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Question 1

How do you feel about the state of the 
environment today?

-The environment is good and improving
-The environment is poor and improving
-The environment is good and declining
-The environment is poor and declining



Growing problems…
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A community of seafood lovers



Taking too much…

• Over 100 years worth of 
declining marine stocks through 
early 1990s

• Hunted many marine mammals 
to near extinction

• Loss of marine predators from 
bycatch



Effects on Ocean Communities?

• All these impacts 
have taken their 
toll

• Predators are 
usually first 
impacted

• Cascading effects
• Food web out of 

whack 



Shark Populations Have Taken a Hit
Over 40 years of 
pressure

– Overfishing
– Habitat loss
– Pollution
– Bycatch mortality
– displacement



Showing the Diversity of Sharks in the Classroom

http://www.nationalgeographic.com/
magazine/2016/06/shark-species-
family-tree-ocean-ecosystem-
predator/



Shark are easier to overfish

• Many sharks are like us
- Long time to mature
- Slow growing
- Long lived
- Produce few, but large young

• Historically feared due 
to attacks on humans
- Bad reputation made them 

easier to harvest
- Fueled by Jaws PEWSteve Spielberg 1975



Differences  in Reproduction

• 12-15 Months
• K selection

• Spawn Annually
• r selection



White sharks
• Vulnerable to overfishing 

– Life history traits
– High value of jaws, meat and fins

• Caught as bycatch in fisheries
– Relatively low abundance
– High market value

• Protection
– 1994 CA
– 1997 U.S. Atlantic and Gulf of 

Mexico 
– 2004 CITES Appendix II
– 2005 HMS Fishery Mgmt. Plan -

All U.S. waters

Presenter
Presentation Notes
Because white sharks are slow to mature and produce few young, they are more vulnerable to overfishing and would recovery slowly from depletion. The high value of white shark jaws, meat, and fins mean that this species is very likely to be utilized.

 White sharks are caught occasionally as bycatch. As apex predators, white sharks have relatively low abundance. In addition, they are highly prized sharks and there are international markets for them. For example a set of jaws can be sold for over $10,000.

White sharks are protected by the CA State, federally in US eastern coastal waters and Gulf of Mexico and by CITES. All these agencies have prohibited the possession of white sharks (in absences of any amassed data) as a precautionary measure to ensure no directed fisheries develops for white sharks.



WE NEED A HERO



4 Very Crucial Steps

• Some landmark legislation
– Marine Mammal Protection 

Act (1973)
– State ban on nearshore

gillnets (1994)
– Magnuson-Steven Act 

(1996)
– CA Marine Life Protection 

Act (1999)



The Gillnet Story…

• Grew very rapidly in the late 
70s

• Very effective, but quickly over 
capitalized

• Rapid reduction in target spp
• High bycatch (marine 

mammals, birds, other fishes)



Gillnet fisheries of SoCal 
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Recovery of bycatch species
Especially predators!!!

• Other spp. caught in 
nearshore gillnets 
have shown similar 
increases (Pondella & 
Allen 2009)
– Giant black seabass
– Leopard shark
– Soupfin shark (tope)



CA sea lion (Calif. & Baja)
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Farallon Islands
Año Nuevo Island

Guadalupe Island

Known adult seasonal aggregation sites

Los Angeles



Adult habitat and migrations



White shark nursery

Los Angeles



NOAA-DFG Gillnet logbooks
DFG shark tagging program
DFG game warden reports
NOAA Observer program
PacFIN
MBA Juv. white shark tagging Prog.
Scientific collections
Newspaper and scientific articles

White shark catch data sources 
1936-2009; n=369

NOAA –DFG Gillnet logbooks

MBA
PacFIN

Sci. coll.

Lowe et al. 2012

Presenter
Presentation Notes
Our dataset comes from 219 independent records of white sharks captures in the Southern CA Bight from 1936-2006. 

These represent the proportion of white shark reports captured in commercial or sport fisheries.

72% of the records comes from PacFIN landing records (which is a database of commercial catch records) and scientific collections. All records were cross referenced and duplicates were removed. 
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Presenter
Presentation Notes
This graph represents the number of white sharks recorded caught in the various fisheries of southern CA. Entangling nets through lobster trap are commercial fisheries. Hook and line and gaffed are recreational fishers. 

Entangling net fisheries represent the largest white shark captures (about 70%) of all the fishing methods. Recreational hook and line represent the 2nd largest white shark captures at about 12%. 

The same number of juveniles caught in entangling nets and by hook and line fishers.



Subadults - Adults (> 11.5 ft)
Blocks fished

1936-2009

Presenter
Presentation Notes
The locations where white sharks were reported caught were mapped by each age class. 

The reported capture locations are mapped using California Department Fish and Game blocks which are ten nautical mile areas. The area within the dotted line that follows the perimeter of the mainland and islands designates state waters.

This first map is adult white shark captures. This represents known location for reported catch of the 16 adults.  Adults were caught more often in open water areas near the Channel Islands, where large pinniped rookeries are found. 



