recent average catch and the assumption that the stock is above the BMSY. 

This approach uses a multiplier of 1.0. Under Option A.2, a maximum seasonal catch limitation of 118,000 

would be implemented. 
 

 A.3  Regional seasonal catch limit based on multi-year averages 
o Option A.3: Establish regional seasonal catch limitations based on either a multi-year recent average catch 

for each region with the assumption that the stock is above BMSY. The regions would be north and south of 

Point Conception. 
 

 A.4  Statewide seasonal catch limit based on environmental conditions 
o Option A.4: Establish a statewide seasonal catch limitation based on environmental conditions as 

recommended by the SRSC: a seasonal harvest of 115,000 tons in a non-El Niño period and a landings cap of 

11,000 tons during an El Niño period. 

 

 A.5  Statewide seasonal catch of 125,000 tons (status quo) 
o Option A.5 (status quo): Establish a statewide seasonal catch limitation of 125,000 tons, a value in close 

proximity to the highest catch on record. 

 

 A.6  No seasonal catch limitation 
o Option A.6: Do not set a seasonal catch limitation. The SFAC did not support any landings limit. Most 

fishers and processors opposed the landings limit. There was speculation that the likelihood of repeating a 



catch of 125,000 tons in a season is unlikely given the implementation of weekend closures. Landings for the 

2001-2002 season were 123,411, which was 98.7 percent of the limit. 

 

 A.7  Establish a seasonal catch limitation of between 24,000 -125,000 tons 
o Option A.7: Establish a seasonal catch limitation of between 24,000 to 125,000 tons (as directed by the 

Commission, 1 August 2003). The maximum value (125,000 tons) represents the current interim regulation, 

while the minimum value represents a 6 year average of seasonal landings from the 1997-1998 to 2002-2003 

seasons and the assumption that the stock is below the MSST. The primary purpose of this option is to give 

the Commission greater flexibility in determining a seasonal catch limitation with a level of protection they 

are comfortable with. 

 

Based on the management option you were assigned and any available resources, answer the 

following 7 questions. Remember is that this decision was made in 2005, so all information 

provided is prior to that year.  

 

 1) Who are the ‘winners’ of this option? 

 2) Who are the ‘losers’ of this option? 

 3) What are other indirect benefits of this option? 

 4) What are other associated opportunity costs? 

 5) What are the limitations and assumptions of this option? 

 6) What data exists that can help inform why this option should be voted for? 

 7) What data would be helpful to inform about this option, but does not exist? 

Resources (available for your use, but not mandatory):  

 PDO Index, source: JISAO, University of Washington 

Link: http://research.jisao.washington.edu/pdo/PDO.latest 

 Pacific Decadal Oscillation Explanation, source: JISAO, University of Washington 

Link: http://research.jisao.washington.edu/pdo/ 

 MEI (ENSO) Index, source: ESRL, NOAA 

Link: http://www.esrl.noaa.gov/psd/enso/mei/table.html 

 Earth System Research Laboratory MEI Explanation 

Link: http://www.esrl.noaa.gov/psd/enso/mei/ 

 Pomeroy, C., M. Hunter, and M. Los Huertos. (2002) Socio-Economic Profile of the 

California Wetfish Industry. In California's "Wetfish" Industry: Its Importance Past, Present 

and Future, D.B. Pleschner, ed. Santa Barbara, CA: California Seafood Council. 46 pp. 

Link: https://caseagrant.ucsd.edu/sites/default/files/67570_0.pdf 

 Rogers-Bennett, L (2003) Environmental Variability and its impact on invertebrate fisheries. 

CalCOFI Report Vol. 45, 63-64. 

Link: http://calcofi.org/publications/calcofireports/v45/Vol_45_Symposium.pdf 

 Sweetnam, D (ed.) (2005) Review of Some California Fisheries for 2004: Coastal Pelagic 

Finfish, Market Squid, Sea urchin, lobster, spot and ridgeback prawn, groundfish, highly 

migratory species, ocean salmon, nearshore live-fish, pacific herring, and recreational. 

CalCOFI Report Vol. 46, 10-31. 

