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Session 1 
 
 
ECONOMICAL DETECTION OF GEOGRAPHICAL ANOMALIES IN FISHERY DATA 
USING GIS AND ORACLE 
 
Moon, M., Stevenson, D. 
NOAA/NMFS, USA. 
 
The North Pacific Groundfish Observer Program (NPGOP) maintains an extensive Oracle database that houses 
all biological data collected by groundfish biologists (observers) onboard fishing vessels operating in Alaska’s 
federal exclusive economic zone (EEZ). One of the most persistent data quality issues faced by the program is 
the detection of species identification errors (outliers). Early detection of outliers greatly reduces the staff time 
required for post-field data editing, and increases the overall quality of the data. However, due to the sheer 
quantity of data collected by biologists in the field, it is cost prohibitive and unrealistic for staff to check species 
composition data for potential geographic outliers in real time. In 2009, NPGOP developed a GIS model to 
automate much of this process, providing a low-cost and efficient method of outlier detection for in-season 
species composition data. Currently we are attempting to refine the process with the goals of further reducing 
costs while continuing to improve data quality. Our initial approach to systematically checking all real-time 
observer species composition records for geographic outliers has been to extract records from the Oracle 
database and import them into ArcGIS. The GIS model is used to filter the through 93 species polygons of 
various fishes and crabs created using historical fishery-dependent and fishery independent data. The GIS model 
isolates outliers and computes their distance from the boundary of the range polygon. Outlier layers are then 
exported to a spreadsheet and disseminated to data processing staff for follow-up. To facilitate the process of 
detecting outliers, increase the frequency of updates, increase the availability of the outlier information to data 
processors, and decrease staff time in the creation of the outliers GIS layers and spreadsheet, we have begun 
integrating species range polygons directly into Oracle. We used Oracle Spatial Data Option (SDO) to import 
an ArcGIS layer containing 93 species polygons into Oracle as a table. The table produced is used to determine 
outliers within Oracle, eliminating the time needed for importing and exporting data to and from Oracle into 
ArcGIS. Initial queries run on the SDO table indicate Oracle is able to isolate outliers in 2.5 minutes for a typical 
size data set. Our next steps are to streamline the process by allowing data processors to generate outlier reports 
on demand from within the Oracle environment, and then to include additional information with the outlier 
reports. 
 
 
ESTIMATING DISCARD WHEN A DISCARD BAN IS ENFORCED 
 
Huse, I. 
NOAA/NMFS, USA. 
 
A discard ban, together with proper enforcement at sea, as well as technical regulations like selectivity devices, 
minimum legal size (MLS) and closed areas, can be effective in reducing discards. In Norway a discard ban on 
commercially important species was introduced in 1988, and followed by several other regulations intended to 
avoid bycatch. Despite having a discard ban, some discarding is likely, i.e. non-commercial species, target 
species with sizes below MLS and poor-quality individuals. Also illegal discarding of target species due to 
quota overfishing, high-grading or shortage of bulk capacity can occur. With a ban, discards may be difficult to 
estimate. The Reference Fleet is a small group of Norwegian offshore and coastal fishing vessels that are 
contracted to provide the Institute of Marine Research with detailed information about their fishing activity and 
catches on a regular basis. They regularly measure and register all their catch, including bycatch. In this work 
we study selected Norwegian fisheries in the North Sea. The reference fleet data giving the entire catch are 
compared with sale slips and other available data sources, to look at which species that are discarded (gillnet 
fishery) or sampling quality ashore (industrial fishery). 
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THE 2013 ALASKAN OBSERVER PROGRAM BY THE NUMBERS 
 
Faunce, C. 
NOAA/ NMFS, USA. 
 
Observers in the North Pacific provide a variety of support services towards sustainable fisheries. Perhaps the 
most fundamental of these is the least appreciated, i.e. improved quality assurance on the identity, location, and 
disposition of fisheries catch compared to industry ‘self-reported’ sources. Changing how observers are 
deployed into the Alaskan fishing fleet has been a focus of the Alaska Fisheries Science Center and the Alaska 
Regional Office since 1992. The switch from a deployment system whereby fishers decide which events are 
observed to one where such decisions are under Agency control requires the development of observer contracts, 
a scientific deployment plan, programming infrastructure, outreach efforts and regulations. This poster depicts 
the quantities of individual elements that together comprise the most recent effort to ‘restructure’ the North 
Pacific Groundfish (and Halibut) Observer Program that began in April 2010 and is expected to be implemented 
in 2013. 
 
 
 

Session 2 
 
ITQ. SHARING DATA FROM INDUSTRY AND OBSERVER PROGRAMS, FOUR CASE 
STUDIES. 
 
Bertolotti M.I., Blanco, G. 
INIDEP, Argentina. 
 
The Argentine fishery system is complex and multidimensional considering the different fishing methods, the 
diversity of target and the various business strategies of organization and integration of production stagesThe 
Federal Fisheries Law No. 24,922 established in Argentina Regime Capture Individual Transferable Quotas 
(ITQs) in which the Capture Individual Transferable Quota (CITC) is a temporary concession (15 years) of the 
State in favor of the holder a fishing permit, which enables the capture of a percentage of the Total Allowable 
Catch (TAC) of a given species and whose magnitude, expressed in tons, is established each year according to 
the CMP. The CITC are divisible and transferable, wholly or partially, either permanently or temporarily. The 
compliance regime for the ITQ management is an essential tool for understanding the dynamics of the sector, 
in complex scenarios with varying access to relevant information. One source of information is available from 
the Observer Program INIDEP, in addition to biological data the data allows for updating some social variables 
(employment), economic (cost structure) and technological (fishing capacity and intensity). The aim of this 
paper is to analyze the scope and usefulness of the information collected by observers: a) to contrast with the 
data reported by the companies fishing the national statistical system and other direct sources, ad hoc surveys, 
b) to contribute to knowledge of the causes of management adherence rate for species cuotificadas: Polish 
(Micromesistius australis), Patagonian toothfish (Dissostichus eleginoides), hoki (Macruronus magellanicus) 
and hake (Merluccius hubbsi). 
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BREAKING DOWN BARRIERS TO FACILITATE MSC CERTIFICATION PROCESSES: 
THE ARGENTINEAN CERTIFIED HOKI FISHERY AS A CASE STUDY 
 
 Blanco, G. 1, Favero, M. 2, Tamini, L. 3 
1 INIDEP, Argentina. 
2 UNMDP, Argentina. 
3 AA/AOP, Argentina.  
 
The Marine Stewardship Council (MSC) has established a series of principles and criteria for sustainable fisheries, 
which are used as a standard to guide independent certification schemes. Those fisheries that meet these principles 
and criteria are eligible for certification. The complete evaluation is conducted by a team of international experts who 
analyze a given fishery in accordance with MSC Principles and Criteria by using key indicators for each component 
of the evaluation. The reports are periodically reviewed by a panel of external experts. A procedure for objections to 
the certification at different stages of the process is included in the system. Certification is granted upon approval of 
the assessment; the certification agent issues the MSC Certified Sustainable Fishery. The action plan aims to meet 
the conditions necessary for certification; if the fishery gets a score less than 80 (out of 100) points in any indicator 
during the evaluation process, then a series of actions should be agreed upon with the certifier in order to address the 
identified issues. Our project described in this paper is aimed to build capacities within the fishing industry by (1) 
developing a common and integrated view in different stakeholders including the fishing industry, the government 
and the civil society, and (2) facilitating the effective implementation of the certification action plan and extant 
regulations. Key actions to achieve this are breaking down barriers between sectors having different approaches and 
views on these fisheries issues, as well as opening channels of communication and understanding. Our initiative 
proposes a series of formal and informal meetings with the crews of fishing vessels where different aspects of the 
certification process and the most critical components of the action plan are addressed. The academia, NGOs and 
government through the National Fisheries Institute Observer Program are acting components in this project. The 
meetings include presentations and interactive activities to promote the exchange of information of all attendees, 
raising awareness, building confidence and strengthening the links between participants. The agenda for these 
meetings is focused in Principle 2 of the certification process which deals with the mitigation of the impact of fisheries 
on the environment. The proposed actions also include the facilitation of processes to implement mitigation measures 
to minimize by-catch in fisheries and to promote the adoption of best fishing practices related to the management of 
fish waste and bycatch. Meetings also allow the identification of partners which could further improve the spreading 
of information. Experience shows that skippers can play a relevant role in finding alternative and feasible ways of 
responsible fishing, creating win-win situations for the industry and the environment. 
 
 
SUSTAINABLE FINANCING OF FISHERIES OBSERVERS: THE CASE OF CHUBUT, IN 
THE ARGENTINEAN PATAGONIA 
 
 Caille, G. 1, 3, Góngora, M.E. 2, Soutric, M. 2, Bovcon, N. 1, Cochia, P. 1, 
Mendía, L. 1, Arias, C.1. 
 

1 Faculty of Natural Sciences of the Universidad Nacional de la Patagonia (UNPSJB), Argentina. 
2 Secretariat of Fisheries of the province of Chubut, Argentina. 
3 Project ISCMPA (ARG/10/G47 GEF - UNDP), Fundación Patagonia Natural, Argentina. 
 
In the framework of the agreement between the Government of the province of Chubut and the National University 
of the Patagonia San Juan Bosco (UNPSJB), approved by Act VII No. 12 (formerly Law No. 2447) in 1984; and 
through successive " Work Agreements ", signed between provincial Fisheries Secretary and the Faculty of Natural 
Sciences of the UNPSJB, since the year 2000, technical assistance to the "Program of Observers to Board” of the 
Chubut province" (POBCh) is being provided. Funding is provided entirely by the provincial government from its 
participation in the National Fund of Fishing (FONAPE, created by law in 1988), and has allowed providing 
operational and technical continuity to the activities of the POBCh for more than ten years. Objectives ranged from 
the creation of a "provincial fishery observer program", to be implemented within the framework of the national law 
No. 24.922 (Federal Fisheries law) enacted in 1998, which granted jurisdiction and domain on fishery resources to 
provinces with coastline in inland waters and the Argentine Territorial Sea adjacent to its coasts, up to 12 nm 
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measured from baselines given by the law No. 23.968 (1991training and ongoing  training of observers, work on 
board of the main fleets operating on provincial jurisdiction up to the oversight of the technical quality of their 
performance. The observers of the POBCh takes direct information on fishing operations and gears; on catches and 
environmental characteristics; on targets species and on selected biological aspects (species composition, bycatch of 
marine fauna and discards). Samples are also taken and observers collaborate with academic and scientific 
organizations. In the framework of funded agreements more than 200 observers have been trained, about 40 (20% 
retention) are currently active, and have been incorporated into the stable staff of the POBCh, ensuring resources to 
cover near to 10% of the activity of the main fleets in the provincial fisheries.The POBCh conceives fishing from an 
ecosystem approach which includes the fishermen and allowed to contribute to the knowledge of the region's coastal-
marine biodiversity.  With more than ten years of work, the POBCh is a provincial program consolidated in its 
funding; however, there is a need to be re-valued by the fishing sector, to analyze the viability of their contributions, 
and improve the technical quality of their performance in particular subjects, to ensure an effective contribution to 
the management objectives of provincial fisheries enforcement authorities. 
 
 
 

Session 3a 
 
ELECTRONIC MONITORING TECHNOLOGY IN THE SOUTHEASTERN UNITED 
STATES COMMERCIAL REEF FISH AND SHRIMP FISHERY 
   
 Loefflad, M. 
National Marine Fisheries Service, USA. 
 
There are several trends in fisheries management, government, and society influencing the development and design 
of groundfish monitoring programs in Alaska. We see an ongoing and increasing demand for rapid access to high 
quality information and application of that information to finer scales for management. In government, we are 
experiencing a decline in the financial resources allotted to the fisheries management enterprise due to an overall 
decline in government funding during challenging economic times. In society, we see continued rapid advancement 
of technologies that can be used in information gathering, transmission, quality control, analysis, and distribution, 
with broad acceptance of these tools. As demand for information increases and fiscal resources decline, we ask if we 
can do more with less? Meeting that challenge may be possible through the use of technologies. Deciding when to 
invest in any given technology can be challenging. Initial technology investments can be expensive and the 
investment represents a strategic monitoring choice which will have downstream consequences. For example, in the 
mid-90’s computer technologies were changing so rapidly that some investments in laptop computers were obsolete 
before the tools could be deployed in the field. In contrast, an agency investment in Oracle database technology was 
made at a time when that tool appeared to be robust and ready to meet the demands for many years. Ongoing 
investment in this tool has enabled exceptional advancements in data storage, retrieval, integration and sharing across 
our agency. Technology applied to monitoring can have a downside. As catch share programs focus accountability 
at a fine scale, they can also provide incentives to subvert the monitoring program. NMFS in Alaska adopted the use 
of flow scale technologies to obtain catch weights on large catcher processors as the technology is highly reliable, 
very precise, and unbiased when correctly maintained. Our enforcement group recently cited a vessel for tampering 
with the scale to bias the catch weights. Lesson learned: electronic monitoring technologies can be tampered with, 
and management controls need to be designed in to the systems to detect and allow correction of subversive activities. 
Electronic monitoring via cameras (EM) has been identified as a potential cost saving tool for some applications, and 
is adopted in Western Canada as a production tool to audit logbooks, which form the primary basis for management 
decision-making. Application of this EM/audit model in U.S. systems has not occurred. However, camera technology 
has been applied in other ways in some Alaskan applications. There are also ongoing efforts to assess and advance 
the use of cameras to be used as a supplement to observers. An ongoing project in Alaska highlights EM challenges 
and technical advancements. 
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EVALUATION OF ELECTRONIC MONITORING AS A TOOL TO QUANTIFY CATCH 
IN A MULTISPECIES REEF FISH FISHERY 
 
 Baker, S. 1, Von Harten, A. 1, McElderry, H. 2 
 

1 North Carolina Sea Grant. 
2 Archipelago Marine Research Ltd., Canada.  
 
The South Atlantic snapper-grouper commercial fishery includes 73 species caught primarily with multiple sets of 
vertical hook and line gear on each vessel. Many of the species have low annual catch limits which makes 
management difficult. Self-reported logbooks are the primary data source for the fishery, although observers have 
occasionally been used to provide independent accounts of retained and discarded catch. The overall objective of this 
research is to determine if electronic monitoring (EM) technology can be used to fill data gaps within the fishery. EM 
is an onboard system that collects fisheries data using a series of sensors (drum, hydraulic pressure, GPS) and video 
cameras installed throughout a fishing vessel along with a user interface in the wheelhouse. Data collection is 
followed by post-fishing trip data interpretation and analysis. In this pilot study, EM systems were deployed on four 
vessels in 2010. The EM data collected were then compared to detailed catch data (species identification, disposition 
and count) recorded by an observer during 315 events recorded during 26 days at sea onboard 4 vessels. A total of 
2,796 individual catch items were counted by the observer with 90% of those also recorded by the EM viewer. Mean 
catch counts from EM were on average less than observer counts for most observer count categories. Agreement 
between the EM reviewer and the observer was high for retained catch items, but considerably lower for discarded 
catch items (15% of total). The observer assigned catch to 17 families and 58 species. Species identification with EM 
was less accurate than catch recorded by the observer. The 3 most abundant species (vermilion snapper, black sea 
bass and gray triggerfish) comprised 66% of the catch and were successfully classified by the EM reviewer 89%, 
52% and 87% of the time, respectively. The results indicate that EM monitoring has the potential to augment existing 
data collection programs in this and similar fisheries provided that species-specific enumeration and identification 
can be improved. Application of EM to this type of fishery would likely be enhanced if catch handling guidelines 
could be implemented to facilitate EM review. 
 
 
ELECTRONIC MONITORING: NEW DEMANDS /NEW TECHNOLOGIES / 
REMAINING CHALLENGES 
   
Carovano, K., Munro, N., Carroll, T. 
Saltwater Inc., Alaska, USA. 
 
Saltwater Inc. has provided fishery observers along the U.S. Pacific coast for the past 25 years.  Recently, the amount 
of data needed to manage these fisheries has increased - both because of new catch share programs and the demand 
for data from smaller boats. Increased data needs have resulted in increased observer coverage requirements. As 
observer requirements have grown, so has the industry’s demand for alternatives to on-board observers. This is 
particularly true for smaller boats where placing observers on-board is more difficult, disruptive, and expensive. 
Simultaneously, new technology has opened new possibilities. In response to these trends, Saltwater is working with 
fishermen’s groups to re-imagine and field test new fishery monitoring technology. Test Case-West Coast Groundfish 
Trawl Fishery: Catch shares were introduced to this fishery in 2011 along with a new requirement for 100% at-sea 
observer coverage and 100% monitoring of landings. Fishermen approached Saltwater to develop an onboard digital 
camera system that could capture discard events and record high quality images of catch. Implementation Issues: 
High quality digital images allow human viewers to more accurately identify catch and are critical to fish 
identification software. The level of identification possible is a trade-off involving handling procedures that address 
the limits of space, time and personnel on small boats; retention requirements; and the use of dockside monitors. 
Alaska Longline Fishery: Starting in 2013 small longline boats fishing off Alaska are required to carry observers for 
the first time. Saltwater is collaborating with an Alaskan fishermen’s group to define alternatives. Implementation 
Issues: We are field-testing new cameras, sensors, and event triggers. The review process utilizes open source 
software. Alaska Small Boat Fleet: The National Marine Fisheries Service (NMFS) recently awarded Saltwater Inc. 
a contract to install electronic monitoring systems on small longline boats fishing in Alaska. Implementation Issues: 
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Saltwater will collaborate with NMFS and fishermen toward full implementation including the installation of camera 
systems on up to 60 boats/year, recording all fishing events, providing high quality images to allow for accurate hook 
counts and fish ID. We will establish the installation and maintenance infrastructure needed for full implementation. 
Efficient coverage plans will need to consider the ‘observer effect’ and cost of installation and removal in remote 
locations. In conclusion, there are two trends - the increasing demand for data and new developments in technology 
- are opening the doors to new ways of collecting fishery data. Full implementation of new monitoring technologies 
will require new thinking about data needs, deployment strategies, handling protocols, retention requirements, vessel 
record keeping, the role of shoreside monitoring, and data review processes. 
 
