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Research

Metabolic Effects of Prey Encounter Rates and Transit Costs:

     In from 2012 to 2014 we partnered with Alaska Pacific University graduate student, Tori Norrell and her mentor Leslie Cornick to quantify how the foraging behavior of 1.1 California sea lions (Zalophus californianus) relates to their metabolic rates and their behavior.  We examined how different levels of foraging effort may affect the animal’s metabolism. This year a paper was accepted and is currently in press:

Neises V, Zeligs J, Harris B and Cornick L (In press). Examining the metabolic cost of otarid foraging under varying conditions. Journal of Experimental Marine Biology and Ecology.
Whisker Research
      SLEWTHS partnered with University of California, Santa Cruz graduate student, Liz McHuron, to measure pinniped vibrissae using 1.2 of our California Sea Lions (Zalophus californianus) to see the whisker growth dynamics using photogrammetry.  Each month we took several calibrated photos of our animals whiskers to monitor growth and loss of whiskers.  Stable isotope analysis of vibrissae can provide a temporal record of foraging behavior in pinnipeds, and is one of the few methods available to measure individual behavior over a relatively long time period. Despite the increasing use of this method, an understanding of vibrissal growth dynamics are lacking for most pinniped species, yet are necessary for appropriate study design and interpretation of isotope data.  This study provided the first measurements of growth rates and growth and shedding patterns in spotted seals (Phoca largha) and California sea lions (Zalophus californianus) using photogrammetry of captive animals (nspotted = 2, nsealion = 5). These data may have implications for the utility of this method in assessing spotted seal foraging behavior and for appropriate application of growth rates in assessing vibrissa age in otariids.  The work was published this year:
McHuron, EA, Walcott, SM, Zeligs, J, Skrovan, S, Costa, DP, Reichmuth, C. 2016. Whisker growth dynamics of two North Pacific pinnipeds: implications for determining foraging ecology from stable isotope analysis. Marine Ecology Progress Series 554: 213-224.
Sea Lion Maneuverability Study
In early 2016 1.3 of our sea lions participated in a pilot study to digitize and quantify sea lion maneuverability and physical characteristics of movement working with Dr. Frank Fish of Westchester University.  This work was submitted to the Office of Naval Research as a pilot study, requesting funding as part of a three year investigation.  The grant was awarded and is scheduled to begin seasonally in 2017.
The California sea lion maneuverability study will primarily consist of passively recording the sea lions with video photography while they swim under trained control or free swim conditions.  This will include creating a digital database of sea lion locomotion focusing on steady, fore flipper driven forward motion, which sea lions use to generate the majority of thrust while swimming. However, it will also include data on accelerating from rest, turning (sea lions are highly agile and maneuverable), station holding (hovering). Video recorders will collect images either passively or from animals under trainer control. This data, which will be the most extensive and highest quality in existence, will be used to develop models for hydrodynamic testing.  In addition, indirect measurement of force production will be performed with the sea lions trained to swim through a sheet of microbubbles.  The microbubbles will be generated from a compressed air source that was forced into a finely porous hose laid along the bottom of the tank approximately 2m away from the side-wall.  An animal will swim over the hose so that the bubble sheet was oriented along its dorso-ventral midline.

Calibrating Accelerometers for Field Research in Prey Capture Rates

In 2015, SLEWTHS partnered with Moss Landing Marine Labs Marine Mammal Faculty researcher, Dr. Gitte McDonald and her graduate student, Mason Cole in his Masters project.  This project will help validate the use of modern, triaxial, fast-sampling accelerometers to reliably identify prey engulfment and possibly prey size by California sea lions. These tags have successfully been used for this purpose with a captive harbor seal wearing the tag on its head (Ydesen et al. 2014). The purpose of this project is to validate this methodology for use in California sea lions, offering a reliable, noninvasive, and important means of enumerating and categorizing prey capture events for potential future use in wild sea lions. 
Trials were conducted throughout 2016 with 1.1 of our California sea lions (Zalophus californianus) wearing accelerometers either on their head or on the back while presented with a prey item underwater. Prey item size is recorded prior to feeding and each fish is presented within view of an underwater-mounted GoPro cameras synced precisely to the accelerometers. The sea lions are recorded eating the prey item by both accelerometers and GoPro cameras and the data will be analyzed by computer algorithms to see if the accelerometer can reliably detect the feeding events.
Publications, Presentations, Proposals and Permits (P4)

Publications

Numerous overhauls and edits were made to the SOP manuals for the Encounters and regular laboratory operations.