Link: http://www.calcofi.org/publications/calcofireports/v46/Vol_46_Fisheries_Review.pdf 

http://research.jisao.washington.edu/pdo/PDO.latest
http://research.jisao.washington.edu/pdo/
http://www.esrl.noaa.gov/psd/enso/mei/table.html
http://www.esrl.noaa.gov/psd/enso/mei/
https://caseagrant.ucsd.edu/sites/default/files/67570_0.pdf
http://calcofi.org/publications/calcofireports/v45/Vol_45_Symposium.pdf
http://www.calcofi.org/publications/calcofireports/v46/Vol_46_Fisheries_Review.pdf


 Pomeroy, C., and M. Fitz Simmons. (2001) Socio-Economic Organization of the California 

Market Squid Fishery: Assessment for Optimal Resource Management. California Sea Grant 

Project R/MA-39. 10 pp. 

Link: 

http://www.psmfc.org/efin/docs/otherpublications/Pomeroy_&_FitzSimmons_2001.pdf 

 Vojkovich, M. (1998). The California Fishery for Market Squid (Loligo opalescens). CalCOFI 

Report Vol 39, 55-60. 

Link: http://www.calcofi.org/publications/calcofireports/v39/Vol_39_Vojkovich.pdf 

 Sullivan, W. (1988) New Theory on El Nino’s Origin. The New York Times. 

Link: http://www.nytimes.com/1988/11/29/science/theory-ties-earthquakes-in-pacific-to-el-

nino.html 

 

 
Landings of Squid in the Monterey, Santa Cruz, and Moss Landing Ports 1975-2005 

Source: CDFW Table18PUB Poundage and Value of Monterey Bay Area Commercial Fishing Data 

year lwt-lbs year lwt-lbs year lwt-lbs 

1974 14495217 1985 8402386 1996 10299872 

1975 4994167 1986 12027122 1997 18260453 

1976 5021817 1987 12369609 1998 0 

1977 4468975 1988 10795340 1999 664099 

1978 20255327 1989 15741568 2000 15708698 

1979 28346052 1990 17455007 2001 17078248 

1980 15712600 1991 14770145 2002 55263371 

1981 28268997 1992 13472990 2003 30690273 

1982 23357491 1993 13314438 2004 12219049 

1983 1097928 1994 29944112 2005 4224691 

1984 861720 1995 3841346 
  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.psmfc.org/efin/docs/otherpublications/Pomeroy_&_FitzSimmons_2001.pdf
http://www.calcofi.org/publications/calcofireports/v39/Vol_39_Vojkovich.pdf
http://www.nytimes.com/1988/11/29/science/theory-ties-earthquakes-in-pacific-to-el-nino.html
http://www.nytimes.com/1988/11/29/science/theory-ties-earthquakes-in-pacific-to-el-nino.html


CPUE (Landings/Number of Vessel Trips) Squid Fishery in Monterey and Santa Cruz Counties 1981-2005 

Source: PacFIN, sourced from CDFW 

year CPUE (lbs/trips) year CPUE (lbs/trips) year CPUE (lbs/trips) 

1976 

 

1986 11115.72861 1996 23355.71882 

1977 

 

1987 15638.03034 1997 27542.16139 

1978 

 

1988 13564.98736 1998 

 
1979 

 

1989 18232.66782 1999 22899.41379 

1980 

 

1990 

 

2000 29144.15213 

1981 12596.70811 1991 22848.66949 2001 38292.03587 

1982 12418.51992 1992 18084.55168 2002 52730.125 

1983 5428.70936 1993 18596.1257 2003 32374.02532 

1984 5862.040816 1994 23765.03405 2004 25181.15226 

1985 8762.350365 1995 20973.4786 2005 18368.22174 

 

 
Number of Processors in Squid Fishery in Monterey and Santa Cruz Counties 1981-2005 

Source: PacFIN, sourced from CDFW  

year # of processors year # of processors year # of processors 

1976 

 

1986 20 1996 8 

1977 

 

1987 16 1997 6 

1978 

 

1988 16 1998 

 
1979 

 

1989 16 1999 9 

1980 

 

1990 

 

2000 8 

1981 20 1991 12 2001 7 

1982 23 1992 15 2002 10 

1983 12 1993 8 2003 13 

1984 14 1994 11 2004 11 

1985 22 1995 6 2005 5 



Number of Vessels in Squid Fishery in Monterey and Santa Cruz Counties 1981-2005 

Source: PacFIN, sourced from CDFW 

year # of vessel identifiers year # of vessel identifiers year # of vessel identifiers 

1976 

 

1986 40 1996 28 

1977 

 

1987 33 1997 28 

1978 

 

1988 30 1998 

 
1979 

 