 
BRINGING EM INTO NEW FISHERIES THROUGH COST TRANSPARENCY AND 
MULTILEVEL DIALOGUE 
   
Barney, A.J. 
Ecotrust, Canada. 
 
Developing and implementing electronic monitoring systems continues to be challenging across North America and 
globally. Much of the resistance comes from individual fishermen not wanting to take on high upfront hardware and 
software installation costs and/or lack of confidence in the system’s ability to deliver quality data. Ecotrust Canada is 
currently tackling both of these challenges in the development of our EM systems and in the delivery of monitoring 
programs. Ecotrust Canada is an enterprising nonprofit whose purpose is to build the conservation economy in coastal 
BC. As part of our mandate, EC supports community-built solutions that result in more sustainable fisheries for both 
the health of the resource, as well as the harvesters and communities that rely on it. We provide services and support 
for communities, First Nations, and enterprises within coastal and rural BC, with the expressed intent of enabling 
capacity building and expertise at the local level. As a non-profit operating in service provision and technology 
development we can offer lower costs to fisheries, and with our mandated work in community economic development 
and stakeholder engagement in decision making we have been able to better communicate the utility and economic 
benefits of EM to resource users. Creating dialogue with harvesters and working with them to design systems that meet 
their needs and those of resource managers and/or fisheries scientists helps to build trust in the monitoring capabilities 
and in data delivery. Creating this dialogue also helps users understand the costs associated with system development. 
Our use of Open Source software furthers reduces costs and allows another channel through which harvesters and 
resource managers can become engaged with the development of EM systems. This paper talks about our successes in 
creating interest in EM and generating development discussions in new fisheries. 
 
 
ELECTRONIC MONITORING  
 
Blass, L.  
NMFS/ SEFSC, USA. 
 
Electronic fisheries monitoring is quickly gaining popularity with management agencies due to ease of use and 
financial considerations. However, as electronic monitoring (EM) becomes more widespread, problems and 
limitations inherent to its use become more apparent. Electronic monitoring has several advantages when compared 
to traditional fisheries observing. One of the biggest advantages is cost, with EM generally being touted as 
substantially cheaper to implement. For instance, one study of the U.S. West Coast Groundfish program found EM 
to cost an average of $200.00 per sea day, as opposed to a range of between $365.00-425.00 for traditional fisheries 
observation (Environmental Defense Fund, 2012). Other advantages of electronic monitoring include suitability to a 
wider range of vessels, “24/7” uninterrupted data collection, and total objectivity of the data that is collected. 
Additionally, electronic monitoring eliminates the need for expensive training of observers, as well as reducing 
liabilities associated with fisheries monitoring programs. However, electronic monitoring is not without its own set 
of weaknesses and problematic considerations. One of the biggest shortcomings of EM is the utter lack of sampling 
capability. Also questionable is the capability to monitor areas outside of the immediate deck space on the vessel. 
Issues of tampering with electronic monitoring equipment have also been raised, although advances in tamper-evident 
gear have been made recently. Another important question raised with regard to EM is how well its data would stand 



Proceedings of the 7th International Fisheries Observer and Monitoring Conference 

141 

up as evidence in a court of law. Chain of custody could be hard to effectively document in some cases. Ultimately, 
electronic monitoring can be a valuable component of management plans, but is best suited to certain subsections of 
fisheries observation. In scenarios such as vessels with extremely limited space, or fishing operations that provide 
good access for remote video viewing, EM is a great choice, and very cost effective. In some other fisheries where 
the management plan is very sample intensive, EM cannot really compete with a live observer. As technology 
marches on, and management practices change, EM could very well play a large part in fisheries data acquisition, but 
for now it serves well in a complementary role to traditional fisheries observation. 

 
 
 

Session 3b 
 
 

USING OBSERVER DATA AND SATELLITE MONITORING TO IMPROVE ESTIMATES 
OF FISHING EFFORT 
 
Blanco, G. 
INIDEP, Argentina. 
 
This paper aims to compare the data from observers on the INIDEP (National Institute of Fisheries Research and 
Development), the satellite monitoring system and fishing logbooks, in order to verify the differences or similarities 
observed between these three data sources, with respect to hours of trawling and hauls (fishing effort) so you can verify 
the performance of the fleet operating on common hake (Merluccius hubbsi) in a specific area of the Argentine Sea. 
We calculated the number of sets and total fishing hours from 19 vessels, 13 fresh fish, belonging to the substrate III 
(vessels have an engine power of 900 to 1399 HP and a length between 32 m to 60 m) and 6 fresh fish , belonging to 
the substrate IV (vessels have an engine power of 1400-2000 HP and a length between 41 m to 60 m), which made 
1075 commercial fishing hauls in a selected area between 40 Â° S - 42 Â° S, in 2011. Analysis of these data showed 
that fishing effort calculated based on satellite monitoring can provide reliable and be complementary to data recorded 
by observers on board and from the fishing logbooks. 
 
 
AN ECOSYSTEM BASED APPROACH TO SELF-REPORTED DATA 
 
Ball, M. 
NOAA, USA. 
 
The Study Fleet Program, under the Northeast Cooperative Research Program, partners with a subset of commercial 
fishing vessels to collect high quality, high resolution, self-reported data on fishing effort, area fished, gear 
characteristics, catch, and biological observations. Data collected from these vessels can be used for a variety of 
different purposes such as supplementing the stock assessment process, developing real time hot spot avoidance maps 
for industry, providing detailed food web dynamics information to scientists, and contributing environmental 
information to habitat modelers. The Study Fleet Program utilizes a variety of technologies to aid in data collection 
including integrated gps units, depth sounders, and vessel monitoring systems, wireless temperature and depth loggers, 
wireless length frequency boards, and the self-reporting Fishery Logbook Data Recording System (FLDRS). 
Depending on the needs of industry and scientists, FLDRS can be tailored towards specific projects including tow-by-
tow biological research, the collection of enhanced biological data, and studies pertaining to gear characteristics. With 
the array of data collected, and ability to provide a dynamic self-reported data system, the Study Fleet Program provides 
a unique ecosystem based approach to the collection, analysis, and production of industry-dependent data. 
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Session 4 
 
 

MONITORING OF THE ARTISANAL FISHERY OF ANCHOVY FOR DIRECT HUMAN 
CONSUMPTION: A CHALLENGE FOR THE PERUVIAN FISHING LOG AND 
OBSERVER PROGRAM 
 

 Román, G. 1, Chauca, Z. 2 
 

1 Instituto del Mar del Perú, Perú. 
2 Universidad Nacional Agraria La Molina, Perú. 
 
Artisanal fisheries represent an important source of economic and social development in Peru. They provide 
employment and income for the population, and also deliver raw material to the canning and frozen seafood 
industry, which helps to alleviate malnutrition in the country. Since year 2000, landings from the artisanal 
fishing fleet targeting anchovy for direct human consumption have presented an increasing trend due to 
encouragement of fish consumption by the Peruvian government. The anchovy (Engraulis ringens) is a pelagic 
fish, considered a valuable source of high quality animal protein, rich in essential amino acids, minerals, 
vitamins, and high in omega 3 and 6. In spite of its importance, there is still little information regarding this 
artisanal fishery. For this reason, since year 2008, the Peruvian Fishing Log Onboard Observer Program 
(IMARPE), expanded its coverage and data collection to the artisanal fishing fleet. In the present study, the 
artisanal small-scale fleet (10m3 - 32.5m3 hold capacity) was evaluated in three ports with the largest landings 
of anchovy for direct human consumption during the period 2010-2012. These ports were located in northern 
Peru; two in the Piura region: Paita and Parachique (4° - 5° S) and one in the Ancash region: Chimbote (9° S). 
Data collected by IMARPE observers deployed onboard the fleet were used. These data consisted of catch and 
fishing effort records obtained during fishing operations, as a way to get the field validation of the participation 
of fishermen and boats in the resource extraction. This information was used to evaluate the performance of the 
artisanal fishing fleet, determining effective fishing effort units (travel time, seeking time and duration of gear 
deployment) that adequately reflected the effect on catches. Also, catch per unit of effort values were obtained 
to estimate the resource abundance and its seasonal variability. Additionally, the frequency of incidental catches 
in the total catch of the artisanal small-scale fleet, as well as the vertical distribution of schools of anchovy in 
the coastal zone of the Peruvian waters was analyzed. 
 
 
EVALUATIONS OF THE ARTISANAL TUNA FISHERY: AN INDONESIAN CASE STUDY 
 
Jatmiko, I. 1, Novianto, D. 1, Setyadji, B. 1, Reksodihardjo-Lilley, G. 2 
 

1 Research Institute for Tuna Fisheries Benoa, Indonesia. 
2 Sustainable Fisheries Partnership, Indonesia. 
 
The artisanal tuna fishery in Indonesia is one of the most important business activities in Indonesia. Not only 
does it offer large-scale employment, but also provides a food supply for the community. Considering its 
importance, accurate data and continuously monitoring system are required for sustainability of the artisanal 
tuna fishery. The Research Institute for Tuna Fisheries Benoa has conducted monitoring for artisanal tuna 
fishery in Indonesia since October 2010 and is ongoing. The aim of this study is to determine the condition of 
the tuna fishery monitoring activities in Indonesia. Nine locations of artisanal tuna fisheries were sampled from 
October 2010 until August 2012. Once completed they were evaluated using Indicators Questionnaire for 
Artisanal Fisheries issued by the FAO-OSPESCA Regional Workshop in 2006. From the questionnaire it was 
found that the majority of monitoring in Indonesia in moderate condition (78%). Others are in high and low 
condition with 11% each. In general, indicators of capture, effort and area are in good condition. In contrast, 
indicators of economy and sociology are in poor condition. These results are expected to be used as guidelines 
for governments and stakeholders to formulate better monitoring activities for artisanal tuna fisheries in 
Indonesia. 
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ANNUAL CHANGE IN COASTAL FISHERIES IN THE UPPER BASIN 
OF THE USUMACINTA RIVER, TABASCO, MEXICO. 
 
Huerta-Ortiz, M., Perera-Garcia, M., Hernández-Gómez, R.  
Universidad Juarez Autonoma de Tabasco, Mexico. 
 
In the upper basin of the Usumacinta River, artisanal fisheries represent an important economic activity for the 
communities located along the waterfront and coastline, where the river Usumacinta exits. These fisheries are 
mainly based on native and migratory species. The objective of this study was to evaluate the inter annual 
abundance of commercially important species. Fishing statistics were available from records for the main 
fishing cooperatives in the basin. Data like fishing units, records of arrivals, catch in kilograms, fishing gear 
and fishing methods were obtained. The resources abundance was determined using the equation CPUE=C 
(total catch / E (fishing effort)). The variation in abundance of these species was defined over time. A 
comparison of percentage of abundance and distribution through the years was also developed. According to 
statistics obtained from 1990 to 2010 in the fishing cooperative of San Pedro, Balancan, the species with larger 
catches were eleven, but only four were those with greater economic value and significant capture abundance 
in relation to other species. These species were, white bass Centropomus undecimalis (38.75%), tilapia 
Oreochromis nilotica (15.70%), tenhuayaca Petenia splendida (16.62%), and pinta Parachromis managuensis 
(10.50%). Using data from 2008 to 2010, provided by the fishing cooperative in Tenosique, 17 species were 
determined with the larger catches. Five of those species were of major economic importance and abundance; 
pigua Macrobrachium Carcinus (46.05%), white bass Centropomus undecimalis (13.96), grass carp 
Ctenopharyngodon idella (12.81%), white crappie Eugerres mexicanus (8.57%) and smooth bobo Ictalurus 
meridionales (4.89%). This assemblage (species and percentages) may be different in the case of communities 
located near bodies of inland waters, where demand and harvest for freshwater fish can be higher compared 
with the demand for marine species. According to these antecedents, it is considered important to continue 
evaluating fisheries and its effects on different stocks for a better understanding of the consequences of 
overexploitation of commercial and noncommercial species, and also to establish conservation management 
measures. 
 
 
DEVELOPMENT OF A LOCAL TECHNICAL ASSISTANCE PROGRAM: 
CONTRIBUTIONS FROM THE LOBSTER FISHERY OF JUAN FERNÁNDEZ 
ARCHIPELAGO. 
 
Manríquez-Angulo, P. 1, Ernst, B.1, Orensanz, L. 2 
 

1 Departamento de Oceanografía, Universidad de Concepción, Chile 
2 CENPAT. Centro Nacional Patagónico, Chile. 
 
Artisanal benthic fisheries are an important economic source for thousands of communities scattered along the 
coast of South America and the world. The technical information necessary for the appropriate monitoring and 
understanding of these systems is often limited, sporadic or even nonexistent. This condition is usually 
associated with a vertical fisheries management, where users expect that both, regulations and studies come 
from the government. Additionally, when the information on fishing resources is limited, the management tends 
to be dominated by the use of restrictive models (e.g. balance). In recent decades this model has been showing 
strong signs of exhaustion due to the inability of the fishing authorities to finance, and work at spatial and 
temporal scales that are relevant for the understanding of the structure and population dynamics of these 
resources. A different approach, emerging from the communities, has been the development of local technical 
assistance programs, where fishermen are actively involved in gathering information, and are coordinated in 
this task by one or more community trusted researchers. The use of this approach or model allows a better 
facing of the difficulties associated with the “tyranny of scales”, where the complexity of the population 
dynamics and fishing fleet at different spatial and temporal scales undermines a proper understanding of the 
system under traditional methods for obtaining information. A very particular case study is the Chilean research 
program developed around the lobster fishery in Juan Fernández archipelago during the 2006 to 2010 fishing 
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seasons. This is one of the oldest national fisheries with landing records. The Juan Fernández lobster fishery is 
managed through a dual system; with an informal community-based quota and formal government regulations 
(e.g. sex, size and season). Despite great efforts displayed over decades by some regional institutions to collect 
fisheries and biological information in the archipelago, the information collected did not have either the 
appropriate frequency or spatial coverage that would allow to make inferences about the population dynamics 
in the Juan Fernández archipelago. To solve this problem, two research programs were developed in 
collaboration with three groups of fishermen in the archipelago, during the 2004-2006 and 2006-2010 fishing 
seasons. This paper presents the design and development of the monitoring program in the archipelago. Results 
are presented as well as local prognostic and its potential impact to other artisanal fisheries in the country 
 
 
MONITORING SYSTEM AS A TOOL FOR FISHERIES MANAGEMENT: 
A SPECIFIC CASE, THE ATACAMA REGION, CHILE. 
 
Olguín, A. 
Instituto de Fomento Pesquero (IFOP), Chile 
 
Since 2005, the reported extraction of benthic resources by a segment of artisanal divers in the Atacama region, largely 
surpassed the recorded statistics regarding extractive capacity observed for other divers in the country, creating a 
concept that was called the “super divers”. The reason for this condition was that an unknown number of people, 
registered in the Artisanal Fishing Register (RPA), but not authorized to extract benthic resources, were harvesting and 
transferring their illegal catch to authorized divers, who put their legal catch along with the illegal catch in the market 
and processing plants of the Atacama Region. Between June 2011 and June 2012, the Fisheries Development Institute 
(IFOP) was commended to structure and to develop a monitoring system for the most relevant benthic resources in the 
Atacama Region: limpets (Fissurella spp), sea urchins (Loxechinus albus) and octopus (Octopus mimus). The 
monitoring system objectives were to characterize the fishery, set the actual number of extractors (legal and illegal), 
identify fishing areas, analyze and monitor temporal fluctuations in landings for the species under study, and generate 
reliable, trustworthy and timely information that subsequently would take appropriate fisheries management measures 
by the Undersecretary for Fisheries and Aquaculture (SUBPESCA), a public institution in charge of administrating the 
marine resources in Chile. The study was conducted in the format of Fisheries Research, where all the extractors (legal 
and illegal) as well as processing plants interested in participating had to be a pre-registered before the research was 
carried out. The gathering of information was based on a sampling network composed by scientific observers who 
were deployed at each of the participating processing plants and who also visited the region’s waterfront. Within the 
relevant results, was established that 22% of people who caught limpets, sea urchins and octopus in the Atacama region 
did it illegally. Eliminating the “super divers” in the equation, allowed the establishment of the true scale of effort and 
fishing pressure on these resources. Additionally the information collected was given as a background to SUBPESCA 
for the regularization of the illegal divers. This study was unrestrictedly supported by the artisanal fishermen, the 
processing industry, and by the Atacama Region authorities, suggesting that it is possible to generate the basic 
conditions that would reconciliation between regional economic growth and sustainable use of natural resources. 
Within this framework, the indicators collected through the implementation of monitoring systems can help achieve 
that goal. 
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RESULTS OF AN OBSERVER PROGRAM CREATED TO SOLVE THE PROBLEM OF 
SEA TURTLE BYCATCH IN COSTA RICAN LONGLINE FISHERIES FOR LARGE 
PELAGICS IN THE PACIFIC OCEAN 
 
Segura, A. 1, Andraka, S. 1, Mug, M. 2 
 

1 WWF, Costa Rica. 
2 WWF, Latinoamérica. 
 
We present the results of a fisheries observers program, which was designed and developed to solve the problem 
of sea turtle bycatch in long line fleets that operate in the Pacific of Costa Rica, testing different gears and 
techniques. The original research objectives were investigated through experiments with different types of circle 
hooks to reduce the capture of sea turtles in the Mahi-mahi, tuna and shark fisheries, without reducing the 
catches of target species and, to record the types of hooking injuries encountered. Additionally, observers 
trained crews and showed them better techniques for handling and release incidentally caught turtles. The 
participation of observers onboard was conducted with the voluntary consent of the owners and captains. A 
total of 20 observers have been involved in the program with different education levels and experience at sea: 
17 out of them have some high school education, two have biology degrees and one has college education level. 
At the same time, 16 have extensive experience in fishing and live in fishing ports, and four have some 
experience at sea. Data were collected on 91 boats (Min = 8.1m. Max. = 23.3m, average = 11.4m, st de = 3.4 
m), belonging to 90 owners and manned by 99 different captains. A total of 276 fishing trips were observed, 
with a total of 2607 fishing sets, conducted between April 2005 and July 2012. 4789 days were observed, and 
the observers trained at least 364 crew members onboard on applying techniques to manipulate turtles. 95% 
(4551 sea days) data were accepted for analysis, 5% (238 sea days) were rejected. We conclude that observers 
from the fishing sector, recruited with a proper selection protocol, well-trained and well-equipped, with 
adequate labor conditions, and strong supervision, are adequate for working in this fishery. This observer 
program shows that Costa Rica can develop a permanent and official observer program in the long line fishery, 
with the proactive participation of the fishing industry. About 17% of the approximately 520 boats of Costa 
Rica longline fleets has already participated in carrying a voluntary observer onboard. 
 