The staff as a whole wrote and published 2 volumes of our Inspiring Minds Newsletter (5/16), (10/16) and Dr. Zeligs produced a 2015 end of year report.
McHuron, EA, Walcott, SM, Zeligs, J, Skrovan, S, Costa, DP, Reichmuth, C. 2016. Whisker growth dynamics of two North Pacific pinnipeds: implications for determining foraging ecology from stable isotope analysis. Marine Ecology Progress Series 554: 213-224
Neises V, Zeligs J, Harris B and Cornick L (In press). Examining the metabolic cost of otarid foraging under varying conditions. Journal of Experimental Marine Biology and Ecology.
Presentations and conference participation
Dr. Jenifer Zeligs presented  a keynote address of “Communication 101”at the Global Equus International conference in Sao Paulo, Brazil in January.
Dr. Zeligs, Michelle Jones and Sean Williams attended the Australasian Training and Conditioning Workshop held in Rockhampton, Australia. Dr. Zeligs gave a keynote presentation on “Communication 101”. She also did 3 workshops On Training for Advanced Medical Procedures and a book signing at the conference. 
Melodie Lawicki and Jana Martin attended the annual International Marine Animal Trainers Association (IMATA) conference held in San Diego, CA. 

The project participated in a local Moss Landing Craft fair by offering paintings made by our sea lions. 

Proposals and Permits

-Renewed our APHIS public display license.

-Renewed IACUC protocol #887, 1009, 1015
-Received IACUC permit #1027
Education and Public Outreach

Sea Lion Stewards Environmental Education Program and Beach clean-up activities

SLEWTHS conducted 14 Sea Lion Stewards half-day programs for over 409 participants who collected over 146 lbs of garbage from our local beach in the process.  
Sea Lion Encounters Public Outreach Program

Based on daily performance tallies, approximately 48,880 people attended performances of Sea Lion Encounters in 2016.

Sea Lion Encounters was featured at:

· The Pima County Fair in Arizona: April 14th-24th, 2016 
· The Santa Clara County Fair: August 4th-7th, 2016. Where we won People’s choice award!
· The Eastern Idaho State Fair: September 3rd-10th, 2016 
Tours for MLML, CSU, and other academic institutions

10 private tours and/or demonstrations were provided on-site by SLEWTHS.

-
2/3/16 Tour for Kenneth Cole and two marine ops employees. 
-
3/4/16 Tour for Brian Nelson, and 3 others from Monterey Harbor
-
4/1/16 Tour for William Cochran and two friends
-
4/30/16 MLML Open House – 2 sea lion demonstrations plus public viewing

-
50/1/16 MLML Open House – 2 sea lion demonstrations plus public viewing

-
8/19/16 Tour for Dave Lichman and 5 students 
-
8/23/16 MLML New Student orientation, 15 people

-
11/9/15 Demonstration for MLML Marine Mammal Class, 12 people  
-
11/28/16 Moorpark College Exotic Animal Training and Management class came for annual demonstration and seminar, 40 people 
-
12/30/16 Tour for ex-student Vera Levitt and family 

Classes
-A total of 27 undergraduate students from the all over US attended 2 intensive immersion classes in marine mammalogy through CSUMB extended education department representing 9 different universities in addition to CSUMB.
Workshops
· Dr. Zeligs and Alex Tyrell taught a workshop focusing on bridge and target techniques along with other positive reinforcement based methods at Discovery Horsetours, Costa Rica February 12th-19th for 10 people from all over the world.
· Dr. Zeligs presented a workshop entitled “Giving Animals Purpose: Training for Advanced Medical Procedures” at the Australasian Training and Conditioning Workshop for over 100 people.
Internships 
· 27 day-long internships for class students were conducted

· 7 multi-day adult internships were also provided

· 6 Jr. Internships were provided for aspiring future marine mammalogists

· 5 Certificates of Completion in Marine Mammalogy were earned by people who successfully completed both classes and a week-long internship.