1989 32 1999 12 

1980 

 

1990 

 

2000 23 

1981 53 1991 29 2001 18 

1982 52 1992 37 2002 33 

1983 32 1993 33 2003 35 

1984 31 1994 32 2004 23 

1985 59 1995 28 2005 12 

 

 
Inflation adjusted market price for Squid Fishery (1974-2005) 

Source: CDFW Table18PUB Poundage and Value of Monterey Bay Area Commercial Fishing Data 

Year 

Inflation adjusted 

 market price Year 

Inflation adjusted 

 market price Year 

Inflation  

Adjusted 

 market price 

1974 0.71 1985 0.59 1996 0.07 

1975 1 1986 0.23 1997 0.17 

1976 0.53 1987 0.37 1998 

 
1977 0.39 1988 0.2 1999 0.18 

1978 0.82 1989 0.15 2000 0.16 

1979 0.58 1990 0.14 2001 0.13 

1980 0.71 1991 0.15 2002 0.16 

1981 0.41 1992 0.12 2003 0.3 

1982 0.51 1993 0.37 2004 0.3 

1983 0.56 1994 0.16 2005 0.27 

1984 0.36 1995 0.63 

   
 

 

 

 

 

 

 

 



Squid Exported From the State of California 1975-2005 

Source: NOAA NMFS, Trade by Specific U.S. Customs District, Trade Type: Exports   

http://www.st.nmfs.noaa.gov/commercial-fisheries/foreign-trade/raw-data/imports-exports-annual  

year kilos year kilos year kilos 

1975 2938699 1986 5150069 1997 59589845 

1976 2814134 1987 5416738 1998 2530080 

1977 2038001 1988 9778686 1999 40461880 

1978 2545968 1989 14229863 2000 84097797 

1979 2098673 1990 11161582 2001 98393470 

1980 901784 1991 11869522 2002 65074821 

1981 7420685 1992 12743267 2003 19739888 

1982 8680066 1993 8755007 2004 28195016 

1983 111198 1994 23682017 2005 41718284 

1984 122606 1995 37803900 

  
1985 1843103 1996 50480428 

   

 
Inflation adjusted value of California exports for Squid Fishery (1975-2005) 

Source: NOAA NMFS, Trade by Specific U.S. Customs District, Trade Type: Exports   

http://www.st.nmfs.noaa.gov/commercial-fisheries/foreign-trade/raw-data/imports-exports-annual 

year 

Inflation adjusted  

squid exports year 

Inflation adjusted 

 squid exports year 

Inflation adjusted  

squid exports 

1975 7793547.56 1986 13172173.69 1997 89606093.59 

1976 6642499.37 1987 13228466.14 1998 5373414.1 

1977 4806830.11 1988 22539173.94 1999 61470986.2 

1978 5669230.01 1989 34989314.61 2000 97140952.31 

1979 4737950.54 1990 20998766.39 2001 94900962.16 

1980 1822025.48 1991 21095274.26 2002 67264561.45 

1981 20492239.11 1992 24869545.73 2003 32500549.93 

1982 24780901.16 1993 19174344.98 2004 42990755.19 

1983 480748.63 1994 42268249.66 2005 62958466.38 

1984 600098.54 1995 58821978.85 

  
1985 5454399.54 1996 76533454.09 

   

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  



Module 3: Assignment 

 

In a few pages, answer the following questions regarding the squid quota options activity.  

 

a. What are your outside-class assumptions and experiences which influenced how you 

thought about the various options? 

 

b. What data and information was helpful in making you decide on an option? 

 

c. Which values did you compare and contrast and did you rank any values higher than 

others? If so, what was your reasoning? 

 

d. From this activity, what can you say are some of the largest challenges a fishery manager 

faces? 

 

e. Which of Ostrom’s variables play a role in this decision? Pick at least 5 variables, describe 

what they are, and describe what they look like in this system and/or the role they play.  

 See Ostrom, Elinor. 2009. A general framework for analyzing sustainability of  

social-ecological systems. Science 325 (419). 

 

 

 

 

  



Module 3: Post-activity Handout 

 

Responses from the Department of Fish and Wildlife with reasons why Option A.2 was selected 

from the 6 Market Squid quota options. 