 
THE ROLE OF COMMUNITY-BASED DATA COLLECTION FOR SUSTAINABLE 
MANAGEMENT AND CERTIFICATION OF NEARSHORE ARTISANAL FISHERIES 
 
Schroeter, S.C. 1, Halmay, P. 2, Gutierrez, N. 3, Hilborn, R. 4 
1 Marine Science Institute, University of California, Santa Barbara, USA. 
2 San Diego Fishermen’s Working Group. 
3 Marine Stewardship Council, London, United Kingdom. 
4 School of Aquatic Fishery Sciences, University of Washington, USA. 
 
Nearshore artisanal fisheries present several challenges to effective and sustainable management. Target species in 
this class, especially with sedentary life history traits, typically have high spatial and temporal variability, and fishery 
dependent indices (e.g. catch, CPUE) often do not track actual population numbers thus presenting challenges to 
collecting data sufficient for effective stock assessment and management. Even though many of these stocks are 
important fisheries resources, they often do not generate revenues sufficient to undertake costly routine surveys and 
monitoring programs needed for stock assessment. Community-based data collection programs improve the quality 
and quantity of relevant fishery information by enhancing spatial, temporal and categorical resolution as well as 
significantly reducing the monetary costs of data collection. We present results from a community-based data 
collection program that has been ongoing since 2004 for red sea urchins (Strongylocentrotus franciscanus) in San 
Diego, an important near shore resource with characteristics typical of many artisanal fisheries. This program has 
collected fishery dependent and fishery independent data at appropriate spatial and temporal scales, and based on 
its success, is being expanded to include a range of invertebrate species that are currently harvested in the absence 
of adequate data to assess their sustainability. Our case study illustrates the potential role of community based data 
collection programs for stock assessment and fisheries co-management as well as its potential to address some of 
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the bottlenecks for certification of artisanal fisheries. We also discuss the role of data sharing by fishermen, a key 
feature of our program, in building the social capital needed for cooperative harvesting strategies that optimize 
extraction of fishery resources. 
 
 
MONITORING PROGRAM ABOARD FISHING VESSELS: THE 
IMPORTANCE OF SCIENTIFIC OBSERVERS ON BOARD FISHING BOATS 
 
Muñoz, G. 
Instituto de Fomento Pesquero (IFOP), Chile. 
 
Some time ago the United Nations Organization for Food and Agriculture (FAO) found that an observers’ program 
might be expensive and not suitable for all types and sizes of vessels (Kelleher, 2008). In contrast, the Fisheries 
Development Institute (IFOP), with its staff of  scientific observers (CO) aboard smaller vessels, i.e., motor boats 
without cover of  6-9 m LOA, which use small lines (long lines) as  fishing gear, has demonstrated for years that it 
is possible to establish an adequate and modest monitoring of this type of fleet. Aboard these vessels, the COs, in 
addition of registering the biological information (size, weight, macroscopic maturity stages and structures’ 
removal, between others.), tried collecting information concerning fish captured by fishing gear but not retained or 
stored aboard the boats for landing, ergo, they immediately returned to the sea (bycatch or incidental fish). 
 
In this paper, these statistics are partially presented and estimated with the intention to appreciate the importance or 
relevance these might be have specially in the indirect assessments’ analysis on fisheries exploited by this type of 
fleet. 
 
 
PROPOSAL TO INCORPORATE ARTISANAL FISHERIES TO SCIENTIFIC 
OBSERVATION ORGANIZATIONS (OPA) WITH THE AMERB REGIME IN CHILE 
 
Vega, C., Techeira, C., Ariz, L.  
Instituto de Fomento Pesquero, Chile. 
 
The management’s areas and benthonic resources’ exploitation (MABRE) presented as an alternative of generating 
technical information. These areas constitute an access’ system to the fisheries, where coastal sectors delimited 
within the range of 5 nautical miles are assigned and delivered to artisanal fishmongers’ organizations by an 
agreement on exclusive use (TURF). This system considers the development of a management’s project led to the 
sustainable exploitation of benthonic resources, trying to fulfill goals such as: To recover, maintain and/or increase 
the population’s biomass of the benthonic resources under an ecosystemic focus; to plan and develop actions in 
different fields, i.e., bio-fishing, administrative, management and to develop a fishing activity sustainable. Under 
this view, the fishing activity is delimited by coastal waters due to the constant presence of local fishmongers in 
their assigned areas. The Artisanal Fishmongers’ Organizations (AFO) receive periodically training on how to 
monitor their areas. It is proposed to incorporate to the A.F.O., which are currently under the MABRE regimen, as 
Scientific Observers. One consequence of the surveillance activity in the management areas, is the constant presence 
of fishmongers in the areas, which generates a network of potential coastal monitors possible to be trained in the 
technical observation as a complement to their training in the area’s evaluation. To accomplish these objectives, we 
propose to incorporate complementary relevant information to an Eco-systemic approach in the management plans 
of each MABRE, such as observations of birds, turtles, dolphins, whales and others, where the methods used to 
train the A.F.O. shall be proposed in relationship to the objectives of each investigation.  
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INSERTION OF SCIENTIFIC OBSERVERS IN SOUTHERN AUSTRAL ARTISANAL 
FISHERIES 
 
Vega, C., Techeira, C., Ariz, L.  
Instituto de Fomento Pesquero (IFOP), Chile 
 
The southern Chile craft fisheries in Magallanes region has unique characteristics in demersal fisheries and therefore 
scientist observers had been making gradual work to address an adequate data collection, adjusting to geographical 
conditions, hardness climate and socio-cultural characteristics of the small-scale coastal fisheries in Magellan 
Region. This is why the gathering of information has taken time and effort, systematizing the available data from 
many sources, often with fishermen on the edge of legality or outside of it. The observer was adapted to their terms 
as well he was involved in the staying places which were adapted to develop the fishing activities in order to be 
accepted inside their group. The observer had to acquire the fisherman’s knowledge about sailing in small craft 
boats, to be able to make fishing operation and survival conditions in locations far from urban centers, mostly island 
where the shelter and operation ports are located for their activities. This is where the observer must play a key role 
to live among these fishermen. He must perform tasks beyond their objectives and must cooperate in every local 
fisheries activity. For decades craft fishermen have been reluctant to provide information to government entities or 
providing services to the government. Eventually Fisheries regulating laws have been implemented registering both 
people and ships engaged in this activity. Some fishermen, due to their culture, idiosyncrasy or simply for not meet 
legal requirements have been left out of fishing resolution to perform in any fishery. They are mostly those who are 
fishing in the places where the observer is collecting data. It is in that moment where all cooperation, support and 
confidence displayed by the observer takes a very important role. Nowadays scientist observers who work in the 
Magallanes Region have earned a place in craft fishery, because of this, it has been able to gathering valuable 
information “in situ” despite the complexity task involves. 
 
 
TOWARD A COMPREHENSIVE MONITORING SYSTEM FOR THE SEA URCHIN 
FISHERY (Loxechinus albus) IN SOUTHERN CHILE. 
 
Molinet, C. 
Instituto de Acuicultura, Universidad Austral de Chile, Chile. 
 
The complexity for benthic fisheries management lies mainly in the heterogeneous spatial distribution of the 
benthic resources and the number of vessels engaged in the fishing effort, which in Chile is usually not known. 
These complexities affect the results of the information obtained directly from the fishery, becoming necessary 
to complement the fishing modeling with the monitoring of population indicators on a local level, in order to 
provide decision makers with more robust information. One of the most important benthic fisheries in Chile is 
the sea urchin fishery (Loxechinus albus). This fishery is subjected to a management plan whose objectives are 
directed toward the economic development, social equity, and sustainability. Under this Plan, both fishing and 
populations indicators have been defined, in which progress has been made since year 2005. As a result of this 
progress, the decision makers have appropriate tools for fishing modeling and to monitor population indicators. 
The objective of this paper is to present the progress made by the Comprehensive Monitoring System developed 
for the fishery of Loxchinus albus. This system has two fundamental approaches: i) it is based on the biological 
and fishing monitoring performed by the Fisheries Development Institute (IFOP), and its results have been 
applied to the resource stock modeling through use of “CatDyn” in R.1.14, ii) it seeks to implement a network 
of fixed monitoring stations for local populations. The variables selected for the resource monitoring are; the 
sizes of aggregation, sea urchin density, abundance in the transect, diameter of the head, associated 
communities, algal cover, and substrate type Using these variables, spatial aggregation, recruitment, and 
community indicators have been constructed. So far the CatDyn model has been applied for the evaluation of 
the sea urchin stock, and a preliminary methodology for determining a monitoring network for local population 
(aggregations) has been developed. 
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EXTRACTIVE FISHING ACTIVITY OF THE SEA URCHIN (Loxechinus albus) IN THE 
MAGALLANES REGION, CHILE 
 
Barahona, N., Vargas, C. 
Instituto de Fomento Pesquero (IFOP). 
 
Official data show that the sea urchin (Loxechinus albus) fishery in the Magallanes Region is the largest in the 
country, representing 38.1% to 48.7% of the national total landed catch for this resource, during the last 8 years. 
According to information generated by IFOP, catches of sea urchin were made between 49° S and 55° 45’ S, 
creating logistical problems for the monitoring of this fishery. Given the large size and geography of this region, 
the fishing activity is carried out mainly by two clearly distinguishable fleets; extraction fleet and transport 
fleet. The main catches have been recorded from 25 areas, contributing to 46% of the landings. Most of these 
areas have oceanic influence and are located in both, the Patagonian and Fueginians fjords and channels, which 
can be grouped into nine geographic subareas. Between the years 2003- 2011, Puerto Natales has concentrated 
51% of regional landings, followed by Punta Arenas and Bahía Mansa with 35% and 13% of the regional 
landings respectively. This same resource accounted for the operation of a number of divers ranging from 294 
to 569. However, these data correspond to a sample, and the existence of a significant amount of 
unreported/illegal catch may alter this effort indicator. The average diving depth has remained stable, ranging 
from 7.6 to 3.24 m and from 9.6 to 3.08 m. The size structures of landed specimens have presented mode values 
above the minimum legal size for extraction, however the percentage of individuals under legal minimum size 
has increased compared to values reported previously (Arana, 2005). All the data were collected by a monitoring 
system that was implemented by IFOP in 2005 and has been maintained over time. Additionally, a view of the 
implemented system, its achievements and constraints are provided. 
 
 
OBSERVING THE CALIFORNIA SET GILLNET FISHERY; SMALL FLEET, SMALL BOATS, 
LARGE AREA 
 
Villafana, Ch., Enriquez, L.  

National Marine Fisheries Service, USA. 
 
The National Marine Fisheries Service (NMFS), Southwest Region (SWR), has placed observers in the 
California set gillnet (SGN) fishery since 1990. During the early years of the program, the SGN fleet operated 
from San Diego, CA, to Monterey, CA. The SWR observer program operated field offices in four different 
ports in order to monitor fishing effort and deploy observers. Recently, the fishery has contracted to southern 
California ports and effort has decreased in response to a series of time/area closures. Now the SWR observer 
program operates from a single location, deploying a small corps of observers over a wide area. While not an 
artisanal fishery, some of the same challenges experienced in observing such fisheries are encountered in the 
SGN fishery. Difficulties encountered in observing this fishery now include; tracking fishing effort, calculating 
total fishing effort, having few observers covering several fisheries over a large area, communications with 
vessel owners, and ensuring the observer program monitors a representative sample of the SGN fleet. Here, we 
discuss lessons learned while observing a changing SGN fishery and offer advice to other programs 
encountering similar difficulties. 
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DEVELOPMENT AND IMPLEMENTATION OF REMOTE MONITORING AND BI-
DIRECTIONAL COMMUNICATION SAMPLE FLEET FISHING VESSELS WITH 
ACQUISITION OF ENVIRONMENTAL VARIABLES 
 
López, V., Chan, E., Sosa, E. 
Universidad Riviera, Mexico. 
 
Despite the development of systems, equipment and fishing techniques on larger fishing vessels scales as well 
as progress in terms of technology in the current globalized world, there is still a backlog of development in the 
fishing industry. This development includes security issues, techniques, equipment and monitoring on fishing 
location. It is very important to implement monitoring devices for  vessels to achieve greater security know the 
location for research projects and record the variation of environmental conditions surrounding the coastal 
environment or specific areas with some importance to science. Currently around the world, there is a great 
diversity of marine communication devices that are used primarily for monitoring and displaying the boat path. 
This technology is usually made up of two components. The first relates to the central processing unit, which 
is the control. The user interface is generally installed in the cockpit of the boat and accessible by the captain. 
The second element is the satellite module, which is set at the highest point on the vessel to prevent signal 
interference from other electronic devices. Because of this and in order to support the vessels used for fishing, 
we developed a portable maritime communication device (DCM) taking into account the characteristics needed 
for that sector. This device is intended to allow real-time monitoring of boats through a geographic information 
system and environmental data collection using a NMEA 0183 port. Among the most remarkable functions of 
DCM is transmitting the vessel’s position in real time through the GSM network and / or satellite global 
coverage achieved (apart from the poles). It also has a compass tilt offset making it possible to determine 
hazardous conditions at sea, and identify the tipping of the boat and includes an emergency button. Moreover, 
the DCM allows receiving messages from a database with information that can be displayed on the screen, such 
as informative newsletters and weather reports. It also has the function of self-direction of the boat, which can 
be used to support another boat and a battery that provides up to 3 days of continuous use and can be charged 
directly. 
 
 
MONITORING STRATEGY FOR ESTIMATING BENTHIC FISHERIES LANDINGS IN THE 
X REGION OF CHILE 
 
Young, Z. 
Instituto de Fomento Pesquero, Chile. 
 
This paper presents a methodological approach to estimate the landing of benthic resources in artisanal fisheries 
in the X Region of Chile. The analysis is based on data collected in the benthic fisheries capture Monitoring 
Program, which applies a sampling scheme in the main landing centers. Taking into consideration the 
characteristics of the population under study, we propose a stratification of centers, on three levels, according to 
the relative importance of the landings. Based on official statistics, in 2010 and 2011 there were between 67 and 
77 landing sites with benthic resources. Of those 6-7 ranked in Stratum I, whose contribution exceeds 80% of such 
regional landing resources; 9-15 correspond to Stratum II and the remaining number of landing centers (over 70%) 
classified in stratum III. For each stratum we propose a sampling strategy that includes a census of centers in strata 
I and II, with a sampling of trips within each center, but with different sampling intensities per stratum, while, for 
stratum III we recommend using the official landing statistics, incorporating quality control surveys to validate 
data delivered by informants. In the first stage, landing estimates by species were made for the main centers, using 
average estimates referenced to an auxiliary variable, in this case, the trip, where their population value (total trips) 
must be known. For Quellón´s main landing center for benthic resources, we used a ratio estimator where the 
auxiliary variable corresponded to clam landings whose information was obtained from an alternative source, the 
Health Service, which controls the landing of shellfish of this center in prevention of red tide. We analyzed the 
estimates of the main landing sites, noting that it has adequate sampling coverage to estimate fishing rates, but 
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there is deficiency in the expansion factors to estimate the total landings, since there are limitations to the known 
universe of fleet trips for the spatial and temporal domains of interest. 
 