Student projects
· Mason Cole a MLML Masters student worked on his thesis research with us
· Brandy Ziriax – an undergraduate in Psychology did her service learning for CSUMB
Media

· Numerous interviews for local media were provided by SLEWTHS staff at each of our public outreach events.
· SLEWTHS staff created numerous Facebook posts to promote ATR and SLEWTHS activities and programs.

Consulting and Contract Work

· Dr. Zeligs consulted for the Monterey Harbor to certify technicians on marine mammal behavior and awareness.
· Two of our sea lions were special quests at a charity event associated with the superbowl (held in Santa Clara).  In attendance at the event were numerous celebrities such as Lt Govenor Gavin Newsome and Quarterback Joe Montana.
· Dr. Zeligs acted as a training consultant for the Taronga Zoo and Sydney Wildlife Zoos in Australia.
Facilities
Projects

- Over the course of months, at long last we completed the build of the back facility area into a fourth pool and deck (N4).  The new N4 is twice as large as the previous in both the pool size and the deck spacing.  The decks were built to be continuous with the existing structure so that animals can be allowed to move freely between all four pools.  This process was done entirely by our staff and involved months of work preparing the area and constructing decking and netting.  The pool that is currently in use is still a soft-sided pool and will eventually be replaced with a deeper fiberglass pool which was cost prohibitive at this time.  Soft netting and a full shade canopy was installed for maximum animal health.
- A new, larger drainage caisson was installed along with the new pool to accommodate the larger water volume. As well as extensive water systems modifications.
Acquisitions
- Bought a new sea lion transport truck, fixed it up, and retrofitted for sea lion transport
- Bought a new main facility sea water pump

- A new pigeon cage was donated by Susan Brown (an intern)

- Created several new posters for our Sea Lion Encounters presentations

- Bought a new front pool (T2) for Sea Lion Encounters 

- A new shade cloth for N4 was donated by Cheryl Lessnick (an intern) 
Animals
Sake:
RIP Sake, the sea lion 1987-2016

(Here is a biography of Sake the sea lion written by Dr. Jenifer Zeligs.)

Sake, an extraordinary California sea lion, died serenely in my arms on June 23, 2016. At the age of 29, Sake outlived her oldest wild counterparts by at least 4 years, and her long and inspiring journey is now a legend in the animal world. It is my hope to share her story so that the final force of her life will spread as wide and as far as it can reach, that the last ripples of her story will uplift each of you with joy and awe, as she has done for me all these years. Her story must certainly stand contrary to the simple-minded swell of anti-zoo rhetoric that currently confuses the most well-intentioned animal lover. Sake worked free in the open ocean, she worked free in all her care, and her life mattered to science and to the public in general. Sake could not have survived on her own in the wild, and yet she led an almost Forest-Gump-like life. I am blessed to say I got to go along for the ride.
Sake’s early life began as a stranded sea lion pup during an El Nino event in 1988. After her rescue and rehabilitation at a stranding center she was transferred to the University of California, San Diego Scripps Institute of Oceanography to the laboratory of world-renowned marine mammal scientist, Dr. Gerald Kooyman. This resulted in the first of many revealing insights into the physiology of sea lions (Williams et al. 1991), which helped to shape the careers of marine biologists and the science that followed.

When I finally met Sake, Dr. Kooyman had transferred her to one of his distinguished students (and my future mentor), Dr. Daniel Costa, at Long Marine Laboratory at the University of California at Santa Cruz. She was a feisty little thing who learned quickly and seemed different from the 30 or so other seals and sea lions I had so far worked with in my young career (nine years) in 1989. In those days, Sake and I were free to try lots of new behaviors and experiences - it was still a year or two from the research project Dr. Costa intended her to participate in. She was smart and eager, and we formed the communication matrix that would last a lifetime. I can remember back in those days sleeping overnight with her and having her slowly creep in closer and closer to me as the night grew colder. My lasting memory was what restless bedfellows sea lions make, as Sake's seemingly constant fidgeting kept me awake all night long, but in hindsight it was a very special beginning of our connection.