 

 The Commission adopted a seasonal catch limit of 118,000 short tons (Option A.2) but 

directed the Department to re-evaluate the catch limit in two years because of concerns for 

the lack of knowledge regarding squid stock abundance. Although there is little 

information to indicate whether the fishery is or is not sustainable at the higher catch levels 

experienced since the mid-1990’s, as a precautionary measure, it is prudent not to allow 

landings to expand beyond present levels without better methods to assess the status of the 

resource. Regional catch limits were not adopted by the Commission for two reasons. First 

the smaller fishery in the northern region is not preempted by the catch in the southern 

region so continuing with a statewide limit does not create a “race for fish”. The northern 

fishery typically harvests squid from April through September while the southern fishery 

does not begin catching squid until October. Second, from a biological perspective, squid 

harvested in the northern and southern fisheries are identical. No scientific information to 

date suggests that squid from southern and northern fisheries are from genetically distinct 

stocks. Their lengths, weights, and sex ratios are similar between regions. Although 

spawning peaks are at different times of the year for these regions, the temperature and 

depth of egg deposition is comparable between regions. 

 Based on the best scientific information, Option A.2 takes into account the level of fishing 

effort and ecological factors, including, but not limited to, the species’ role in the marine 

ecosystem and oceanic conditions. (FGC §§7050(b)(5), 7072(b), 8425(a).) The Department 

supports a harvest policy which assumes that the stock is above BMSY because available 

data indicate that squid continue to serve as a primary source of forage even at times when 

the fishery is also utilizing the resource. For example, because squid continue to comprise a 

substantial portion of the diet of California sea lions during times that the fishery is landing 

high volumes of squid, there is no evidence to indicate that the squid resource is limited 

and not fulfilling its role as a forage item even during the heaviest times of fishery 

utilization. Therefore, it does not appear that any adjustment to the allowable catch level is 

needed to quantitatively reserve some amount of the resource for use as forage until there is 

a viable estimate of the squid population size and a viable estimate of the total amount of 

squid consumed by predators. 

 The Department acknowledges that squid are data-poor; however, the stock appears robust 

enough to withstand high levels of landings because the market squid fishery can support 

landings of greater than 100,000 tons in multiple seasons (1999-2002). This is likely due to 

specific reproductive characteristics of squid, for which there is scientific information. The 

short lifespan of market squid coupled with the existence of multiple cohorts within a year 

suggests that the spawning biomass undergoes continuous recruitment. Therefore, a default 

control rule of 1.0, which assumes that the stock is above the average spawning biomass 

(BMSY), rather than the lower value of 0.67 (Option A.1), which assumes that the stock is 

above the minimum stock size threshold (MSST) but below BMSY, is most likely 



appropriate for this species. However, to give forewarning of any over-harvest, Option A.2 

will also be applied in conjunction with monitoring the fishery through the egg escapement 

method. In addition, the combination of MPAs, weekend closures, and a restricted access 

program will minimize resource impacts by reducing fishing effort on specific spawning 

aggregations and in other sensitive locations. 

 The Department agrees that it would be ideal to base the catch limit on environmental 

conditions (i.e., El Niño) to prevent overfishing. However, environmental conditions are 

near impossible to predict as well as their effects on living marine populations. El Niño 

Southern Oscillations (ENSO) events are a highly variable phenomenon, lasting from 12-18 

months, and the time between events ranges from two to seven years. In addition, the 

strength of the warming events varies greatly from event to event. Limiting the fishery 

based on an unpredictable phenomenon would likely have no impact on the resource 

because the low availability of squid significantly reduces fishing effort. 

 Based on the best scientific information or other relevant information that can be obtained 

without substantially delaying the FMP, the preferred Option A.2 takes into account the 

level of fishing effort and ecological factors, including, but not limited to, the species’ role in 

the marine ecosystem and oceanic conditions. (FGC §§7050(b)(5), 7072(b), 8425(a).) The 

Department supports a harvest policy which assumes that the stock is above BMSY because 

available data indicate that squid continue to serve as a primary source of forage even at 

times when the fishery is also utilizing the resource. For example, because squid continue to 

comprise a substantial portion of the diet of California sea lions during times that the 

fishery is landing high volumes of squid, there is no evidence to indicate that the squid 

resource is limited and not fulfilling its role as a forage item even during the heaviest times 

of fishery utilization. Therefore, it does not appear that any adjustment to the allowable 

catch level is needed to quantitatively reserve some amount of the resource for use as 

forage until there is a viable estimate of the squid population size and a viable estimate of 

the total amount of squid consumed by predators. Additionally, regulatory options are 

available to the Commission for their consideration that would prevent fishing activity in 

some places where squid are suspected to serve an important forage role. 