Juveniles (5.8-11.4 ft)
Blocks fished

1936-2009

Presenter
Presentation Notes
The next map shows the known capture locations for juvenile white sharks. Again this represents 22 known location of the 25 juveniles reported caught. We see that juveniles are reported caught more often in nearshore waters.



YOY (< 5.7 ft) 
Blocks fished

1936-2009

Presenter
Presentation Notes
For YOYs we can see that there is a large number of them are reported caught in the nearshore waters, with almost every block along the mainland with at least one reported YOY capture. There are also some that are reported caught in offshore waters. 



Entangling Net Captures & Effort 
1981-2012
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Presenter
Presentation Notes
Fishing effort was overlayed for surface/offshore fisheries in the black dots and bottom/inshore fisheries in the white triangles. We added another y-axis that represents the number of fishing days. From 1981-2004 is when we have the data of fishing effort.

The surface/offshore fishery targets swordfish and thresher sharks. This fishery’s effort peaked from 1982-1985 and has decreased steadily from this peak.

The bottom/inshore fishery targets halibut and white sea bass. This fishery’s effort remained high through 1993 with a sharp decline in 1994 when gillnets were banned in nearshore waters. The continued fishing effort of this fishery is in water shallow enough outside state waters. 

So, catch per unit effort for both fisheries shows a positive correlation with the number of white sharks being reported caught.



Working with local commercial 
fishers

Presenter
Presentation Notes
This graph represents the entangling net depth by month.

In the bottom/inshore fisheries in blue we see reported white shark captures peak in June and July, which corresponds to the peak of the CA halibut fishing season and the opening of the WSB fishery in mid June. 

The surface/offshore fisheries in yellow have a more protracted mode with peak capture reports in August and maintaining though Nov but these fisheries still catch fewer sharks than the bottom/inshore fisheries. These peak capture reports in August correspond to the opening of the DGN fishery in mid Aug.







Where do they live?
SPOT tag

PAT tag

Acoustic tag

Since 2006:
19 SPOTs
27 PATs
11 acoustic tags (8 year life)
10 archival tags 



White Shark Captures (2006-2009)
Lyons et al. 2013

Santa Monica Bay

Presenter
Presentation Notes
Shark are caught near shore and in corresponding blocks of high total effort 



YOY SPOT Detections (2006-2009)

44% of 
detections inside 
state waters

Lyons et al. 2013

Santa Monica Bay

Presenter
Presentation Notes
Spot detections.  White spots are hits inside state waters, black = outside



Fisheries interactions
• Avg. 44±24% baby white 

sharks found dead in nets 
annually (2006-2012)

• 94% survival for live caught 
and released sharks!

• Shorter net soak times can 
further reduce mortalities



Why hang out along certain SoCal beaches?



Pacific Coast Hwy



Shark Tagging

Help from Claude Panis HB, Joe Bailey SB, and Terry Yamamoto LACo lifeguards 



Seasonal migrations



Bring Data into The Classroom

http://www.gtopp.org



Autonomous shark tracking robots

• 1st fully autonomous tracks 
of a tagged shark

Yukun Lin – Harvey Mudd College

Dr. Chris Clark – Harvey Mudd College 
Engineering/Computer Sci.



Sharing the waves



Return of the predators
• It’s taken decades
• Better water quality, 

fisheries management has 
allowed for ecosystem 
recovery

• Predators return!
• “unintentional ecosystem 

management”



California’s greatest conservation 
success story



Question 2

Do you feel that you hear about 
environmental success stories?
• Yes
• No



Farallon Islands
Año Nuevo Island

Guadalupe Island

The Major Missing Habitat Piece

Los Angeles



Sharks’ All You Can Eat Buffet



Why is it important to Know about 
Sharks at the Islands

• Indicate Healthy 
Ecosystem

• Maintain Balance in 
Ecosystem

• Increase Biodiversity
• Decrease disease 

prevalence

• The Northern CI are 
critical habitat
– Lots of food
– High habitat diversity
– Far from human 

Impact



Sharks in the Sanctuary






http://www.scattn.org

Bring Data into The Classroom



The Channel Islands Array



Tracking Leopard Sharks
• Mixed habitat use
• Possibly restricted by temperature
• Came up from San Diego

Presenter
Presentation Notes
Guadalupe Island female white shark Gill Rakers was SPOT tagged in December of 2012. Since then she has made an amazing trek up along the coast of Oregon, back offshore and then venturing into the Sea of Cortez where it is assumed she went to give birth! You can follow her amazing journey in real time with the app Expedition White Shark! - See more at: http://www.marinecsi.org/tagging-updates/#sthash.imdopId3.dpuf




• Mixed habitat use
• Maybe forage in different habitats
• Came up from San Diego



• Remain along coast
• Facultatively use Estuaries
• Came up from San Diego



• South side of the islands
• Closer to deep waters
• Came from SF Bay



• Ontogentic shift in habitat
• Juveniles along the coast
• Adults along the islands



Why Connectivity Is Important

• Connectivity boosts 
ecological function
– Resistance 
– Resilience 
– Biomass

• Connectivity is 
dependent on 
movements

Pop 
1

Pop 
2



While predator recovery is a good thing, there 
will be consequences…

We have to learn 
to share the waves!
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