In her younger years, she learned to participate in my PhD thesis research, wearing harnesses and heart rate monitoring equipment and learning to dive on cue in various surface/dive pattern intervals and for durations up to 5 minutes. Sake amazed others in the marine mammal field by willingly stationing in a respiration chamber for up to one hour while freely able to leave at any time. Thanks to Sake and several other animals, we came to understand how profoundly flexible the metabolic rate of the sea lion was and how this helped them adapt to the challenges of living as a mammal in the ocean (Hurley and Costa 2001). During this time she helped several other researchers determine the specific gravity of a sea lion (Williams) and the turning acceleration and general swimming mechanics of sea lions (Fish et al. 2003), just to mention a few.
When this research was complete, Sake and I were fortunate enough to encounter a visionary and exceptional scientist, Dr. Jim Harvey (who eventually became the director of Moss Landing Marine Laboratories at California State University, where Sake eventually lived out the rest of her days with me in my facility). Dr. Harvey was a whale scientist, who, after struggling for years to get adequate underwater data on the lives of whales, came up with the curious idea that perhaps a sea lion might make a better witness of it (Harvey et al. 2001). And so began an odyssey of work with Sake released and free swimming in the open ocean, wearing video cameras and filming the underwater world and the creatures within. Unsurprisingly, this idea tickled the fancy of the press and the public and what ensued was a blizzard of media and attention. Sake was featured in two National Geographic documentaries, a report on Dateline, NBC, the cover of the Science section of the NY Times, several BBC programs and dozens if not hundreds of other reports. By the time Peter Benchley, having read about us in the New York Times, fictionally immortalized the story in his best-selling book White Shark, which was eventually made into a mini-series called Creature, I was sick of fame. Sake, however, took it all in stride, and truthfully seemed to truly relish the cameras…. she loved the attention!

Eventually, Sake was chosen by the United States Information Agency as the official mascot for the U.S. Pavilion at the World’s Fair in Portugal in 1998. The theme of that year’s World Fair was “Oceans” and Sake’s amazing story was told in video and signage, leading millions of visitors through our pavilion’s highlights of American excellence in the ocean world. In preparation, Dr. Sylvia Earle came to film welcome greetings with Sake, and Sake’s photo was featured on cornflakes boxes all over Europe.

Though the whale project ran out of funding and interest before it could produce much more than a concept, Sake and her friends were really the first creatures in what became a very prolific industry of "Crittercams" (which, thankfully, technology eventually improved enough to make much easier).
But Sake's career in the ocean did not end there, she worked at sea in a comparison study with some of the best human free divers in the world: Pierre Frolla and Loic Leferme. This study compared the heart rate of the similarly-sized human/sea lion divers. My lasting memory of that experience was about how much the mind controlled the humans and their abilities. They required long peaceful minutes at the surface, centering themselves before every dive. Sake could not understand what was taking so long. Why all the waiting? In boredom, she would routinely find gifts for me from the bottom of the ocean and bring them back in order, it seemed, to inspire activity and a change of pace. Earlier, I had at one time responded in delight when she brought up a Chiton shell from the sea floor. This evolved to bringing back gifts whenever she felt bored or wanted attention, or sometimes, I think, she did it just to be helpful. She would often watch us struggling to retrieve an object from the bottom of her pool and simply grab it and deliver it to us, helpfully. Her favorite gift was sand dollars, who lived in beds of thousands, right along our shoreline. On video once, we watched as she engaged in this behavior, swimming down to the bed, her head turning side to side as if she was trying to choose just the right sand dollar from hundreds, then suddenly she would strike, and before you knew it, she was at the surface. The delight on my face with her offering was clear on the video and most likely how the behavior was rewarded and perpetuated. I did feel bad sometimes for those poor sand dollars, but what a thoughtful present!

Although cooperative research was always a part of her life, (even in recent times her contributions to science continued, whether it was in helping to understand the growth patterns of sea lion whiskers (McHuron et al 2016, in press) or the effects of prey encounter rates on foraging strategies (Norell et al 2016, in press)), my life with Sake eventually became more focused on education than science, since soft money available for research became too inconsistent to reliably purchase fish.