 

 

  



Module 4 

 

Review the Public Comment to the Market Squid FMP prior to class. Select 3 comments that you 

find particularly interesting. For example, you might look for seemingly valid or outrageous 

comments, two comments that seem contradictory, comments that do or do not fit their 

preconceived notions about the stakeholder that submitted the comment, or comments that 

otherwise might spark discussion or be important to consider during a decision-making process. 

 

Public Comment Link: https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=33599&inline=true) 

 

Full Fishery Management Plan Link: 

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=33570&inline=true 

 

Consider the following questions to further prepare for the class discussion: 

 

1. Do any of the stakeholders seem more credible than others? Why? Think critically about 

how your personal background and experiences might influence this opinion.   

2. Do you empathize with a group of stakeholders more than the others? Why do you think 

this is? 

3. Do you feel that public comment is an effective way to communicate with policy makers? 

4. Does this new form of information (public comments) change your opinion of the wetfish 

fishery management issue in any way?  Why or why not?   

5. Can you find common ground among stakeholders? Do you think is a starting point for 

compromise in a decision-making process?   

  

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=33599&inline=true)
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=33570&inline=true


Module 5 

 

For the next week of class, we will be engaging in a Pacific Fishery Marine Council meeting. You 

will be assigned one stakeholder, which you will research extensively and later defend at the 

meeting. Your goal is to convince the Council to vote for your position. Use data, facts, and a 

professional attitude. The resources provided for you are not mandatory, but may help you as you 

develop your positions. Feel free to research beyond these resources and to use resources from 

previous modules to provide the most thorough and supported position possible.  

 

The Council will be voting on several sensitive subjects at the end of the meeting, including: 

Item 1 

The sardine fishery should be permanently closed within state waters 

VOTE Options:  

 YES, the sardine fishery should be permanently closed within state waters 

 NO, the sardine fishery should not be permanently closed within state waters 

 

Item 2 

The sardine fishery should be closed whenever NOAA officially declares an El Nino event, to 

ensure enough forage fish are available to marine mammals. The sardine fishery shall remained 

closed until NOAA declares El Nino event is over. 

VOTE Options:  

 YES, the sardine fishery will be closed during when NOAA officially declares it has begun 

to when it officially declares it is over 

 NO, the sardine fishery will not be closed according to an El Nino event 

 MODIFICATION, proposed modification to the stipulation above, introduced by a 

stakeholder during the Council meeting 

   

Item 3 

The overfished sardine population is one with a 1+ stock biomass on July 1 of 50,000 mt or less, 

should be changed to somewhere between 500,250 mt and 1,125,000 mt. 

VOTE Options:  

 YES, overfishing limit should be changed 

 NO, overfishing limit should not be changed 

 If YES, Council will determine what the new threshold will be 

  

Item 4 

The West Coast sardine fishery quota should be divided by regions instead of seasonally allocated. 

½ of the quota should be allocated south of Point Conception until the Mexico border, ¼ of the 

quota should be allocated between Point Conception and the Oregon-California border, and ¼ 

should be allocated north of the Oregon-California border until the Canada border. 

VOTE Options:  

 YES, the sardine fishery reallocated geographically. ½ of the quota should be allocated 

south of Point Conception until the Mexico border, ¼ of the quota should be allocated 



between Point Conception and the Oregon-California border, and ¼ should be allocated 

north of the Oregon-California border until the Canada border. 

 NO, the sardine fishery quota will not be reallocated geographically, and the seasonal 

allocation stands 

 MODIFICATION, proposed modification to the stipulation above, introduced by a 

stakeholder during the Council meeting 

 

Item 5 (if Module 4 was completed) 

The squid fishery is a limited access fishery, thus it is up to the fishery managers to decide who 

gets to fish when (limited entry). While the original Market Squid Federal Management Plan 

devised a system of permits, limiting it to 77 was an inappropriate number and does not reflect the 

true fishery. There should be 300 catcher vessel permits and 50 light boat permits for the Market 

Squid fishery. 