 
NEW STATISTICAL METHOD TO MONITOR THE BRAZILIAN ARTISANAL FISHERIES 
 
Lima-Green, A. 1, Guimarães-Moreira, G. 2 
 

1 IBGE\ Coordination of Agriculture, Brazil 
2 IBGE\ Coordination of Methodology and Quality, Brazil 
 
The Brazilian Environment Institute and Renewable Natural Resources - IBAMA carried out the Brazilian 
fisheries’ statistics through almost the entire Brazilian coast during 2008. ESTATPESCA Method was used, which 
had an unsolved problem, namely: The need of a dynamic vessel’s register of the artisanal fisheries in the region, 
every day and in each port. The fishing strategies, of small fishermen, are highly variable, which makes impossible 
the data’ updating of fishing fleet.  
A new methodology was developed to avoid this problem based on a sampling divided in three faces: 

x The first face is a random selection of the ports. A ports’ stratification required using the knowledge of 
the interesting parties, i.e., specialists and local people, where the port’s size, measured by the boats’ 
number, the landings’ weight and the environmental issues, are important factors. 

x The second face is the disembarkation’ stratification taking in consideration the corresponding port and 
the embarkation’ size. Boat strata are defined based on local fleets’ features, such as their total length. 

x The thirst face is a random sampling, i.e., systematic selection of disembarkations of small and large 
vessels. 

 
This methodology was carried out in two regions: Espirito Santo state from 2011 and Lagoa dos Patos in Rio 
Grande do Sul from 2012. The variation coefficients’ results (CV) were obtained by the estimated total catch by 
fish species. 
Note. “The IBGE disclaims any responsibility for the views, information, data and ideas expressed in this article, 
which is the sole responsibility of the author” 
 
 
 

Session 6 
 
 

22 YEARS ON – THE CARACTERISTICS OF THE NAMIBIAN FISHING FLEET AND THE 
IMPACT ON OBSERVER SAFETY AND MORALE AT SEA 
 
Kruger, E.C., Hamunyela, I. 
Fisheries Observer Agency, Namibia.  
 
Fisheries legislation in Namibia require that all fishing vessels operating under any right of exploitation inside 
Namibian waters and Namibian flagged vessels operating in any convention area to which Namibia is a party 
to must carry a fishery observer onboard. Since the inception of the observer programme in Namibia a number 
of commercial fishing vessels were involved in accidents or near accidents at sea sometimes with observers 
onboard. A number of factors contributed to these incidents which include human error, age and structure of 
vessels and sea conditions. In addition to safety concerns for observers, morale are also negatively influenced 
by conditions on some vessels like lack of facilities for personal hygiene and privacy considerations, especially 
for female observers. Should observers be deployed on all fishing vessels in order to meet statutory 
requirements? Issues that will be highlighted are the age structure of the Namibian fishing fleet in the different 
fisheries that are monitored as well as other health and safety challenges observers are faced with in the fleet.  
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GAPS IN OBSERVER SAFEY AND HEALTH IN THE HAWAII PELAGIC LONGLINE 
FISHERY 
 
Emanuel, E. 
NOAA/PIROP/Saltwater Inc., USA. 
 
The reality of life aboard the great number of commercial fishing vessels with foreign crews can be lonely, 
unwelcome, cramped, and sometimes hostile. The Hawaii longline fleet is sectored in three categories based on 
ownership of vessels, Vietnamese, Korean, and other. The crew compositions are Filipino, Vietnamese, 
Indonesian, Micronesian, Kiribati, Tongan, Fijian, and Samoan. This situation makes cross cultural 
communication a necessity for the observer’s safety and health while at sea, because on some of the vessels the 
captain and crew only know a few words in English. The disparity in experience and education between 
observers, vessel operators, and crew can make the observers job that much more difficult to carry out. With 
all the different cultures encountered in the fleet an observer needs to be an ambassador on top of all his or her 
other duties. Developing a strategy to incorporate cross cultural communication into observer training with 
practical exercises could alleviate some of the issues. Including fishing industry representatives, vessel 
operators, and council members to participate at observer trainings would also help with the deployment of new 
observers as well as increase the knowledge of seasoned observers. 
 
 
HOW TO BUILD A STRONG SAFETY CULTURE IN THE WORK OF FISHERIES 
OBSERVERS 
 
Trujillo, H.1, Trujillo, E.2 
 

1 Soft Systems Analysis Group, Venezuela. Universidad de Oriente, Venezuela. 
2 Comision Interamericana del Atún Tropical. 
 
The commitment to sustainable development acquired by institutions engaged in fisheries research begins with 
the collection of data on fish plants and aboard vessels by Fisheries Observers who perform high-risk jobs. They 
must register with institutional policies for the protection of the assets, people and the corporate environment. 
In this trilogy the individual is the cornerstone. It is he who designs, develops, implements and monitors 
compliance with the laws, rules and procedures relating to this trilogy. We maintain that the person is the basic 
resource for building a strong culture of safety in high-risk jobs in any socio-ecological system (SES) and that 
their knowledge and expertise make it an actor who experiments and validates processes through a mode of 
communication that is the backbone of that culture. A culture is a network coordination of actions and emotions 
in language that sets a particular mode of interlacing and thrilling act of people who live it. All human activity 
takes place in the conversation and all human activities are given as different systems of conversation. This 
network is built using a communication mode as part of an inquisitorial system (IS) where both articulate a 
closed network of conversations in which the knowledge and skills of each individual are intertwined to bring 
on hand and operating models indicators of quality and safety associated with different environments and 
conditions.  
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OBSERVER SAFETY THE AFST WAY: SAFEGUARDING ENGLISH FISHERIES 
OBSERVERS 
 
Randall, P.J., Forster, R., Ashworth, J. 
Centre for Environment, Fisheries & Aquaculture Science (Cefas), United Kingdom. 
 
Working as a commercial fisherman around the British Isles is recognised as one of the most dangerous 
occupations in the UK. Since 1990 the Marine Accident Investigation Branch (MAIB) have reported 128 
separate accidents of which 38% have resulted in the loss of one or more lives. Likewise observing the fishing 
industry while at sea is a dangerous profession. The fisheries observers of the Applied Fisheries Science 
Technology group (AFST) of the Centre for Environment, Fisheries & Aquaculture Science (CEFAS) collect 
data from a very diverse fishing industry. AFST observers sample a number of different fishing gears on vessels 
ranging from 7m (23ft) in length up to 40m (131ft) or more. Data collection occurs on open decks, on shelter 
decks and below deck on vessels operating in anything from a few metres of water to over 1000 metres depth. 
A variety of weather conditions and fatigue exacerbate an already dangerous working environment. To be able 
to complete their duties and return home safely, AFST observers must be prepared and conversant with potential 
hazards within this diverse working environment. Having familiarity with standard operating procedures, 
undergoing an intensive training program, performing a regular review of risk assessments, recurring quality 
control checks, provision of safety equipment and personal protective equipment, including a primary work 
objective to follow health and safety policies; helps to ensure that the risk to observers is minimised wherever 
possible. 
 
 
THE OBSERVER’S ESSENTIALS KIT: TOOLS FOR EXTENDED TRIPS ABOARD 
COMMERCIAL FISHING VESSELS 
 
Williams J.D. 
NOAA, USA. 
 
Observers are a unique breed; they thrive in marine environments despite multiple hazards. They must contend with 
a wide range of vessel conditions that are beyond their control while collecting and processing data. Completing a 
three-day trip involves an entirely different mindset than the one required to capably carry out 50 or more days aboard. 
A combination of personal responsibility and organizational support forms the basis for accomplishment. This 
presentation draws on recommendations from agencies and organizations, as well as first-hand observer experience, 
to create an ‘Observer’s Essentials Kit’ that can mean the difference between success and failure on board. An 
Observer’s Essentials Kit should include items that can be utilized for maintaining both physical and mental health. 
On the physical side, an observer must anticipate guarding personal health in challenging environments. This includes 
basics like gear for foul weather - extreme heat as well as cooler temperatures - but also personal items that make life 
easier aboard a vessel. An observer should plan for a night on deck trying to sleep in 100 degree weather surrounded 
by mosquitoes, or a trip challenged with organizing lab equipment in tight quarters shared with unfriendly crew. 
Proper observer gear can make life much easier and increase the likelihood of a successful trip. Observers will be 
faced with barriers of language and culture, diverse personalities and vast differences in life experience. Tips for 
effective personal communication will be presented. The sacrifice observers make to their health, welfare and family 
time can be eased with the right gear and mindset. The personal health and safety of the observer must be a priority 
so that hardships may be endured without compromising the integrity of the observer program. An Observers 
Essentials Kit could easily be standardized and incorporated into observer training programs, thereby partnering 
personal responsibility of the observer with that of organizational support personal health and safety, and reduce risk. 
Observers can be trained to predict and plan for their own potential medical needs 30 days out before setting foot on 
board: an essential gear and medical kit checklist will be provided and discussed. Mental health can be preserved 
with the right gear as well. Taking personal items that maintain ties with family and friends are important, as are tools 
for distraction: a laptop loaded with movies and audio books can mean the difference between sanity and the dreaded 
alternative.   
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THE OBSERVER SAFETY INCIDENT REPORTING SYSTEM: A TOOL TO LEARN FROM, 
AND REDUCE OBSERVER SAFETY INCIDENTS 
 
Rojas, E. 
Global Marine Monitoring, USA. 
 
The Observer Safety Incident Reporting System (OSIRS) is global initiative that records and examines all types of 
Fisheries and Marine Observer safety incidents on board fishing, seismic and dredge vessels, drilling operations, pile 
driving, marine blasting and fish farming, including port and shoreside facilities. The OSIRS collects voluntarily 
submitted Fisheries and Marine Observer safety incident/situation reports from observers, observer providers, 
fisheries agencies, debriefers and others stakeholders; analyzes them, and responds in order to lessen the likelihood 
of Fisheries and Marine Observer safety incidents. All personal and organizational names are removed, dates, times, 
and related information, which could be used to infer an identity, are either generalized or eliminated, the OSIRS acts 
on the information these reports contain, it identifies system deficiencies, trends on observer safety and issues, alerting 
messages to persons in a position to correct them, it educates through its reports, and through its research studies. The 
database is a public repository which serves the observer stakeholders needs and those of other organizations world-
wide which are engaged in research and the promotion of safe at sea observation. The Project has an electronic 
reporting form which automatically uploads the incident data into a database available for further analysis. OSIRS 
will maintain a computerized database of reportable observer accidents which have occurred since the start of the 
program besides providing an accessible source of information, the database can be analyzed to identify accident 
trends. OSIRS data will be used to identify deficiencies and discrepancies in the Observer Safety Protocols so that 
these can be remedied by appropriate authorities and to support policy formulation and planning. Yearly reports, and 
a collection of short, anonymous reports on the lessons learned from examinations and investigations will be available 
for the stakeholds These publications hope to provide details of the outcomes of recommendations based on its 
findings, it endeavors to identify and analyse the relevant safety issues pertaining to the specific accident, and to make 
recommendations aimed at preventing similar accidents in the future. 
 
 
WORKING SAFELY IN THE SOUTHEAST AND GULF OF MEXICO FISHERIES 
 
Hutton, S.R. 
NOAA (fisheries observer), USA. 
 
Commercial fishing is the deadliest occupation in the United States. Fisheries observers are exposed to many of the 
same hazards as fishermen while on board the vessels with the added risks of harassment and violence. The Southeast 
and Gulf of Mexico have especially worrisome records of injuries and deaths and continue to lag behind areas like 
Alaska in safety regulations. Observers in the Southeast may not experience frigid waters but extreme tropical 
weather, infections like MRSA, and a lax safety culture among the fishermen require constant attention to safety. 
Extensive safety training incorporating hands-on practice is essential in preparing observers to avoid and survive 
minor injuries to life threatening situations. Receiving, maintaining, and knowing how to use safety gear is equally 
important. A pre-departure vessel safety check should be treated seriously and be used as an opportunity to gauge 
and improve the safety competency of the captain and crew. The fishermen may or may not be prepared for an 
emergency situation, so observers must be ready to take care of themselves and others if one arises. 
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WORKING SAFELY IN THE SOUTHEAST AND GULF OF MEXICO FISHERIES 
 
Kuda, D. 
NMFS Galveston Laboratory, USA. 
 
Through personal experience during the past 5 years, I have been working on ways to stay fit while at sea on extended 
trips when observing on small (31-89’) commercial fishing boats in the Gulf of Mexico. With some exercise ideas 
from a personal trainer and creative problem solving, I was able to improve my cardiovascular fitness on long trips 
(18-58 seadays). I found that doing circuit or sustained exercise routines involving a combination of exercises like 
jump rope, steps, lunges, calisthenics (e.g., pushups, pull-ups), and elastic bands strength exercises (e.g., rows, flies) 
to be successful in working off excess body fat in order to maintain a healthy weight. While trying to find ways to 
stay physically fit, I discovered more ways to stay mentally fit as well. Like many observers, I have usually brought 
books to read on trips. Three years ago, I started bringing and playing my ukulele on trips and found it very helpful 
in promoting an enjoyable trip for myself and the crew. Other ways that I found helpful to mentally unwind was 
writing haiku (3 line poetry), composing seascape photos, and making gyotaku (fish printing). In my observer 
experiences, I have found doing things that make yourself happy and hopefully others promote good attitudes and 
calmer minds. There are many things to consider with each boat and crew assignment. Considerations for exercising: 
a dry space to workout, adapting to the boat schedule, workout equipment available or adaptable, and shower 
availability after a workout. Considerations for mental health including, current hobbies (e.g., puzzles, drawing), 
amount of space onboard to accommodate hobby equipment, start a new hobby that doesn’t require a lot of space 
(e.g., harmonica, meditation, learn a language). I have found ways to successfully maintain and improve observer 
health while offshore for extended trips using creative thinking. I think that other observers may use my findings as 
a guide to customize their own program for staying fit.  
 
 
THE THREE P’S OF RISK REDUCTION 
 
Maher, T. 
NMFS Southwest Region, USA. 
 
Observers encounter many hazards working on both commercial and recreational fishing boats. It is of utmost 
importance to mitigate these risks so that the observer can function as expected while on board a vessel. I propose 
that risk can be reduced by incorporating three fundamental elements into your observer routine. These elements are 
preparation, prevention, and practice. In order to reduce risk the observer should prepare in multiple ways, as well as 
perform preventative processes, and finally practice emergency procedures so that while on board a vessel they will 
be safe. The three P’s will be further broken down into their respective specifics and displayed in poster format for 
the conference. 
 
 
 

Session 7 
 
 

SCIENTIFIC OBSERVER PROGRAM FOR JACK MACKEREL FISHERY IN 
INTERNATIONAL WATERS OF THE SOUTH PACIFIC OCEAN 
 
Gretchina, A., González, C., Núñez, S. 
Instituto de Investigación Pesquera (INPESCA), Chile. 
 
The Fisheries Research Institute (INPESCA), is a private institution dedicated to applied scientific research to provide 
timely and high quality scientific advice to the fishing industry of central-southern Chile. During the period 2008-
2010, INPESCA implemented a pioneering program to validate fishing areas for mackerel and its connection with 
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environmental characteristics in meso scale and local scale. This Program, driven by changes in the distribution of 
mackerel fisheries due to displacement of fishing activities into international waters off south-central Chile, consisted 
in the r refitting of a trawler fishing vessel into a bio oceanographic vessel for searching of fishing areas and scientific 
research. The main objective of this Program was to increase efficiency and to reduce the searching times for mackerel 
fishing grounds for the regional fleet, in large open water areas of the Southeast Pacific Ocean. In this program, which 
included a group of qualified scientific observers, data was gathered in areas such as physical oceanography, plankton, 
hydro-acoustics and fisheries biology, biophysical information, biological and fishery information, as well as resource 
and acoustic recordings was gathered. Additionally this information was combined with real time satellite information 
(mainly sea surface temperature, chlorophyll and geostrophic currents), in order to identify regions with a high 
probability of containing commercial mackerel shoals, and to communicate directly with the fishing operations of the 
regional industrial fleet. The Program performed 22 cruises lasting 20-24 days. The project was successful in terms 
of increasing efficiency in fishing operations, by reducing the search times on commercial fishing grounds, improving 
the quality of fishing, and ultimately increasing the percentage of production destined for human consumption. In the 
study period (2009-2010), fishing grounds recommended for mackerel, accounted for 25-40% of the total annual 
catch. On the other hand, this program also analyzed local and mesoscale relationships between the resource 
distribution, its behavior, and variations in the biophysical components recorded in the fishing regions. This 
information has improved the knowledge   of migratory behavior of the resource, and intra seasonal dynamics of the 
resource instantaneous acoustic biomass, allowing the assessment of short and medium term forecasts for the state of 
the resource. The approach used in this program allowed a close and effective guidance for the regional fishing 
industry targeting mackerel, and also provided relevant guidance to the state administration associated with the 
incorporation of new information on the distribution, behavior of the resource, and its association with biophysical 
changes in international waters off south-central Chile. 
 
 
SUMMARY OF THE NORTHEAST FISHERIES OBSERVER PROGRAM’S SPECIES 
VERIFICATION PROGRAM 
 
Roy, K., Kellogg, L., Neville, K., Mello, J. 
NOAA Fisheries, Northeast Fisheries Observer Program, USA. 
 