I can remember years when my parents and grandparents helped to cover the basic cost of keeping sea lions alive - fish and veterinary care - since I was determined to hold onto Sake, care for her, and maintain her happiness at all costs. It was out of this desperation that a program and hundreds of careers were born. This was the reason I founded SLEWTHS: Science Learning and Exploration With the Help of Sea lions. It could really have been called "Science Learning and Exploration With the Help of Sake", not to take anything away from the several other wonderful animals and many people that also contributed significantly, but if it wasn't for Sake, I think I can say that I wouldn't have bothered.
SLEWTHS (and later, Animal Training and Research International) was a program founded to show people who wanted to work with animals, how to do so with compassion, communication, and above all, to live a life of service and dedication. Through the Sea Lion Stewards program, Sake taught thousands of school children to clean up beaches and cherish the ocean world. Through our public outreach she got to see the western US, always traveling in style like a superstar, arriving to a 3600 sq ft, two-tank salt-water facility, to greet her adoring fans and inspire them to care for the planet and learn about her world. Sake was a special guest on the Tonight show with Jay Leno, she was featured on the Discovery Channel’s shark week, and she swam with world famous ocean swimmer, Lynne Cox.

Sake’s picture is on the cover of Animal Training 101 (my book) and her gentle intelligent nature helped to establish the careers of so many prominent members of the animal community, including the current president of the International Marine Animal Trainers Association.
Through it all, Sake crossed the most unbelievable boundaries. Like an Olympic athlete of partnership and trust between human and animal, her triumphs helped to prove to others the level of what could be accomplished as a team. As far back as 1990, IMATA presentations about her cooperation in voluntary blood sampling, stomach entubation and anesthesia opened the doors to the world of possibility of what can be accomplished with trust and consent. Today, these ideas are all over the industry, back then it was revolutionary.
Over the course of her life, Sake stood calmly and without restraint to have her gums injected 19 times with lidocaine in order to remove a rotten tooth without the harmful risks of anesthesia. On another occasion she allowed 15 stitches to be placed to sew up a torn flipper, while she patiently and trustingly waited, unrestrained and free to leave at any moment. When it was time to remove the painful cataracts that had developed in her aged eyes, she traveled voluntarily an hour by car, and placed herself on cue into an anesthetic mask and breathed calmly for 4 mins of induction before falling asleep, then waking up with what would be much improved vision, but a painful post-operative eye. And yet she eagerly repeated the entire process in full knowledge of the outcome, only a few years later, for the other eye. Like the saying goes "Fool me once, shame on you, fool me twice shame on me." Sake was no fool. I believe that Sake knew and understood exactly what the probable and painful eye surgery would entail (it took over 6 weeks to recover the first time), and yet she willingly and even eagerly cooperated fully in the second procedure. Why would this be? A consistent lifetime of partnership and trust. A lifetime without force, but with positive reinforcement and elaborate and careful communication. This was the foundation that was born from a life of ethical and steadfast treatment, thanks to revolutionary veterinary care from her friend, Dr. Casper and the freedom that comes from not having to compromise the quality of care, over some other objective.

For me, Sake was the single greatest good fortune of my life, and I am overjoyed that the adventure lasted for as long as it did. Twenty-seven years is a long time to know anyone, and in that time Sake accomplished more than most of us would dream was possible. She was my most steadfast friend, my greatest teacher, and the best partner I will ever know. She made my dreams come true and she fulfilled my deepest childhood wish to be able to truly "talk" to animals.
For as long as I can remember as a child I harbored that secret fantasy (initially I imagined a cat with a magic collar that allowed it to talk....). Eventually, my relationship with Sake was the kind that inspired others to work with animals differently, to believe in the magical connection that is possible to develop with a constant and lifelong investment in kindness, connection, communication, and above all: consent. This was the relationship that everyone who loves animals truly wants to have and we got to live it and show others how to turn that fantasy into reality. When Sake and I were together, it would appear as though she understood what I was saying, even very nuanced and abstract ideas seemed to somehow be interpreted and understood at some level by her, or at least, it was clear she was working very actively to understand and reflect on my communication with her. It was as close to being Dr. Doolittle as anyone can get, and while I know it wasn't magic, and while I know it wasn't mind-reading, it felt just as good as if it was.
Clearly, the biography of Sake's life would have to be considered exceptional by any standard, human or animal. In the end, I am overwhelmed to really sit and recognize who she was and what she got to see and do, how many she touched and just how amazing it all was.
You might certainly think it was I who trained her, I who accepted the challenges and studies we undertook, and I who chose the path that led us down this trail; and yet as I look back, I know with certainty that it was her unique qualities that somehow made it all possible. I have known many animals (humans included), but she was truly a special creature, without whom my life, indeed the lives of many of my closest friends, and even an entire industry, would never have been the same.
So long, my dear, dear girl, everything I needed to know about life, I learned with you.