VOTE Options:  

 YES, the number of Market Squid catcher vessel permits will be increased to 300, and the 

number of light boat permits will be increased to 50 

 NO, the number of permits will remain at 77 

 MODIFICATION, proposed modification to the stipulation above, introduced by a 

stakeholder during the Council meeting 

 

You will be given 10 minutes to present your information and make a case for why the Council 

should vote a certain way, or make a certain decision. Once each stakeholder has presenting their 

case to the Council, you will have 5 minutes to prepare a response (max 5 minutes long) to the first 

round of presentations. After the first set of rebuttals, you will have another 5 minutes to prepare a 

concluding response and in 5 minutes maximum, try to convince the Council to vote in your favor. 

The last set of responses is optional, if your stakeholder group decides to engage or not. Citing 

legitimate resources will add credibility to your argument and is recommended. Physical products 

are unnecessary. Be sure to keep your presentations to The Council under the allotted time, for you 

will be cut off if you exceed the limit. Presentations should be delivered in a professional and 

succinct manner. 

 

Module 5: Stakeholder Instructions 

 

A. Commercial Fisherman: Congratulations! You are a commercial fisherman. Your family has 

been fishing in Monterey for the last 4 generations, and before that, who knows how long 

they were fishing in Sicily! You normally catch sardine, anchovy, and squid, and you love 

what you do.  
 

B. Wetfish Producers Association: Congratulations! You are the president of the Wetfish 

Producers Association. You are hired by the fishery producers and your job is to represent 

the buyers and producers in any fishery related matters. You have hired a lawyer, scientist, 

and media relations personnel to help you in your efforts. You spend a lot of time lobbying 

on behalf of the producers at the local, state, and federal levels. 
 



C. NMFS stock assessment scientist: Congratulations! You are a lead investigator for NOAA’s 

National Marine Fisheries Service. As a federal employee, you have a responsibility to this 

nation, its resources, and its people. Your job is to conduct sardine and anchovy stock 

assessments. You are on a budget, and your numbers are a critical element to the harvest 

guidelines. 
 

D. Oceana: Congratulations! You are a scientist at Oceana. After completing a Bachelors in 

Marine Biology, you decided the best way to save the ocean is through activism in an NGO. 

Recently, you noticed stranded birds and sea lions on the beaches. Your boss says it’s 

because the sardine harvest guideline doesn’t set enough aside for natural predators. Your 

job is to be the voice of those who do not have one. 
 

E. Pew: Congratulations! You are a Senior Associate at The Pew Charitable Trusts. Your job is 

to protect the environment and the people that use it. You rely on the latest science to 

develop innovative solutions to today’s resource management issues. You are interested in 

long term benefits of policies, both for the environment and for coastal communities. Your 

primary job, however, is to create fast tangible results for the Board of Trustees.  
 

F. University Ecologist: Congratulations! As a PhD in Fisheries Ecology, you are an expert in 

the Biology and Ecology of fish! You publish about 50 scientific peer review journal articles 

a year, and conduct both field and laboratory experiments. Your job is to stay bias, be 

guided by the data, and to communicate your results.  
 

G. Sea Grant social scientist: Congratulations! You have a PhD in Environmental 

Anthropology and have spent your life dedicated to understanding the human dimensions 

of fisheries.  
 

H. Monterey Bay City Council: Congratulations! You are an employee of the City of Monterey. 

Your job is to support the community, ensure the local economy stays strong, and that the 

city retains its culture and identity. You are on a tight budget and you represent a wide 

variety of citizens.  
 

I. Monterey Bay National Marine Sanctuaries Office: Congratulations! You are a federal 

employee working for the NOAA National Marine Sanctuaries. While you do not have any 

authority over fishery management, you are well connected in the community and can 

create proposals or suggestions for the Council to take into consideration. Your primary 

interests are education and outreach, resource protection, and research.  

J. Cannery Row Wharf Restaurant Owner: Congratulations! You are the proud owner of a 

restaurant on Cannery Row. Thousands of tourists walk by your restaurant every year, and 

many are looking for local seafood. While many of the fisheries don’t produce local 

seafood, your goal is to keep the fishing industry image part of Monterey, so that tourists 

continuing expecting local fish!  

 

 

 



Module 5: Resources 

These are not mandatory reading, but may be helpful for preparing your presentations. 

 

 Pleschner, DB (2015) Another View: Sardine population isn’t crashing. The Sacramento Bee 

 Link: http://www.sacbee.com/opinion/op-ed/soapbox/article19165350.htmlAbraham, K. 

