
Big Animals
In an Ocean of Data
Randy Kochevar, Senior Research Scientist
Oceans of Data Institute
Education Development Center, Inc.

Presented at The Exploratorium
From Data to Decisions: How Visualizations of Our Environment Inform Our Actions
May 19, 2015

Copyright© 2014 by Education Development Center, Inc.

Presenter
Presentation Notes
Quote from Davenport: “the rise of data is taking place in virtually every domain of society”  p. 2Quote from The 4th paradigm:  



Copyright© 2014 by Education Development Center, Inc.

Presenter
Presentation Notes
Oceanography and ocean observations are different today.  We are in the middle of a major paradigm shift in ocean science – from a discipline dominated by expeditionary science, sea-going researchers and data access at the discretion of project PIs



TOPP Concept
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What did we hope to accomplish?
Learn where animals go
Figure out better ways to follow them 
Learn how to predict where they’ll go next
Use this information to help protect them
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TAG A GIANT CAMPAIGN 1996-2010
1050 Atlantic Giant Bluefin Tuna Tagged



The Decline of West Atlantic Bluefin
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Gulf of Mexico Spawning Population
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ICCAT Atlantic Bluefin Tuna 
Management Boundary



Block et al. 2005, Nature

GOM

Med

Tagging Revealed Two Populations
Only on Spawning Grounds Can you Find Single Stock



Distribution of bluefin tuna in the 
Atlantic Ocean



Gulf of Mexico breeding sites

Teo and Block, 2010 PLoS One



2014 Closure

National Geographic



A Decade of TOPP
23 species 
tagged

More than 
4,300 tags 
deployed

335,386
track Days 
(and 
counting…)



Track 
Fidelity



We have begun to discern how closely 
related species use the ocean differently



Where Predators (23 species) 
spend their time

Biological Hot Spots of the Pacific Ocean

White
Shark
Cafe
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Presentation Notes
To appropriately describe multi-species density patterns, individual tracks should be representative of natural spatial coverage during the time period of interest and the sampling units (e.g., individual, species) should be equally represented.  For Example: short duration tracks are typically overrepre-TOPP Is Building The Foundation Upon WhichEffective Resource Management of Open ocean Life Can be Established sented, skewing total spatial coverage toward the tagging locations The number of locations (track length) is variable among individuals, and samplesizes are variable among age classes, genders, species and seasons.Sampling effortIndividual location estimates more proximal to the tagging location received a lower weight than later locations because more individuals had location estimates earlier in their tracks. Also, longer tracks received a higher total weight than shorter tracks



VR4 Global Active 
Detection of Acoustic Tags



Monterey Bay

San Francisco

Carmel

Ano Nuevo Is.

Farallon Is.

Pt. Reyes

Tomales  Pt.
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Focused at rookeries along the coast eating sealsSpend a lot time there then move directly to another rookeryWe can also see exactly when they leave and when they returnIn many cases if they are not at one rookery they are at anotherThe acoustic tagging project is in the initial stages 





Liquid Robotics Wave Glider



Presenter
Presentation Notes
– to one in which vast amounts of data are being collected continuously and automatically, and which, via emerging cyberinfrastructure, are available to just about anyone with the wherewithal to find and access them. We are finding ourselves immersed in Oceans of Data.



Source: The New Yorker, December 6, 2010.
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Why the Oceans of Data Institute?

• Workforce imperative
• Educational imperative
• Social imperative

“Decisions based on data and analytics will 
play an increasingly important role in business 
and society.” Davenport and Kim (Harvard Business 
School and KNDU Lab for Analytics Research), 2013
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“Get familiar with Big Data now, or face a permanent pink slip”  WSJ Apr 9, 2014



Challenge: Most classroom experiences are with small, 
student-collected data sets.

Photo credit: National Science Education Standards
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Addressing the challenge: Oceans of Data Institute

Act as a hub 
for diverse 
stakeholders

Develop and test 
curricula and tools

Build a 
research-based 
learning 
progression

Research Convene

Develop 
and Test
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click to progress through the animationOther thoughts:We don’t want to see our students left behind in a world where sophisticated understandings of data are required for the most economically… productive jobs.A transformation we’re looking to drive.Research Lends us evidence to help us develop tools.



• Get students quickly to the data
• Provide tools that allow students to interact 

with the data as scientists do

Ocean Tracks: Investigating marine migrations 
in a changing ocean
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When designing data access/ analysis tools for student use, it is critical to understand what your learning goals are and automate processes not important to these goals. Last thing I’ll show you is a quick sequence of screen shots from our Ocean Tracks beta interface, which we’re constructing based on Oceans of Data guidelines. A collaboration with Stanford’s Hopkins Marine Station, we’re providing access to data from satellite-tagged marine animals, along with physical oceanographic data. <click> Our goal has been to develop an interface that gets students quickly to the data and provides them with tools that allow them to interact with the data as scientists do. The interface takes students directly to an interactive Google Map view of the Pacific.[click and talk through animation]  Students are able to easily turn on and off tracks such as these elephant seal tracks and white shark tracks. We’ve also provided a tool that allows them to focus on a particular track and dynamically graph certain parameters – for example this elephant seal’s deepest daily dive, speed, curviness, etc. They can also overlay time-coordinated maps of sea surface temp, chlorophyll, currents, human impacts. We pilot-tested this in classrooms last spring and this fall, and have promising indications that the interface is encouraging students to engage with the data in the ways we had hoped. 



The Oceans of Data Institute aims to teach the 
next generation the art of discovering meaning in 
data, and to define and develop tools that engage 

students in data-intensive investigations.
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