Behaviors started but not completed this year are called started, behaviors started and completed this year are called learned, work in progress behaviors neither started nor completed this year are called working on, and behaviors started in a previous year and finished this year are called finished.

Nemo

· Finished Throw/Catch
· Working on swim in education demo

· Started Drink

· Started Yes

Ariel

· Working on seal

· Working on ultrasound training
· Working on free contact tactile desensitization

· Working on blood stick 

· Working on stomach tubing
· Started left/right

Cali

· Working on Walk

· Working on 2nd person swim
· Working on Superstar
· Working on Tongue
· Started left/right

· Started Drink

Sprouts
In April Sprouts returned to LML

· Learned foot

· Learned compound landing

· Working on cage

· Learned Goodbye
· Learned vaccination injection
In early March we acquired two new 1.5 yrs old sea lions (Gaia and Freya) each of whom had stranded repeatedly and been entangled in fishing line.  Both were deemed un-releasable and given to us to care for long term.
Gaia

· Learned verbal & clicker bridges

· Learned water hold

· Learned water

· Learned up

· Learned target pole

· Learned scale

· Learned remote targets

· Learned front flipper targets

· Learned foot

· Learned Cage

· Learned land spirals 

· Learned weigh

· Learned hand target
· Learned water spirals
· Started tactile desensitization

· Started Compound training

· Started PC eye presents

· Started float

· Started heeling 

· Started land hold 

· Started Lie down

· Started back flipper targets

· Started multi-animal work

· Started seat

· Started gating

Freya

· Learned verbal & clicker bridges

· Learned water hold

· Learned water

· Learned up

· Learned target pole

· Learned scale

· Learned remote targets

· Learned foot

· Learned Cage

· Learned land spirals
· Started PC eye presents 
· Started float 
· Started front flipper targets

· Started Compound training

· Started water spirals

· Started back up
· Started heeling

· Started land hold

· Started gating

· Started multi-animal work

· Started tactile desensitization

Shamu

· Finished retrieve

· Started Drink
· Working Backup

· Working on Turkey
· Working on land hold
· Working on wing presents 
· Working on hurdles
· Working on tactile

· Working on Circle

Spot
· Finished crating
· Finished spiral 

· Finished mobile perch

· Working on peck the x 
· Working on foot presents 
· Started remote target 

· Started retrieve 

· Working on circle

· Working on land hold 
Staff

4 new people were hired into Animal Care 

(Alondra Teran, Kelsey Dodson, Brandy Ziriax, Taylor Ott )

3 people left the project after an average longevity of 2.3 years

(Amy Cavagnaro (3.5 years), Jeanette Pirlo (1.25yrs), Vickie-Lynne Crisosto (2.2yrs )
2  people became Senior Animal Care
(Bree Wheeler, Deneille Pritchard)
1 person became Assistant Trainers


(Kerissa Eslick)
2 people became Trainers


(Aubrianne Culbertson, Austin Raymond)
3 people became Senior Trainers


(Sean Williams, Melody Lawicki, Jessica Simpson)
2  people received their Multi-year Senior Trainer anniversary Badges


( Michelle Jones (3), Alex Tyrell (2), Alex Kjellgren (3))
Paid contracts: 
Seasonal contracts were given to Alexandra Tyrell, Sean Williams, Aubrianne Culbertson, Melodie Lawicki, and single event contracts were given to Rachel Grier, Jessica Simpson and Austin Raymond.  Alex Kjellgren worked on a part-time contract and Michelle Jones continued in her role as Staff Trainer and got promoted to Head Trainer in December 2016. 
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