(2013) Oceana Takes Small Win, Bigger Loss in Forage Fish Lawsuit. Monterey County 

Now. Link: http://www.montereycountyweekly.com/blogs/animal_blog/oceana-takes-

small-win-bigger-loss-in-forage-fish-lawsuit/article_737dda56-ade6-54ee-b457-

4536a44a6933.html 

 Court Rules in Favor of Fishing Families and Local Seafood Processors Throughout 

California (2013) TPG Online Daily 

Link: http://www.tpgonlinedaily.com/court-rules-in-favor-of-fishing-families-and-local-

seafood-processors-throughout-california/ 

 Pew (2013) The state of the science: Forage fish in the California current. Scientific Report. 

20 pp. Link: 

http://www.pewtrusts.org/~/media/legacy/uploadedfiles/peg/publications/other_resource/t

he20state20of20the20science2020forage20fish20in20the20california20currentpdf.pdf 

 City of Monterey Fishing Community Sustainability Plan (2013) Lisa Wise Consulting, INC. 

85 pp. 

Link: http://www.smharbor.com/harbordistrict/packets/03182015_8a1.pdf 
 

 

Inflation adjusted market price for Sardine Fishery (1980-2012) 

Source: CDFW Table18PUB Poundage and Value of Monterey Bay Area Commercial Fishing Data 

Year 

Inflation adjusted 

market price Year 

Inflation adjusted 

market price Year 

Inflation adjusted 

market price 

1980 0.85 1991 0.07 2002 0.16 

1981 

 

1992 0.1 2003 0.11 

1982 1.21 1993 0.1 2004 0.11 

1983 0.87 1994 0.11 2005 0.14 

1984 0.85 1995 0.05 2006 0.15 

1985 0.24 1996 0.12 2007 0.06 

1986 0.79 1997 0.07 2008 0.13 

1987 0.31 1998 0.03 2009 0.08 

1988 0.57 1999 0.11 2010 0.22 

1989 0.23 2000 0.12 2011 0.26 

1990 0.11 2001 0.18 2012 0.1 

 

 

 

 

http://www.sacbee.com/opinion/op-ed/soapbox/article19165350.html
http://www.montereycountyweekly.com/blogs/animal_blog/oceana-takes-small-win-bigger-loss-in-forage-fish-lawsuit/article_737dda56-ade6-54ee-b457-4536a44a6933.html
http://www.montereycountyweekly.com/blogs/animal_blog/oceana-takes-small-win-bigger-loss-in-forage-fish-lawsuit/article_737dda56-ade6-54ee-b457-4536a44a6933.html
http://www.montereycountyweekly.com/blogs/animal_blog/oceana-takes-small-win-bigger-loss-in-forage-fish-lawsuit/article_737dda56-ade6-54ee-b457-4536a44a6933.html
http://www.tpgonlinedaily.com/court-rules-in-favor-of-fishing-families-and-local-seafood-processors-throughout-california/
http://www.tpgonlinedaily.com/court-rules-in-favor-of-fishing-families-and-local-seafood-processors-throughout-california/
http://www.pewtrusts.org/~/media/legacy/uploadedfiles/peg/publications/other_resource/the20state20of20the20science2020forage20fish20in20the20california20currentpdf.pdf
http://www.pewtrusts.org/~/media/legacy/uploadedfiles/peg/publications/other_resource/the20state20of20the20science2020forage20fish20in20the20california20currentpdf.pdf
http://www.smharbor.com/harbordistrict/packets/03182015_8a1.pdf


Amount of Sardine Exported From the State of California 1975-2012 

Source: NOAA NMFS, Foreign Trade, Trade Type: Exports 

http://www.st.nmfs.noaa.gov/commercial-fisheries/foreign-trade/raw-data/imports-exports-annual 

Year Kilos Year Kilos Year Kilos 

1975 33869 1988 237262 2001 36400505 

1976 19006 1989 418220 2002 33660854 

1977 18448 1990 787235 2003 26905606 

1978 10892 1991 1614329 2004 27838174 

1979 32101 1992 1180605 2005 31800508 

1980 37025 1993 1641024 2006 38543496 

1981 23987 1994 1457684 2007 66895868 

1982 30834 1995 12534653 2008 51844271 

1983 26717 1996 12319097 2009 33909479 

1984 7290 1997 10976789 2010 21931746 

1985 33478 1998 22396553 2011 19604858 

1986 10240 1999 36088862 2012 19510748 

1987 14675 2000 42270104 

   