NOAA’s National Marine Fisheries Service is responsible for the management, conservation, and protection of living 
marine resources within the United States Exclusive Economic Zone. The Northeast Fisheries Science Center 
(NEFSC) conducts ecosystem based research and assessments of these resources. The Northeast Fisheries Observer 
Program (NEFOP) and the At-Sea Monitoring Program (ASM), part of the NEFSC’s Fisheries Sampling Branch 
(FSB), collect, process, and manage data and biological samples obtained during commercial fishing trips from Maine 
to North Carolina, USA. These programs strive to provide accurate and precise near real-time data for fisheries 
management. In 2009, digital cameras were issued to all NEFOP observers, requiring them to submit photographs of 
all species of concern and encountered finfish for verification. These photographs are evaluated by FSB staff and 
prompt feedback is provided to observers concerning correct and incorrect identifications, minimizing future errors. 
We reviewed the records for photographs submitted to this species verification system, looking at both NEFOP and 
ASM data, to assess whether successful (based on 85% program standard) identification of certain species was 
influenced by observer experience. Based on an informal, qualitative verbal survey of experienced observers, we 
determined observers to be experienced after four months, and arbitrarily chose one year as the criteria for veteran 
status, evaluating percent correct submissions within these periods. Overall, pinnipeds, cetaceans, sea bird and herring 
identification did not improve with experience but maintained a success standard of 85%.  Shark and sturgeon 
identification improved with experience though the standard of success was not met until the ‘experienced’ and 
‘veteran’ statuses applied respectively. These results can likely be summed up to lack of exposure. This study provides 
results that can be directly applied to improving training methods for field identification and provides an objective 
summary of observer’s identification abilities. Species verification programs should be routinely evaluated to identify 
and address weaknesses, and to characterize the accuracy of data collected by observer and at-sea monitoring 
programs.  
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SEABIRD BYCATCH IN ALASKA TRAWL FISHERIES: A COMPARISON OF 
OBSERVER SAMPLING PROTOCOLS 
 
Dietrich, K.S. 1, Fitzgerald, S.M. 2 
 

1 Fisheries Consultant, St. Petersburg, FL, USA. 
2 NOAA/NMFS, USA. 
 
Seabird bycatch in commercial fisheries, especially longline, trawl and gillnet fisheries, is recognized as a global 
conservation problem. In some southern hemisphere fisheries the bycatch of certain albatross species has been 
identified as the cause for serious population declines. North Pacific Groundfish Observers conduct species 
composition sampling on trawlers to support estimation of total removals for a variety of species. Sampling protocols 
work well in support of estimates of mortality for most fish species. Unfortunately, the estimates of seabird mortalities 
associated with trawl fishing operations is likely biased as seabird mortalities may also occur from encounters with 
rigging (trawl sonar and trawl door cables) or the net forward of the codend. Current sampling protocols are not able 
to account for either of these situations. Observers have been collecting data on seabird interactions with trawl warps, 
nets, and third wires over several years as part of a special project assigned to prior, experienced observers only. We 
compare seabird bycatch based on current observer protocols with the number of birds caught using the specialized 
observation protocols. Initial summaries reinforce the hypothesis that current estimates are low. We review changes 
incorporated into standard operating procedures for observers as a result of this work and recommend methods to 
improve seabird monitoring on trawlers in Alaska. 
 
 
SAMPLE SIZES FOR ESTIMATING THE LENGTH COMPOSITION OF THE CATCH 
UNDER A TWO-STAGE SAMPLING DESIGN 
 
Young, Z., Saavedra, J.C. 
Instituto de Fomento Pesquero, Chile. 
 
A simulation study is used in the determination of sample sizes to estimate the length-frequency distribution of the 
commercial catch in pelagic fisheries in the central southern Chile. We analyzed data for sampling length of four 
species, anchovy (Engraulis ringens), sardine (Strangomera bentincki), sardine austral (Sprattus fueguensis) and jack 
mackerel (Trachurus murphyi), which were collected in the monitoring program of pelagic fisheries using a sampling 
design stratified by port and month. To estimate the length composition we used an estimator based on two-stage 
sampling. In this design the first stage sample units are fishing trips and the second stage sample units are fish. The 
size frequency distributions estimated from the total length data by species and stratum were assumed as the structures 
“population”. Simulation techniques were used to examine the effect of the different sample sizes. For each sampling 
scenario length distribution was estimated and compared with the similarity with the length distribution “population” 
using an error index. The results indicate that for sample sizes over 50 fish per trip, the gain in precision is marginal, 
confirming that the general shape of a length distribution can be captured with small samples of specimens measured 
by trip. Mean length was estimated with high precision with samples as small as five fish measured per trip. At the 
first stage units (trip), the simulation results suggested different sample sizes for the same level of precision, 
depending on the degree of variability of size structures for the respective species and strata. The index decreased 
rapidly with increasing sample size and for trips over 15, the addition of a new unit contributed less than 4% 
improvement in the error rate of lengths structures. For more than30 trips, the error curves have an asymptotic trend. 
As described in previous studies, the precision of the estimate was much more sensitive to variations in the number 
of trips sampled than variations in the number of fish measured into the trip, creating a sampling strategy oriented to 
sample a few fish on the trip and favor more trips observed. 
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Session 8 
 
CHALLENGES (CONDITIONS) OF DATA COLLECTION FOR SCIENTIFIC OBSERVERS 
IN DEMERSAL CRUSTACEAN FISHERY OPERATING IN CENTRAL CHILE. 
 
Yáñez, O., Galleguillos, R. 
Instituto de Fomento Pesquero, Chile. 
 
The crustacean trawl fisheries from the Chilean fleet are a great challenge for data gathering from the selection of the 
boatto catch sampling. As in any process there are several factors that influence the final product, in this case the data. 
For example, the effect of meteorological conditions on the instruments and the observer, and also the effect of the 
observer on the behavior of the rest of the crew, and the discard. 
 
 
TRUST: FUNDAMENTAL BUILDING BLOCK TO ENFORCE LAW 20.625 
 
Trujillo, H. 
Soft Systems Analysis Group, Venezuela. 
 
From 1964 to 1969 the Instituto de Fomento Pesquero (IFOP) carried out a series of 15 demersal exploratory 
fishing cruises along the Chilean coast from Taltal to Diego de Almagro Island. Forty two species were caught 
in the standard shrimp trawl sampling unit. For 16 of these species the catch amounted to 50 kg or more per 
hour of trawling. Based on these findings in 1972 IFOP pointed out that: 1) a large scale trawl fishery based 
upon Merluccius gayi (merluza común) and Macruronus magellanicus (merluza de cola or hoki) might be 
extended from Talcahuano to Valdivia as a first step, 2) as a second phase operations could be extended to 
Guafo Island and, 3) the magnitude of these resources, the distance from markets and other economic, social 
and political constraints will affect the final utilization of these resources. Later on IFOP´s findings stimulated 
industrial and artisanal fishery development based upon merluza común and merluza de cola resources. Since 
the early origins of the hake and hoki fishery, the type of technology used, the fisheries management strategies 
and noxious fisheries practices bring forth a way of being within the Fishery system. This social ecological 
system evolved throughout many years as a web of behavioral interactions to give rise to a culture of discard 
of these resources. Nowadays Merluccius gayi and Macruronus magellanicus are over exploited. Recently on 
Monday, September 24, 2012 the Chilean Government and the Ministry of Economics, Development and 
Tourism and Under Secretariat for Fisheries and Aquaculture published Ley Número 20.625“Define el descarte 
de especies hidrobiológicas y establece medidas de control y sanciones para quienes incurran en esta práctica 
en las faenas de pesca.” According with Law Number 20.625 an 18 months research programme will be 
undertaken.  To the layman, this means gathering technical information to formulate a plan to reduce discard. 
However fishery discards and the culture of discards are two different things that in real life constitute a wicked 
problem that is very difficult to solve using traditional Cartesian approaches. To deal with this dichotomy, it is 
advisable to come up with an unorthodox research programme. I claim that fishery discards and the culture of 
discards can be best managed by using a deductive-inductive inference supporting top-down/bottom-up analysis 
combined with abduction or inference to the best explanation. Total Quality Management (TQM) to tackle 
fishery discards at sea. Emotional Intelligence (EM) to deal with human behavior that is the cultural side of 
discards. The purpose of this paper is to explain how to evolve from the actual state of common hake/hoki 
discard to a non-discard culture whatever difficulties one may encounter in building trust in different domains: 
law enforcement professionals, industry/artisanal stakeholders, ship owners and skippers, crew members, 
fisheries observers, scientist and decision makers. TQM + EM+ Abduction are mortar components to build the 
take-off platform for Law 20.625.  
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Session 10 
 
 

FISHERY-INDEPENDENT LONG-TERM EGG AND LARVAL SURVEYS OFF THE 
PACIFIC COAST OF JAPAN: SURVEY, DATABASE, MANAGEMENT, AND 
APPLICATION 
 
Takasuka, A. 1, Tadokoro, K. 2, Okazaki, Y. 2, Kakehi, Sh. 2, Ichikawa, T. 1, Sugisaki, H. 3, Oozeki, Y. 1 
 

1 National Research Institute of Fisheries Science, Fisheries Research Agency, Japan. 
2 Tohoku National Fisheries Research Institute, Fisheries Research Agency, Japan. 
3 Headquarters, Fisheries Research Agency, Japan. 
 
Fisheries observation and monitoring strategies could be complemented by fishery independent monitoring programs. 
For such an example, we introduce a project of long-term monthly egg and larval surveys off the Pacific coast of 
Japan. Extensive monthly egg and larval surveys have been conducted by 2 national research institutes of Fisheries 
Research Agency and 18 prefectural fisheries research institutes off the Pacific coast of Japan since 1978. The survey 
area covers the major spawning grounds of small pelagic fish such as sardine, anchovy, and mackerel off the Pacific 
coast. In the surveys, plankton nets with mouth ring diameters of 45 or 60 cm and mesh sizes of 0.33 or 0.335 mm 
are towed vertically from 150 m depth to collect fish eggs and larvae as well as zooplankton. Oceanographic 
observations such as sea temperature and salinity measurements are made simultaneously. The eggs and larvae are 
sorted and identified within a few months after the surveys. Then, the egg and larval data and oceanographic 
information are aggregated and managed in the Fishery Resource Conservation (FRESCO) system. The egg and 
larval database (ELDB) system, which is connected to the FRESCO, provides the working members with the outputs 
of the monthly densities and abundances of eggs and larvae with different spatial scales. These outputs immediately 
contribute to the stock assessments of small pelagic fish through egg production method and serve as the information 
to tune the results of virtual population analysis (fishery-based stock assessment). Currently, the long-term data set 
comprises a total of ca. 120,000 samples. A total of ca. 3,000-4,000 samples are added annually. In this presentation, 
we briefly summarize the history and system of the surveys, databases, and managements as above. Then, we also 
introduce our recent activities and future directions of management and application. (1) The formalin-preserved 
samples of eggs, larvae, and zooplankton are aggregated and archived along with the information list for a uniform 
management to avoid dispersion and accidental loss. (2) The preserved zooplankton samples are counted and 
measured by a Bench-top Video Plankton Recorder (B-VPR) to obtain further plankton data. (3) The paper 
documents of the historical survey results before 1978 are digitized to extend the data set period. (4) The ELDB 
system is improved and extended to be more coupled to relevant stock assessment works. (5) The data of eggs, larvae, 
and zooplankton are used in a series of biological studies on small pelagic fish and zooplankton. We anticipate a 
combination of long-term fishery-dependent and independent surveys to provide information essential to progresses 
in both industrial and scientific studies. Note: The surveys and managements introduced were conducted in the stock 
assessment project commissioned by Fisheries Agency of Japan, but the presentation contents do not necessarily 
reflect the views of Fisheries Agency. 
 
 
GIANT SQUID FISHERY OR SQUID (Dosidicus gigas) MONITORING PROGRAM IN 
PERÚ 
 
Mariátegui, L., Castillo, G. 
Instituto del Mar del Perú (IMARPE), Perú. 
 
In Peru the extraction activity of the giant squid or squid (Dosidicus gigas) is performed on an industrial scale (squid 
fleet with international flag) and artisanal (national flag fleet). The industrial squid fishery began in April 1991, while 
the artisanal fishery became important after 1998. To monitor both fisheries the Marine Institute of Peru (IMARPE), 
has developed a Monitoring Program (PM) for the giant squid fishery (PM-pota), which collects biological, fishing 
and oceanographic information for this resource in Peruvian and adjacent waters. The regulations of the giant squid 
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fishery began with the Regulations for the operation of squid fishing boats (DS N° 005-91-PE), and after several legal 
procedures was reached the Fisheries Management Regulations for giant squid or Pota - Dosidicus gigas - (DS N° 
014-2011-PRODUCE), by which bio-fishing, oceanographic and satellite tracking from the fishing fleet information 
has been collected, as the basis for regulatory measures and fisheries management. The main objective of the 
Regulation is the rational and sustainable exploitation of the giant squid, considering its biological and population 
dynamics, and the optimization of the economic benefits, related to the precautionary principle and ecosystem-based 
management. The Scientific Technical Research (TCI-IMARPE), is to obtain bio-fishing and oceanographic 
information from the squid fishing operations. The Article 69 of the Fisheries Law, (D.S. N° 012-2001-PE) and the 
Article 10° from the D.S. N° 014-2011-PRODUCE has the obligation to carry an observer from IMARPE. IMARPE 
has the Information Collection System from Artisanal Fisheries (Field Observers), from catch and effort on 22 landing 
sites, mainly covering the ports of Paita, Talara and Matarani, which together represent more than 92% of squid 
coastal landings. The Deputy Minister of Fisheries manages the satellite tracking system (SISESAT), with terminals 
located in IMARPE and Captaincy and Coast Guard Directorate (DICAPI). The SISESAT system contributes to the 
follow-up, control and monitoring of the fishing activities. Another element of the PM-pota, is the information from 
the national and international giant squid research surveys. The giant squid captures has had two periods of high 
abundance, the first from 1991 to 1995, with a maximum of 210,000 tons in 1994, the second from 1999 to 2011, 
with a maximum catch of 559,000 tons in 2008. The first period the largest catches were made by the industrial squid 
fleet and in the second period by the artisanal fleet. 
 
 
IMPLEMENTATION OF REMOTE SENSING TO REDUCE INCIDENTAL TAKES 
 
Bottenus T.E. 
NOAA/NMFS, USA. 
 
To mitigate incidental takes of endangered or protected species, a greater effort should be placed on utilizing remotely 
sensed data in conjunction with data collected by fisheries observers. The end result would be an experimental product 
that could be distributed to the fishing industry in real time to aide them in preventing bycatch. This experimental 
product would delineate an environmental area where fishermen would have a higher probability of catching an 
incidental take than normal. A similar attempt at combining satellite data with existing bycatch information was 
conducted in 2006- 2007 in the Hawaii-based pelagic longline industry to prevent the bycatch of loggerhead sea 
turtles. Nicknamed “TurtleWatch”; and distributed by NOAA Fisheries to captains, the product proved successful at 
predicting incidental takes. In this poster, I discuss potential fisheries where similar programs could be implemented 
that could help fishermen avoid unnecessary fishery closures. 
 
 
AN ECOSYSTEM AND RISK-BASED APPROACH FOR ASSESSING AND 
IDENTIFYING LEVELS OF FISHERIES MONITORING PROGRAMS ON CANADA’S 
PACIFIC COAST 
 
Eros, C., Masson, C.  
Fisheries and Oceans, Canada. 
 
Faced with a myriad of ecosystem and economic challenges, including climate change, declining fish stocks, reduced 
economic viability, an evolving global marketplace, and heightened competition for aquatic resources, Canada’s 
Pacific fisheries are undergoing reform. The growing national and international concern around ecosystem impacts 
of fishing and in line with government programs on fisheries reform, a critical spotlight is on the state of fisheries 
monitoring programs and the need for targeted and cost effective improvements. Accurate and precise, timely and 
accessible fisheries information is the foundation of ecosystem-based and stakeholder-supported management. 
Fisheries and Oceans Canada, Pacific Region (DFO Pacific) has taken steps to move toward ecosystem-based 
management approaches by releasing a Strategic Framework for Fishery Monitoring and Catch Reporting in the 
Pacific Fisheries (April 2012). The purpose of the framework is to provide a common understanding and approach 
to setting fisheries monitoring and catch reporting standards. To enable consistency, three levels of monitoring have 
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been established, Low, Generic and Enhanced, based on criteria that considers key biological and ecosystem impacts 
and resource management requirements. Monitoring requirements for the level of information required on catch, 
effort and ecosystem impacts, as well as statistical quality of catch information and need for independent verification 
programs are outlined. In general the principles and strategies within the framework and accompanying monitoring 
levels focus on the need for verification of catch in all fisheries including, retained target fish stock(s), releases, and 
bycatch and discards, as well as collecting information on further components of the ecosystem such as habitat 
impacts. A risk assessment tool, to systematically assess the level of monitoring required within a fishery is included 
in the framework. The assessment applies to all commercial, recreational and Aboriginal fishing activities on 
Canada’s Pacific coast and interior waters managed by DFO Pacific. This approach examines the risk a fishing 
activity presents in three categories of ecosystem component(s) i.e., direct species, community and habitat impacts 
(benthic and pelagic), and also considers the requirements of the accompanying management regime. The analysis 
can be conducted using qualitative and quantitative information. A number of data sources can be used including 
existing fishery data such as catch and effort reports, local and traditional knowledge and information from other 
programs and harvesters including marine mammal response network, surveys etc. A process for scoring the 
ecological effects of fishing is outlined. The final score, an estimated level of ecosystem risk resulting from fishing 
activity, then equates to the level of monitoring required. Overall the risk assessment offers a consistent and 
transparent process for managers to determine appropriate monitoring levels in collaboration with harvesters based 
on ecosystem risk. By using a consistent approach, to assessing and determining monitoring levels and working in 
collaboration with harvesters in a transparent way, DFO Pacific is providing a key focus to moving ahead with 
ecosystem based approaches to fisheries management. This approach, which recognizes the variability of information 
needs across the fisheries, provides transparency and rigour in the way monitoring programs are developed and 
implemented which has not been present in the past. 
 
 
CATCH AMOUNTS AND DISCARD MORTALITY FOR NON-TARGET SPECIES 
CAUGHT IN COMMERCIAL FISHERIES ESTIMATED UNDER MULTIPLE SOURCES OF 
UNCERTAINTY USING FISHERY OBSERVER DATA 
 
Benoit, H.P.  
Fisheries and Oceans, Canada. 
 
Maintaining fishing mortality within sustainable bounds for the numerous species that are incidentally captured in 
commercial fisheries is an important component of an ecological approach to fisheries. Fishery observer surveys are 
often the main or only source of information on the catches of these species, which are often discarded. They are also 
an ideal platform for collecting critical data for estimating fishery scale discard mortality rates and identifying 
opportunities to improve survival of discards. However a number of characteristics of these surveys pose challenges 
for the reliable estimation of discard amounts and mortality, and their associated uncertainty, including deployment 
and observer effects, and inconsistencies between observers in describing catch characteristics such as species 
composition. Using skates (Rajidae) caught in Gulf of St. Lawrence (Canada) fisheries as an example, show that such 
challenges can either be overcome using proper modelling or their consequences can at least be evaluated. Though 
skates are largely discarded in these fisheries and are generally not identified or incorrectly identified to species by 
observers, separate discard amounts and mortalities for three species are estimated. Furthermore, independent 
validations were undertaken to assess the reliability of certain parts of the estimation process. The result is estimates 
of fishing losses that can be evaluated in the context of unusually elevated adult mortality for the three species.  
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BIODIVERSITY IN THE COMPANION FAUNA OF AN ARGENTINEAN INDUSTRIAL 
FISHERY AND ITS RELATIONSHIPS WITH THE TRAWLING DEPTH, LATITUDE AND 
LONGITUDE 
 
Morales-Yokobori M.L. 1, Blanco G. 2, Prenski, L.B. 3 
 
1 Universidad de Belgrano, Argentina.  
2 Instituto Nacional de Investigación y Desarrollo Pesquero (INIDEP), Argentina. 
3 Food and Agriculture Organization (FAO), Argentina. 
 
The Shannon-Weaver index has been widely used to measure the biodiversity on given samples. Application 
of biomasses instead of numbers of individuals for the index calculation may be considered an advantage 
because it does not consider the variability of age and size amongst sample individuals. Trawling samples were 
used to determine the biodiversity of impact of the Argentinean hoki fishery on grid cells of 1 degree latitude - 
1 degree longitude for years 2007 to 2009. Although a complex spectrum of variables may affect the 
biodiversity of impact, we found that this index of biodiversity shows a certain degree of correlation with the 
average trawling depth. This occurs in some latitudes for the Austral and Surimi freezing fleets, which mainly 
target hoki and Southern blue whiting. This relationship was clearly observed when averaging indexes of 
biodiversity and trawling depth per latitude. The hake freezing fleet uses bottom trawling when targeting hoki 
by reducing the horizontal aperture and increasing the vertical aperture, but does not change the aperture 
configuration when targeting hake. This operating measure might suggest a mixing of information in samples 
which could explain the poorer relationship observed between the index of biodiversity and depth for this fleet. 
Additionally, a different relationship between the number of species occurring in each sample and the trawling 
depth was observed for the Austral and Surimi fleets, showing that the scope of the impact is not necessarily a 
measure of the degree of the impact; this last better represented by the Shannon index of biodiversity. 
 
 
FISHERIES RESEARCH INSTITUTE SCIENTIFIC OBSERVER PROGRAM FOR THE 
FISHERY OF THE RESOURCE JACK MACKEREL (TRACHURUS MURPHY. NICHOLS 
1920) 
 
Pincheira, C., Medina, H.  
Instituto de Investigación Pesquera (INPESCA), Chile. 
 
The jack mackerel (Trachurus murphy, Nichols 1920), is a pelagic species that straddles the South Pacific from 
the coast of Tasmania and New Zealand, associated with higher biomass in ocean waters, to the south-central 
region of Chile. Its fishery is an important economic activity that takes place primarily through industrial 
activity, with landings that are mainly concentrated in the south-central region of the country. Beginning in 
1994, the Fisheries Research Institute, a private scientific research institution that provides timely and high 
quality scientific advice to the fishing industry, implemented a Scientific Observer Program on board the 
industrial purse seine fleet targeting jack mackerel, with the purpose of gathering permanent operational, 
biological and fisheries information, to improve both basic research and its spatial and temporal fluctuations, 
as well as the annual indirect assessment of the resource. In this Program, which has a group of highly qualified 
professionals, information regarding the operational performance of the purse seine fleet, the spatiotemporal 
distribution of the catches, bycatch analysis, as well as biological data (length frequency, sex, sexual maturity, 
contents gastric otoliths) are obtained weekly. This information feeds databases that are used in the analysis of 
population structure, growth, reproduction, and feeding behavior of the resource as well as in the annual 
evaluation of the resource through indirect models. An important phase of this program is the dissemination of 
results to the users of the fisheries, which are verified through outreach meetings, scientific meetings with 
managers of the fishery, and by generating monthly semiannual and annual technical reports that transfer 
information to users of the fisheries (fishermen). The Scientific Observer Program for mackerel, has a close 
association with the Fisheries Synoptic Program, which monitors the operation of the mackerel industrial purse 
seine fleet, and analyze environmental conditions of the fishing region through satellite information. The results 
of these two programs provide guidelines and recommendations to the fishing industry to optimize the 
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determination of fishing areas and to improve performance indicators as well as to improve the use of fisheries 
under the concepts of conservation and sustainability. In parallel, and in the scenario of strong regulations 
established for jack mackerel in recent years, the Scientific Observer Program has included in its drive 
technology, advice on issues related to the quality of the raw material, and to make recommendations for a 
stratified operation of the catches, which aims to optimize human and technical resources, strengthening the 
traceability, and generating information for an eventual certification of the fishery. 
 
 
FISHERY MONITORING IMPROVEMENTS SUPPORTED BY AN INTEGRATED 
APPROACH TO ECOSYSTEM-BASED MANAGEMENT 
 
Masson, C. 
Fisheries and Oceans, Canada. 
 
Ecosystem based management must reflect the complexity, multi-layered and interconnectedness of ecosystems 
themselves. Just as ecosystems cannot be effectively conserved or sustainably utilized without considering a 
critical mix of factors, neither can fishery monitoring programs effectively contribute to ecosystem based 
management without considering a broader and comprehensive risk management approach to fisheries 
management. Fisheries and Oceans Canada Pacific Region (DFO Pacific) has recognized that a suite of 
fundamental issues must be addressed concurrently in order to more effectively address ecosystem risks and to 
achieve sustainable resource benefits. A comprehensive approach has been implemented to ensure that fisheries 
information of all kinds is accessible to both management agencies and to harvesters and must be readily 
integrateable in order to meet management requirements for conservation, sustainable use and compliance. In 
addition, monitoring programs must be sufficiently robust in order to provide the required information and to 
meet consistent standards for fisheries with similar ecosystem risks. Lastly, regardless of the management 
regime, (e.g., transferable quotas vs. derby style) accountabilities must be clear, where roles and responsibilities 
are understood by managers and stakeholders/harvesters. Since 2006 DFO Pacific has implemented a multi-
faceted approach to modernize fisheries and support more fully integrated ecosystem management, through 
several inter-dependent initiatives. Development of an overarching plan was key: calledA Strategic Framework 
for Fisheries Monitoring and Catch Reporting (FM&CR - 2012)” which provides policy and strategic guidance 
(including roles and responsibilities), and a risk assessment tool to consistently determine ecosystem risk level 
and the commensurate monitoring requirements, ii) a supporting framework for effectively managing fisheries 
information, including development and implementation of a systems architecture with data standards and data 
management accountabilities, guided fundamental modernization of fisheries information management, iii) a 
program to foster development and application of new technologies and methodologies for monitoring tools 
such as electronic logs is instrumental to affording the required improvements, iv) adaptable management 
regimes to implement wide range of pilot and demonstration fisheries highlighted alternatives to achieve 
acceptable levels of ecosystem risk with sustainable resource benefits. Lastly, v) improved compliance with 
fishery controls has been facilitated through a combination of enhanced collaboration between managers, 
harvesters and enforcement staff on priorities, measuring of compliance rates and anticipated responses (to 
individual harvesters and fleets) to poor compliance, Appreciating the diverse and complex nature of 
ecosystems fosters a multi-faceted and integrated approach to managing ecosystem risk and achieving 
sustainable resource benefits. Assessing ecosystem risks and implementing the appropriate level of fisheries 
monitoring is but one interdependent component required for effective ecosystem-based management. 
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SUMMARY OF INCIDENTAL CATCH OF ATLANTIC SWORDFISH (Xiphias gladius) 
IN SQUID BOTTOM TRAWL TRIPS SAMPLED IN WATERS OFF THE EAST COAST OF 
THE UNITED STATES BY THE NORTHEAST FISHERIES OBSERVER PROGRAM 
 
Neville, K.M., Mello, J.J. 
NOAA/NMFS, NEFSC, USA. 
 
Atlantic swordfish (Xiphias gladius) is a highly migratory species (HMS) affected by direct and indirect 
fisheries. Bottom otter trawl squid fisheries in the western north Atlantic indirectly affect swordfish because 
the distribution of effort overlaps the distribution of the northern swordfish stock, and incidental catch of 
swordfish have been observed. The Northeast Fisheries Observer Program collects data on swordfish that have 
been caught on bottom otter trawl squid trips. Observer program data were used to determine if juvenile 
swordfish were caught, what percent of takes were discarded dead, why swordfish were discarded, and where 
in time and space swordfish catch occurred. We found that most swordfish caught on both Illex and longfin 
squid trips were dead, half were discarded, and most individuals were immature. Most swordfish were discarded 
because of size and permit regulations. Swordfish were caught along the 100 fathom line within the range of 
the Illex and longfin squid fishery’s distribution and during the Illex and longfin squid fishery’s offshore 
seasons. Future studies should determine if observer data are representative of the entire Illex and longfin squid 
fisheries. New data on sex, length, and weight of swordfish catch would greatly contribute to our understanding 
of how swordfish stocks are affected by fishing mortality. 
 
 
ANALYSIS OF ARTISANAL FISHERIES FOR CENTROPOMUS UNDECIMALIS, IN 
TABASCO, MEXICO 
 
Mendoza, M. 1, Hernández, R.E. 2, Huerta, M. 2 
 

1 ECOSUR, Mexico.  
2 UJAT, Mexico. 
 
The white bass (Centropomus undecimalis) is a very important resource for artisanal and sport fisheries in 
Tabasco, Mexico. However, the catch per unit of effort (CPUE) has declined over 50% in the last decade. The 
possible causes for its decrease are the overexploitation and changes in local climatic and hydrological 
conditions. The objective of this research was to demonstrate a possible relationship between CPUE and 
fishermen behavior (effort) with rainfall (PP) and sea surface temperature (SST). Data on white bass catches 
(kg per boat) were obtained for the period September 1999 to December 2010 in the port of San Pedro, Centla, 
Tabasco. Rainfall data were obtained from the National Water Commission and data on sea surface temperature 
were obtained from satellite images provided by the International Research Institute for Climate Prediction. 
The monthly average data were standardized and were tested using simple and multiple correlations. The results 
showed that in  the first half of the period reviewed (May 2000-March 2002) the Effort and CPUE peaks 
preceded the highest values of PP and SST (June to August each year). While in 2002 the highest values of 
effort (fishermen behavior) was observed between October and December (152 boats / month), circumstance 
that may be related to the annually changes in weather conditions. Throughout year 2002, anomalous peaks of 
PP were registered. In June (250 mm), in September (425 mm), and (300 mm) in November. This change in 
rainfall patterns coincides the 2002 “El Niño” event. After, the Effort and CPUE repeats the behavior described 
above, although CPUE was low (average of 13.7 kg / boat). It is concluded that fishing effort is mainly 
influenced by the fishermens expertise and weather conditions, mainly rainfall. The CPUE reflected a successful 
recruiting processes for white bass in the studied fishing area in response to changes in climatic conditions. 
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CONTRIBUTION OF THE ONBOARD OBSERVER PROGRAM OF THE PROVINCE OF 
CHUBUT, ARGENTINA TO THE BIODIVERSITY KNOWLEDGE THROUGHOUT 
BYCATCH ANALYSIS. 
 
Góngora, M.E., Bovcon, N., Cochia, P., Soutric, M., Mendía, L. 
Acuerdo de Trabajo entre la Secretaría de Pesca de la Provincia de Chubut, Argentina. 
 
The bycatch control is a challenge for fisheries management and is particularly difficult in shrimp fisheries. In 
Argentina the Patagonian shrimp (Pleoticus muelleri) is a major export fishery, with highly variable landings 
in the past 20 years (two peaks 80,000 t in 2001 and 2011). The fishery, which accounts for 95% of reported 
shrimp landings, is carried out in a breeding area of hake (Merluccius hubbsi), where incidental capture is 
reaching 35,000 t/year, mainly juveniles. The bycatch control in the hake fisheries is the main challenge facing 
its management. However, a significant number of other species are also incidentally caught. This partial 
attention to bycatch of commercial species contrasts with the ecosystem approach to fisheries management 
where sustainability of all caught species must be addressed. This paper describes the bycatch in the shrimp 
fishery in Patagonian waters of San Jorge Gulf and adjacent waters (between 43° and 47° South). The 
information is collected by the Onboard Observer Program of the Province of Chubut (POBCh), which is headed 
by the Undersecretary of Fisheries of the province and has the technical support of the Faculty of Natural 
Sciences (FCN), Universidad Nacional de la Patagonia San Juan Bosco. Observers identify in each fishing haul 
the harvested species at the lowest possible taxonomic level. For each taxon is recorded abundance in number 
in five categories (dominant, abundant, common, rare and very rare) and destiny (entirely, partially or fully 
encased and thrown into the sea). Training for species identification requires a major effort. This task was 
carried out by the FCN, who implemented a permanent training program for almost ten years. Since 2003 the 
list of recognized species has reached 117 (2 hagfish, 28 chondrichthyes, 59 teleost and 28 crustaceans), 4 are 
categorized as “endangered” and 4 as “vulnerable”. The bycatch assessment allowed us to broadening the 
knowledge on biodiversity on the region, and expanded the knowledge on the distribution of 22 species. In 
addition, the collected samples gave rise to a ichthyological collection at FCN, which is now part of the 
“National Network of Biological Collections of Argentina”. 
 
 
SURVEY OF BIODIVERSITY AND BIOLOGICAL INFORMATION OBTAINED FROM 
CHONDRICHTHYAN BYCATCH ABOARD OBSERVER PROGRAM IN THE 
PROVINCE OF CHUBUT - ARGENTINA 
 
Bovcon, N.D. 1, Cochia, P. 1, Góngora, M.E. 2, Vucica, M. 2, Fernández, M. 2 
 

1 National University of the Patagonia San Juan Bosco (UNPSJB), Argentina. 
2 Programa de Observadores a Bordo de la Provincia de Chubut, Argentina. 
 
In the Argentine Sea over a hundred species of cartilaginous fish are caught by directed fisheries or as bycatch 
by commercial fleets, craft and also sport fishing and recreational. Given the characteristics of living 
chondrichthyans, they respond quickly to environmental effects and adverse anthropological presenting 
prolonged periods of reaction to the conservation and management measures. Growing concern for the status 
of some species of sharks and rays led to their inclusion in the appendices of the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES) and the Convention on Migratory Species, 
based on reports produced by International Union for Conservation of Nature (IUCN). The IUCN list includes 
several species of the Argentine Sea in different categories. For this reason IUCN  has promoted the 
implementation of programs for the collection and evaluation of biological data and marketing of listed species, 
resulting in the development of the National Action Plan for the Conservation and Management of 
chondrichthyans (sharks, rays and chimaeras ).The overall objective is to ensure the conservation and 
sustainable management of chondrichthyans in the areas under the jurisdiction of Argentina following the 
guidelines of the Code of Conduct for Responsible Fisheries of FAO and the ecosystem approach to fisheries 
management. Since 2001 the province of Chubut has   fisheries monitored (between 43° and 47° South) by the 
Board Observer Program (POBCH). The program not only gets information from the target species, but also of 
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all species caught, with the goal of advancing an ecosystem approach to fisheries. Since 2010, recognizing the 
need to advance the understanding of the biology of chondrichthyans caught by fleets POBCH monitors, work 
began on the training of observers and to develop a working protocol for the collection of chondrichthyan 
biological information that was possible to carry out on board fishing vessels.. There has been the capture of 29 
chondrichthyan species (10 sharks, 18 batoids, 1 chimera) of which four species identified are categorized as 
“at risk” and four as “vulnerable” by the IUCN. This survey helped to identify chondrichthyan diversity of the 
area and expand the knowledge of the distribution of 7 species batoids. Moreover, biological information 
obtained shows that fishing takes place in areas in which specimens’ congregate newborns, juveniles and adults. 
It is extremely important to maintain the continuity of these surveys to monitor the population dynamics of 
these species. 
 
 
GREEN STURGEON AND CALIFORNIA HALIBUT: USING AND IMPROVING 
OBSERVER DATA TO MANAGE RESOURCES 
 
Corr, A., Wang, S. 
NOAA/NMFS, USA. 
 