 
Value of Sardine Exported From the State of California 1975-2012 

Source: NOAA NMFS, Foreign Trade, Trade Type: Exports 

http://www.st.nmfs.noaa.gov/commercial-fisheries/foreign-trade/raw-data/imports-exports-annual 

Year 

Inflation adjusted CA 

exports Year 

Inflation adjusted CA 

exports Year 

Inflation adjusted CA 

exports 

1975 191486.3 1988 434927.35 2001 23565835.8 

1976 122702.45 1989 1063433.71 2002 26609717.36 

1977 142391.2 1990 982099.6 2003 18011041.7 

1978 165619.52 1991 1603680.44 2004 18044956.73 

1979 265962.99 1992 1401020.67 2005 18956646.22 

1980 259294.29 1993 2133111.56 2006 25067875.2 

1981 135928.1 1994 1892239.53 2007 45487838.72 

1982 190894.96 1995 10188758.58 2008 40147558.71 

1983 165776.12 1996 9147159.79 2009 27240690.47 

1984 53402.52 1997 7825647.24 2010 14611899.78 

1985 175618.45 1998 17129687.27 2011 16693814.35 

1986 41223.26 1999 24010106.26 2012 15931614.21 

1987 52739.84 2000 32231461.58 

  



 
Inflation adjusted ex-vessel value for Sardine Fishery (1980-2012) 

Source: CDFW Table18PUB Poundage and Value of Monterey Bay Area Commercial Fishing Data 

Year 

Inflation adjusted ex-

vessel value Year 

Inflation adjusted ex-

vessel value Year 

Inflation adjusted ex-

vessel value 

1980 127.52 1991 116290.82 2002 1673444.9 

1981 

 

1992 261158.33 2003 846578.9 

1982 104.05 1993 14601.68 2004 1475397.93 

1983 30.48 1994 172928.46 2005 679571.96 

1984 595.56 1995 329171.69 2006 1902759.93 

1985 1165.35 1996 150973.95 2007 3593046.15 

1986 37015.5 1997 1007166.04 2008 4361356.87 

1987 10655.68 1998 514903.54 2009 3804765.46 

1988 1509.98 1999 1372899.8 2010 613104.34 

1989 70906.13 2000 1314032.23 2011 2070784.01 

1990 21512.02 2001 1890873.46 2012 959432.6 

 
Module 5: Assignment (Day 1) 

 

Complete a short written response addressing the following questions: 

 

a) What data sources, information, and tools do you want/need prior to the hearing?   

b) What do we know about the dynamics of the wetfish fishery S-E System?  

c) What are the knowledge gaps?   

d) What are the factors to consider when reviewing data, sources, and preparing your 

argument?  



Module 5: Student Evaluation Forms 

 

Please fill one of these out per group member. Do not fill one out for yourself.  

 

Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

 

Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 



Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

 

 

 

 

 

Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

  



Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

 

 

 

 

Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

 



Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

 

 

 

 

Your Stakeholder Group: ______________________________________________ 
Please rate 1-5 how each member of your stakeholder group contributed to the mock Council meeting 

preparation and presentation. You may rate each student the same (not a ranking). Your responses are 

confidential and your group members will not see how you rated them.  

1 = Student did not contribute at any level to the group  

3 = Student participated somewhat but left a majority of the work to others 

5 = Student contributed to the group’s work 

 

Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 
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Group Member Name: _______________________________ Points: ________ 

 

Group Member Name: _______________________________ Points: ________ 

 

 



Module 5: Assignment (Day 2) 

 

Congratulations on defending your position to the Pacific Fisheries Management Council. While 

the Council may or may not have voted in your favor, your participation in a public hearing plays 

an important role in how we manage our natural resources.  

 

In a few pages, please respond to each of the following questions: 

 

1. What was your stakeholder, what were their primary interests, what were their positions 

on the issues being voted upon, and why did they hold this position? 

2. Pick one other stakeholder that was present during the Council meeting, and discuss the 

same points (what were their primary interests, what were their positions on the issues 

being voted upon, and why did they hold this position?).  

3. What are the various scales of this system? 

4. How might components of the S-E system interact differently in the future? In a different 

region? Under a different management system? 

5. From your reading and research, is the goal of this management aligned with the value 

systems of any or all stakeholders that participated? Was this a component of the meeting 

discussion? If so, how? If not, why do you think that is? Properly cite your sources. 

6. Do you think a different decision would have been reached if any of the stakeholders 

(representing components of the S-E System) were not present? 

 