The California halibut trawl fishery is a small but important commercial fishery in central and southern 
California. However, managers currently lack sufficient data needed to make decisions regarding management 
of the fishery and of bycatch. One bycatch species of particular concern is green sturgeon (Acipenser 
medirostris). The southern distinct population segment (DPS) of green sturgeon was recently listed as 
threatened under the Endangered Species Act. We discuss how the observer program provides a unique, cost-
effective opportunity to gather needed data to inform effective management decisions in this fishery. The green 
sturgeon is a slow growing, late-maturing, long lived species with a complex life history that we don’t fully 
understand. They spawn in large river systems, rearing in the rivers and estuaries for 1-4 years before heading 
out into marine waters, where their movements vary greatly. Green sturgeon are known to range from California 
to Alaska, using coastal estuaries from northern California to Washington, and returning to freshwater to spawn 
every 2-5 years after reaching maturity. They are regularly caught as bycatch in the California halibut fishery, 
especially near the mouth of the San Francisco Bay, which is the entry and exit point of the southern DPS’s 
only spawning grounds in the Sacramento River. Observers make a significant contribution by providing one 
of the only sources of information on green sturgeon bycatch. Since 2007, observers have collected significant 
data on this species. These data are being used to assess the magnitude and significance of this bycatch to the 
Southern DPS and, over time, can be used to develop management measures. Future expansion of sampling 
studies can also be made to take advantage of observer interactions with this resource. For example, plans are 
in development to explore tagging by observers, as a useful way to learn about fish movement, mortality rates 
and even population estimates. The observers also provide valuable, consistent data to inform management of 
the California halibut fishery to protect and sustain the fishery. California halibut are a valuable resource with 
a complex life history which takes them in and out of open ocean and estuaries and bays, and their spawning 
grounds have not been completely identified. Through monitoring and data collection, observers once again 
have the ability to increase and improve the information available to managers to make informed decisions. 
Over time, these data will allow identification of temporal trends in the population’s abundance and distribution. 
The interaction of observers with the resource can also be maximized with the addition of tagging studies and 
additional data collections. In summary, observers have a rare opportunity to provide valuable information to 
inform effective management of the California halibut fishery and address bycatch of green sturgeon. This is a 
rare opportunity where, without incurring considerable additional costs, the management of several resources 
could be greatly improved by skilled observers performing their duties. 
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HOW CAN ACAP BYCATCH DATA REPORTING SUPPORT AN ECOSYSTEM BASED 
APPROACH TO FISHERIES MANAGEMENT? 
 
Azócar, J. 1, Barría, P. 1, García, M. 2, Papworth, W. 3, Misiak, W. 3 
 

1 Instituto de Fomento Pesquero (IFOP), Chile. 
2 Subsecretaria de Pesca (SUBPESCA), Chile. 
3 Agreement on the Conservation of Albatrosses and Petrels (ACAP), Australia. 
 
The Agreement on the Conservation of Albatrosses and Petrels (ACAP) is a multilateral agreement which seeks 
to conserve albatrosses and petrels by coordinating international activity to mitigate known threats to their 
populations. ACAP came into force in February 2004 and currently has 13 member countries (Parties) and 
covers 30 species of albatrosses, petrels and shearwaters. The ACAP Secretariat recently developed a web-
based reporting system to collect and collate bycatch data from Agreement Parties and Range States. In 2011, 
twelve Parties and Range States provided data via the web-based forms, for a total of 79 fisheries. The 
information sought in the national reports includes the size of the fishing fleet, area of operation, observer 
programmes in place, total fishing effort undertaken, observed effort, and seabird bycatch numbers and 
composition, as well as any mitigation measures that were in place each year. This information is a vital step in 
the development of an Ecosystem Based Fisheries Management (EBFM) approach, as it improves our 
understanding of the level of risk of seabird bycatch in these fisheries and allows appropriate management 
measures to be put in place to mitigate these risks. We present the structure of the report and show the 
importance of the monitoring system in identifying the impact of fishing activities on seabirds. 
 
 
MANAGEMENT MEASURES AND CHANGES IN THE AT-SEA PACIFIC HAKE 
FISHERY OFF THE U.S. WEST COAST RESULT IN ECOSYSTEM BENEFITS 
 
Tuttle, V.J. 
NOAA/NMFS, USA. 
 
The at-sea Pacific hake fishery off the U.S. West Coast has two sectors operating off the Washington and 
Oregon coasts: a mothership sector, which receives catch from a fleet of smaller catcher vessels; and a catcher-
processor sector. NOAA’s Northwest Fisheries Science Center administers the At-Sea Hake Observer Program 
which deploys two fisheries observers on each vessel for real-time data collection. Management measures and 
recent changes in the at-sea hake fishery have had the benefit of producing positive changes for the health of 
the fishery and the ecosystem in general. Some examples of this include: low bycatch quotas for several 
important bycatch species, which has led to a precautionary effect on fishing resulting in lower bycatch rates; 
regulations prohibiting bottom contact which protects against benthic habitat impacts; trawl rationalization 
program implemented, with individual vessel accountability for bycatch; U.S.-Canada treaty formally adopted 
to agree on division of total allowable catch and end overfishing of hake; and Chinook salmon bycatch 
threshold, which reduces impacts on ESA-listed species. In addition, while the at-sea hake fishery is a single 
species fishery, data collected by the observers in this fishery are currently used in seven different stock 
assessments. While we are still learning how to incorporate ecosystem benefits into our management and 
assessment methods there has been progress towards a healthier fishery and ecosystem.  
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THE RISE AND FALL OF HUMBOLDT SQUID BYCATCH IN THE U.S.WEST COAST AT-
SEA PACIFIC HAKE FISHERY 
 
Tuttle, V.J. 
NOAA/NMFS, USA. 
 
The at-sea Pacific hake fishery off the U.S. West Coast has two sectors operating off the Washington and Oregon 
coasts: a mothership sector, which receives catch from a fleet of smaller catcher vessels; and a catcher-processor 
sector. NOAA’s Northwest Fisheries Science Center administers the At-Sea Hake Observer Program which deploys 
two fisheries observers on each vessel for realtime data collection, including species composition sampling for 
bycatch data. The surprising appearance of Humboldt squid (Dosidicus gigas) bycatch in the atsea hake fishery left 
scientists and fishers scratching their heads in 2004. The appearance coincided with the geographic range expansion 
of Humboldt squid in the last decade, both north and south along the North and South American coast lines. Various 
authors suggest the expansion is a result of changing ocean conditions coupled with Humboldt squid’s ability to 
quickly exploit niches. From 1977 to 2003 the total bycatch of all squid species within the at-sea fishery was low, 
averaging just 0.08% of the total catch. From 2004 to 2007, squid bycatch increased from the historic average of 
0.08% to 0.6%, with overall squid catch for this period averaging about 900 m. year-1. During this same period 
bycatch ofall other species decreased to lower than average values. Beginning in 2006, following the recognition of 
Humboldt squid as the major component of overall squid bycatch in the fishery, observers were directed to identify 
Humboldt squid to the species level. In 2008, Humboldt squid bycatch rose to 2,800 mt or 1.5% of the total catch and 
then peaked in 2009 when 4,400 mt of bycatch were recorded, representing 5.7% of the total catch in the atsea hake 
fishery. This change in species composition and high level of bycatch meant the observers had to adapt to the 
sampling challenges they faced. The hake fishery has an historic overall bycatch rate of less than 2%, so this level of 
bycatch was unprecedented. In 2011, total Humboldt squid bycatch was just 11 kg and 2012 is shaping up to be a 
similar year. It appears the squid have left just as quickly as they arrived. Analysis of bycatch species composition 
for all years, comparing pre-and post- squid years will be presented. 
 
 
FISHERIES OBSERVER ON BOARD TRAWL VESSELS: IS IT WORTH IT? 
 
Maravelias, C.D. 
Hellenic Centre for Marine Research (HCMR), Greece. 
 
A fisheries observer sampling scheme has been applied onboard trawlers in North Aegean Sea in an attempt to 
identify factors affecting total and individual species’ catches and spatiotemporal distribution of effort to fishing 
grounds. Fishery scientists’ onboard observations alongside fish market recordings during the same period 
confirmed that each fisher has developed an individual decision-making fishing process. Fisher’s trip choice 
behaviour was found to be modulated by several factors, such as distance of fishing grounds from the port, 
market demands (both in terms of species and market prices), weather conditions, alternative fishing strategies, 
previously gathered information, economic pressure and personal skills. These findings are discussed in the 
light of the need to incorporate additional quantitative information to stock abundance estimates if improved 
fisheries management scenarios are to be advanced. 
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USING MONITORING SERVICES TO INFORM THE PRECAUTIONARY APPROACH 
TO FISHERIES MANAGEMENT: AN EXAMPLE FROM THE BIOLOGICAL SAMPLING 
PROGRAMS IN AREA A OF THE BRITISH COLUMBIA CRAB FISHERY 
 
Barney, A.J.   
Ecotrust, Canada. 
 
In 2013 biological sampling will begin in all crab management areas in British Columbia as part of monitoring 
requirements, and in 2012 a pilot program was run in Area A as part of their monitoring services. In 2012 the 
biological sampling was conducted by trained Designated Observers but due to the unique video monitoring 
that exists in Area A there is the hope that biological sampling can be audited by this system in order to allow 
some harvester collected data. Since Area A is a low-information fishery, an extensive survey design, one that 
collects less data per sampling event but has more sampling events covering a larger number of vessels and 
locations, should be more valuable than an intensive survey design that collects a large amount of data from a 
smaller number of sampling events. The unique video monitoring that exists in the Area A crab fishery can be 
used in conjunction with Designated Observers to better inform ecosystem based management by increasing 
the number of sampling events conducted without increasing the cost to the harvesters. The existing 
management system for the British Columbia Dungeness crab fishery is not one with Individual Transferable 
Quotas or a Total Allowable Catch, but rather is managed using a ‘size/sex/season’ method. Using this method 
the fishery is managed by only allowing large males to be harvested from the stock and, in Area A, by closing 
the fishery during the spring moult. Landings have historically been reasonably steady and until recently data 
collection for this fishery has been unnecessary. Fisheries and Oceans Canada under the guidance of ecosystem 
based management and the Sustainable Fisheries Framework, now requires biological sampling in this fishery 
to help make informed decisions under the Precautionary Approach. The biological sampling program collects 
data on both target and nontarget catch. The target species for this fishery is large male Dungeness crabs (>165 
mm carapace width point-to- point), the non-target catch includes sub-legal males, females, soft-shell 
Dungeness crabs and any other species caught. The data collected from the biological sampling allows scientists 
and managers to determine the following information and use that information in decision making: 
  

x Age class/size structure of crab stock  
x 2. Discard ratio  
x Moulting periods  
x Year to year variations in stock size and composition  
x Bycatch  
x Impact of fishery on sensitive benthic areas  
 

This case study examines how Observers provided the biological data in 2012 and how current electronic 
monitoring in Area A can probably be used to improve the monitoring program’s ability to inform an Ecosystem 
Based approach to management. 
 
 
ANALYSIS OF BYCATCH ON MAMMALS, TURTLES, BIRDS, SHARKS AND RAYS IN 
THE HAKE (Merluccius gayi) TRAWL FISHERY OF NORTHERN PERU. 
 
Céspedes, C., Kelez, S. 
Ecoceánica, Peru. 
 
Bycatch studies contribute to the development of sustainable management and technological development to 
prevent mortality of non-target endangered species. In Peru these studies are very scarce, and in the specific 
case of the hake trawl fishery, a bycatch study has not been implemented to date. The objective of this study is 
to provide information on mammals, birds and turtles, which are being caught as bycatch in this fishery, to 
make recommendations to mitigate their capture and mortality. It also includes the group of sharks and rays, as 
there is a global concern about the limited existing scientific knowledge on the biology and ecology of these 
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species and bycatch impacts on their populations. The study was conducted between April and July 2009 by 
five Fisheries Observers on fishing vessels, covering 118 fishing trips with 670 fish hauls. During those trips 
80 droll sea lions were captured mainly subadult males (Otaria flavescens), one bottlenose dolphin (Tursiops 
truncates), 1 Cheloniidae turtle, 78 species of sharks Mustelus sp, Mustelus whitneyi, Notorynchus cepedianus, 
Echinorhinus cookei, Galeorhinus galeus and Squatina sp; 556 stripes velezi Raja species, Sympterygia 
brevicaudata, Rhinobates planiceps, Torpedo peruvianus, and Myliobatis Myliobatis longirostris sp. In terms 
of seabird interactions , with the boats(Sula nebouxii),  the blue-footed booby 20 individuals were entangled in 
the nets as they flew around it trying to remove the fish from the net and another 20 collided with the vessels. 
The CPUE was estimated at 0.12 mammals/haul; 000.1 turtles/haul; 0.12 sharks/ haul, and 0.83 rays/haul. The 
percentage of marine mammal mortality was 75% and birds 28%. The results suggest that the sea lions, sharks 
and rays are highly affected by trawling and many of them are not considered as bycatch in fisheries legislation 
(especially sea lions and sharks).It is therefore recommended that mitigation regulations should be established 
on nontarget species. 
 
 
REVIEW OF SKATE BY-CATCH LEVELS AND TAGGING DATA COLLECTED BY 
CCAMLR SCIENTIFIC OBSERVERS 
 
Miller, A.J., Reid, K. 
Commission on the Conservation of Antarctic Marine Living Resources (CCAMLR) 
Secretariat, Australia. 
 
Elasmobranchs are caught, either as target or bycatch, in a range of commercial fisheries using a variety of 
bottom fishing methods including trawls, gillnets and longlines. In general elasmobranchs are slow-growing 
and have low reproductive rates and this has made them highly susceptible to the effects of overfishing. In 
addition, as ‘apex’ predators the depletion of their populations is likely to have a range of effects on other fish 
populations and on marine ecosystems generally. Skates and rays are taken as bycatch in the demersal longline 
fishery for the toothfish fishery in the CCAMLR area. Understanding the implications of this bycatch has been 
identified as a priority component of the ecosystem-based fisheries management approach implemented by 
CCAMLR. Measures introduced by CCAMLR to reduce skate and ray bycatch include nontarget taxa catch 
limits and move-on rules. Furthermore the data collection priorities of the CCAMLR System of International 
Scientific Observation have placed a specific emphasis on gathering data on skates and rays, including the ‘Year 
of the Skate’ in 2008/09. During this period biological data collection and tagging of skates and rays was given 
priority over all other bycatch and this has provided a large amount of data from areas where little or no research 
has been carried out on these taxa. The CCAMLR secretariat is currently undertaking a review of all observer 
data on skates and rays, which includes data from the Atlantic, Indian and Pacific sectors of the Southern Ocean. 
This review of observer data will assist in determining issues that may influence skate bycatch, such as bottom 
topography/depth of fishing as well as the correlation with catches of target species. In addition the review will 
examine aspects of species distribution, movement, recapture rates and susceptibility to hook injury induced 
mortality to provide a better understanding of the biology and ecology of these key components of deep sea 
benthic fish communities in Antarctica. 
 
 
MONITORING OF SUBLITTORAL BENTHIC COMMUNITIES IN THE AREAS OF 
MANAGEMENT AND EXPLOITATION OF BENTHIC RESOURCES (AMERB) 
 
Oroza, C. 
Instituto de Fomento Pesquero, Chile. 
 
The management and Exploitation Areas for Benthic Resources (AMERB) are a unsaturated fisheries 
management regime in Chile since 1997. This measure gives exclusive rights management to artisanal fishing 
organizations on various benthic resources (eg: macroalgae, molluscs, crustaceans, echinoderms, urochordates) 
within a given area of the ocean floor. Since 2006, the Fisheries Development Institute (IFOP) annually 
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monitors the performance of a group of AMERB with special attention on resources: Loco (Concholepas 
concholepas), limpets (Fissurella spp), red sea urchin (Loxechinus albus) and stick-Kelp (Lessonia trabeculata). 
Monitoring focuses on biological and fishing indicators of each resource (eg: average density, age composition, 
etc.), but also involves the study of benthic communities that support AMERB target species. The benthic 
monitoring by IFOP comprises two distinct approaches to spatial scale and taxonomic resolution. The first 
approach aims to characterize the AMERB submarine floor, according to the different types of communities 
present (e.g., kelp forests, barren grounds, barnacles covered substratum, sponges and/or sea squirts, etc). This 
first approach requires systematically covering the entire AMERB, and therefore necessary to work together 
with local fishermen who rely on the diving work. The IFOP technical team trains local divers participating in 
the activity so they don´t fail to recognize each type of community. The second approach is a high resolution 
taxonomic community study, focusing on the type of community with greater spatial coverage according to the 
results of the first approach. With this information we estimate ecological indicators such as the Shannon 
diversity, Simpson diversity, specific Dominance, Dominance K-index, etc. and test hypotheses to assess 
whether there are changes from one year to another. This assessment is carried out by scientific divers (marine 
biologists) who share knowledge in identification of macroalgae and invertebrates. So far, the results have been 
mainly descriptive, thus having identified 24 types of communities that are characteristic of shallow rocky 
bottoms in the north, north-central, south-central and south of Chile sublittoral. This list of different types of 
communities has been practical and is to be used in training the technical team of IFOP delivery to local divers. 
The sustained strengthening over time of this collaborative work has allowed IFOP analysts to develop AMERB 
mapping the spatial distribution and percentage coverage for each community. 
 
 
GEOGRAPHIC, GEAR- AND FISHER-SPECIFIC DIFFERENCES IN CATCH 
COMPOSITION IN AN AUSTRALIAN COASTAL LINE FISHERY 
 
Gray, C. 
New South Wales Department of Primary Industries (NSW/DPI), Australia. 
 
Commercial line fishing is used to target a large diversity of demersal and pelagic teleosts and elasmobranchs 
on coastal continental shelves worldwide. In recent years, there has been much emphasis on identifying and 
quantifying discarded catches and interactions with protected and threatened species and habitats in such 
fisheries. In this presentation the rationale, design and results of an observer-based survey of commercial line 
fishing in eastern Australia are reported. Observers monitored and sampled catches from three main methods; 
longline, dropline and handline, in a stratified design across three geographic zones for two years. The data 
show that the retained and discarded catch compositions differ greatly among individual methods, with 
handlining and droplining primarily capturing demersal teleosts in shallow and deep waters respectively, 
whereas longlining mainly captured large sharks. Catch composition of each method varied geographically, 
among seasons and was dependent on the practices of individual fishers. There were few interactions with 
protected or threatened species. The data show that the different methods of line fishing need to be managed 
separately, and that current regulations need to be changed for the sustainable harvesting of fisheries resources 
in the region. 
 
 
MAPPING AREAS AND TIME PERIODS OF HIGH PACIFIC HALIBUT BYCATCH: 
POTENTIAL PRODUCTS TO ASSIST FLEETS WITH VOLUNTARY BYCATCH REDUCTION 
 
LaFargue, J.   
NOAA/NMFS, USA. 
 
In the past there has not been any incentive to target Pacific halibut by the West Coast Limited entry trawl fleet 
since Pacific halibut were prohibited from being landed. There also has not been an incentive to avoid areas of 
high bycatch areas of Pacific halibut, especially when there wasn’t a fisheries observer onboard. This all 
changed with the start of the catch shares program in 2011 with its quota pounds, and 100% observer 
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requirement. The vessels fishing north of Cape Mendocino, CA were allocated Pacific halibut quota. Once a 
fisher catches their quota pounds they have to either purchase more quota pounds or stop fishing. Now there is 
an incentive to avoid Pacific halibut. The majority of Pacific halibut caught on LE trawl vessels both north and 
south of Cape Mendocino are now being accounted for with the increase to a 100% observer coverage. This 
gives managers more accurate estimates of total catch. By looking at observed Pacific halibut catch by 
poundage/numbers, date, depth, and area we can identify area/time periods of high bycatch. Through GIS we 
can map these areas to produce a usable product for managers and the fleet. Bycatch maps based on the past 12 
years of Pacific halibut catch data collected by the West Coast Groundfish Observer Program, can easily identify 
areas and time periods of high Pacific halibut bycatch. This information can be used by the fleet to avoid these 
areas/time periods to voluntarily reduce their take of Pacific halibut. With the increased concerns over 
decreasing stocks, bycatch maps could be used to help achieve the common goal of voluntary bycatch reduction. 
 
 
SEABIRDS IN SHELLFISH FISHERIES 
 
Yañez, O. 
Instituto de Fomento Pesquero, Chile. 
 
Usually, the crustacean trawl fishery has been accompanied by seabirds that interact directly or indirectly with 
the vessel and is the case of albatrosses, petrels and shearwaters from Taltal to Talcahuano. These birds normally 
feed from bycatch attached to the capture. This presentation consists on photographic records of the sighted 
species from fishing areas where nylon shrimp (Heterocarpus reedi), Yellow Shrimp (Cervimunida johni) and 
lobster (Pleuroncodes monodon) are captured from the third to the eighth region of Chile. 
 
 
HOW CAN FISHERY MONITORING PROGRAMS SUPPORT AN ECOSYSTEM BASED 
APPROACH TO FISHERIES MANAGEMENT 
 
Van Niekerk, J. 
NOAA/NMFS, USA. 
 
The Fishery Observer Program has been crucial in accumulating data for monitoring ecosystems, especially in 
the pelagic regions of the Northern Pacific Ocean. Due to observer tolerance to bad weather conditions and the 
understanding of the Open Sea, data which would be otherwise hard to come by have been recorded by very 
dedicated men and woman. The objective/s of Observers is to collect data that can be used to determine the 
effect of Conservation Laws governing, but not limited to, the commercial fishing industry. Data collection 
occurs in the form of collecting whole specimens (to identify natural history patterns) or organs of specimens 
(e.g. crucial in testing for certain amino acids which are used to identify prey items, sexual maturity and growth 
rates). The data is also used to find alternative or improved ways of fishing in order to prevent the capture of 
and protect non-targeted species such as Mammals, Birds and Turtles. A key preventative measure was the 
utilization of pingers which deter mammals from swimming into drift nets, based on their frequencies emitted 
which is unique to the various marine mammal species. Another prime example is the data used to determine 
Highly Migratory Species (HMS) diets which have been recorded for almost 20 years, highlighting a clear 
pattern in Pelagic Species positions in the food web. By focusing on core representatives from various animal 
taxa, a much broader view of predator-prey species interactions have been obtained. There are 2 specific species 
worth mentioning, namely Pacific Swordfish (Xiphias gladius) and Common Thresher Sharks (Alopias 
vulpinus). Both are important commercial species and make up the majority of pelagic fishing by vessels off 
the California coast. Pacific Swordfish are preyed upon by Short fin Mako Sharks (Isurus oxyrinchus) which 
constitutes a big portion of the latter’s diet. Swordfish, on the other hand, are known to prey heavily upon 
Pacific Hake (Merluccius productus), another economically important species. The interactions of these various 
species are all affected by man. By studying the predator-prey interactions we could establish ways of managing 
our fish stocks more successfully thus ensuring productive fish stocks for future generations and limit 
competition between man, non-targeted and protected species which share common resources. It is important 
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to promote the Observer program on an International scale and build close ties with the World’s major fishing 
communities. Results obtained will ensure the survival of fish stocks at a level sufficient to sustain the Global 
community. 
 
 
MONITORING PROGRAM OF HARMFUL PHYTOPLANKTON, MARINE TOXINS, 
AND ENVIRONMENTAL VARIABLES IN FJORDS AND MACROZONE SOUTH OF 
SOUTHERN CHILE 
 
Guzmán, L., Vidal, G., Vivanco, X., Arenas, V., Palma, M., Iriarte, L., 
Mercado, S., Fernández-Niño, E., Monsalve, J., Pizarro, G., Pacheco, H., 
Alarcón, C., Espinoza, C.  
Instituto de Fomento Pesquero, Chile. 
 
In the last four decades, it has been observed worldwide an increase in the frequency, intensity and geographical 
coverage of the red tides that are technically called Harmful Algal Blooms (HABs). Chile has not been oblivious 
to these phenomena. The HABs correspond to a proliferation in aquatic environments of microscopic algae that 
can cause massive death of fish and a variety of other organisms, contaminate seafood with toxins, and alter 
ecosystems. The impacts on man and his activities, includes poisoning from seafood consumption, which can 
be fatal. In addition there has been mass mortalities of marine organisms in the natural environment and 
breeding and growing systems, alterations of coastal habitats and these events have caused disruptions in social 
and economic systems. The absence of antidotes for toxins, lack of technologies to control blooms in the 
environment or to eliminate toxins from shellfish, has caused disturbances in social and economic systems In 
addition the lack of models to predict the onset, duration and place of occurrence of the blooms has forced us 
to have tools to counter these weaknesses, such as monitoring programs. These are understood as a systematic 
activity in space and time, oriented to obtain information to determine the natural tendencies of certain variables 
that can be used as indicators of environmental change and eventually as risk indicators to public health, the 
environment, and productive activities. In this case, these programs provide timely and reliable information 
which is an early warning. The three southernmost administrative regions of Chile, Los Lagos, Aysén and 
Magallanes, are affected more frequently and reoccur every year since the mid-2000s, although HABs have 
been known to occur in the Magellan region since 1972, and in the region of Aysén starting in 1994, and in Los 
Lagos region since 2000, in regard to Alexandrium catenella and paralytic shellfish poison. But there is evidence 
from other harmful taxa and other marine toxins. This change in the behavior of HABs determined since May 
2006, the development of a phytoplankton, marine toxins and other environmental variables monitoring 
program, covering all three regions, to provide data and information for authorities decision making, and to 
achieve a better understanding of this phenomena. This presentation shows the structure and organization of 
the monitoring program, highlighting the features to achieve reliable and timely data, including the logistics to 
access the sampling points, sampling techniques, samples analysis, data analysis, and presentation and 
dissemination of results, considering the extent and geographical complexity and the need of local working 
groups in the regions covered by the study. 
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Session 11 
 

DOCUMENTARY FEATURETTE, OBSERVE THIS! PROVIDES OBSERVERS 
WITH A REALISTIC CONTEXT AND MEANS BY WHICH TO SHARE WORK RELATED 
EXPERIENCE AND ADVICE 
 
McMahan, C.   
NOAA/NMFS, USA. 
 
Because fisheries observers work independently out at sea and spend relatively little time with each other 
exchanging ideas and information are limited. This lack of discourse can in turn result in lost opportunities for 
observers to benefit and learn from the experiences of their colleagues. This 15 minute documentary featurette 
explores just a few of the challenges and other work related issues faced by current observers in the Pacific 
Islands Regional Observer Program (PIROP) as well as some of the methods these observers have used to deal 
with them. Using visual media and personal interviews to illustrate these experiences, OBSERVE THIS! serves 
as a unique way for these observers to share valuable information not just within PIROP, but to observers 
collecting data in other programs as well. Topics discussed include certain challenges regarding sampling 
methods and data collection duties, space constraints and other potential hazards typical to fishing vessels, 
maintaining positive working relationships with fishers’ personnel, as well as issues concerning diet and 
personal health. Because these topics are not program specific and likely apply to some if not all other programs, 
observers can benefit universally from this entertaining and informative method of discourse. Furthermore, in 
hopes of improving the quality and extent of knowledge that fisheries observers have about their and others’ 
programs and in turn promoting an increased level of professionalism, we propose that OBSERVE THIS! serves 
as an example for ways of initiating an ongoing and international exchange between observers within and across 
programs. 
 
 
STUDY CASE: THE SCIENTIFIC OBSERVER ROLE IN THE MERLUCCIUS 
GAYI GAYI FISHERY, VIII-REGION, CHILE 
 
Ulloa, J. M., Luna, N., Villouta, C. 
Instituto de Fomento Pesquero, Chile. 
 
The fishery system – i.e. the social-ecological system surrounding the fishery that is at the core of the EAF 
(Ecosystem Approach to Fisheries) – is the starting point for defining the scope of the EAF. An EAF puts the 
fishery in a context of three main facets: its biotic components, its abiotic elements and its human dimensions, 
including social, economic and institutional frameworks and factors (FAO, 2010) (page xvii). The fishery 
system is a social-ecological system, and consists of linkages between people and the environment, also outside 
the actual operations (page 15). One of the many species Fisheries Scientific Observers (FSO) carry out a follow 
up sampling program in Region 8th is Merluccius gayi gayi fishery. This fishery is part of a fishery system 
characterized as a controversial and turbulent network of interaction embedded in a Social-ecological system 
(SSE) much greater and complex than the fishery system itself. Since Fisheries Scientific Observers are the first 
and most important link in the fishery knowledge management value chain of Merluccius gay gayi, it is 
worthwhile the effort of describing their experience accumulated in situ while performing their role in the 
fishery. The purpose of this presentation and poster is: 1) To describe Merluccius gayi gayi processes, 2) 
Identify the key problems that obstruct the FSO work fulfillment at the present time and 3) Suggest viable 
solutions to key-problems within the context of recently enacted Law Number 20.625 dealing with fishery 
discards. 
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RATIONALIZING THE IRRATIONAL: MANAGEMENT CONSIDERATIONS FOR AN 
OBSERVER PROGRAM TRANSITIONING TO A MULTI-SPECIES INDIVIDUAL 
FISHING QUOTA SYSTEM. LESSONS LEARNED FROM THE RATIONALIZATION OF 
THE GROUNDFISH FISHERY OFF THE WEST COAST OF THE US. 
 
McVeigh, J. 1, Benante, J. 2  
1. NOAA/NMFS, USA.  
2. Pacific States Marine Fisheries Commission, USA. 
 
The rationalization of the limited entry trawl fleet to a Catch Share (CS) management system on the West Coast 
of the United States occurred on January 11, 2011. This created sweeping changes to the management of the 
fishery. The fishery became an Individual Fishing Quota (IFQ) fishery for 62 different groundfish species. To 
track these quotas, fisheries managers implemented 100% observer coverage at sea and 100% catch monitor 
coverage for all landings. The increase in observer coverage in the rationalized fishery occurred while 
maintaining observer coverage levels in a variety of other fisheries observed by the West Coast Groundfish 
Observer Program (WCGOP) and the At-Sea Hake Observer Program (A-SHOP). These requirements had 
direct and meaningful impacts, in a number of ways, on the WCGOP and A-SHOP and how the programs are 
managed. The multi species quota system required shifting observer priorities and data timelines to accurately 
account for discarded catch of quota species for in-season reporting, while maintaining the collection of 
meaningful data on non-quota species to inform science objectives. The 100% observer coverage requirement 
had a dramatic effect on staffing and workloads for the WCGOP. Staff levels increased some, but not at the 
same dramatic rate that observer numbers and data collection increased. Five times more trainings were 
conducted and over 130 new observers were trained during the first year of the program. Maintaining and 
building upon the safety advances the WCGOP has achieved in the past ten years has been on ongoing challenge 
since ensuring the safety of observers and achieving 100% coverage can be counterproductive. Additionally, 
the observer program continues to explore cost saving alternatives to monitoring the fishery such as electronic 
monitoring. Large efforts like this require coordinating and collaborating with other agencies, fisheries groups, 
programs and stakeholders creating both opportunities for advancement and challenges to meet all the needs of 
the groups involved. Database needs and capacities were reevaluated as well as observer gear such as scales. 
Data products and reports generated by observer program scientists were augmented to handle the new level of 
coverage and sampling changes. While the CS program has been successful in many areas, the WCGOP 
continues to identify and act on improvements to the observer program management and administration. This 
poster will explore the web of issues that face an observer program undergoing significant changes and discuss 
insights gained from the rationalization of the west coast groundfish fishery of the US. 
 
 
INVESTIGATING POST-RELEASE SURVIVAL OF ISTIOPHORID BILLFISH IN THE 
HAWAII-BASED LONGLINE FLEET: AN EXAMPLE OF COOPERATION AMONG 
FISHERIES OBSERVERS, INDUSTRY, GOVERNMENT AGENCIES AND ACADEMIA 
 
Stoehr, C. 1, O’neill, F. 1, Moyes, C. 2, Bremer, K. 2, Kelly,J. 3, Musyl, M. 4,5 
 

1 Oceanic Environmental Consulting, USA.  
2 Department of Biology, Queen’s University, Canada. 
3 NOAA/NMFS, USA. 
4 University of Hawaii, USA.  
5 Pelagic Research Group, LLC, USA. 
 
Estimating post-release mortality of large pelagic bycatch species is critical to managing fisheries from an 
ecosystem based approach. For catch-and-release to be a viable management strategy there must be a high 
likelihood of post-release survival. As discards represent a significant proportion of the spawning biomass, 
determining their mortality is a management priority as established by the Magnuson-Stevens Fisheries 
Conservation and Management Act. Designing appropriate methods and tools to estimate survival is essential 
for establishing appropriate conservation techniques. Accurate estimations of mortality are challenging to 
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derive because of logistics, cost, experimental design, and obtaining sufficient samples. Although they are the 
right tool to indicate post-release mortality, the cost of pop-up satellite archival tags (PSATs) precludes their 
widespread application. Moyes and colleagues introduced a cost-effective biochemical approach that reduces 
experimental bias, increases sample size and would therefore optimize experimental design. We report the 
results of a survival study of striped (Kajikia audax) and Pacific blue marlin (Makaira nigricans) involving the 
cooperation of industry, federal fisheries agencies, university scientists and fisheries observers using minimally 
invasive state-of-the-art biochemical methods and PSATs. To circumvent the problems of collecting sufficient 
sample sizes, cooperative efforts between crews of fishing vessels, government agencies, fisheries observers, 
contractors, and academia is not only vital but it represents an effective means of reducing costs. Since 
September 2010, the Pacific Islands Regional Observer (PIRO) program has been gathering biochemical 
samples and deploying PSAT tags as part of a post-release survival study on marlin involving scientists from 
the University of Hawaii, NOAA Fisheries and Queen’s University. Though the techniques and sampling 
protocols are minimally invasive, one requirement of our sampling methods is that the observer must be well 
trained to process and store multiple biochemical samples in a timely and fastidious fashion; sometimes during 
adverse sea conditions. In addition, fisheries observers have provided critical input by further designing 
sampling strategies and gear that can be used onboard a wide range of fishing vessels with minimal impact to 
fishing operations. While previous post-release mortality estimates for Pacific blue marlin have been reported 
on sport fishing vessels in the Hawaiian Islands, these estimates do not necessarily translate to the commercial 
longline fishery due to many factors associated with longlining (e.g. hook type, time spent hooked on the line, 
leader material, fish size, and handling and discard practices). Although chartering commercial vessels would 
be the most efficient approach for sampling, it is also cost-prohibitive. Using the fisheries observer program for 
the majority of field work has provided high quality data at an affordable cost. By providing seasoned observers, 
PIRO and the contractor for the observer program (Saltwater Inc.) have presented observers with a unique 
opportunity to engage in meaningful, cutting-edge science that is critical for management while also providing 
valuable outreach to vessel owners and captains. Furthermore, having a direct link between observers and 
researchers has proven to be crucial in the success of this project. 
 
 

  


