











Nature's Scuba Divers

eeny, tiny scuba divers
T are on exhibit in

—  sunburst diving
beetles

These colorful arthropods
are air breathers, but spend
most of their lives under
water, thanks to a special
ability.

“They carry an air bub-
ble with them like a scuba
tank,” says Senior Aquarist
Todd Love.

At the water's surface,

a beetle gathers a bubble
under its wing cases that
rises when it dives. The
bubble, which functions sort
of like a fish's gill, extracts
oxygen from the surround-
ing water, which is then
available to the beetle.

Sunburst diving beetles
are efficient swimmers,
thanks to their streamlined
bodies and oar-like legs that
they kick simultaneously.
Despite being only a half-
inch long, they're voracious
predators from the start.

Their larvae are known as
"water tigers,” Todd says,
for how quickly they pounce
on prey. Both larvae and

adults use powerful mandi-
bles to tear up their food,
primarily mosquito larvae,
but also other small aquatic
animals.

Todd's raising these
active insects behind
the scenes as they go
through three stages or
molts—eqgs, larvae and
pupae—before becoming
adults. Their golden spots
appear as adults, and warn
predators that the beetles
taste bad.

In the wild, sunburst div-
ing beetles live in ponds and
lakes from California south
to Mexico and west to
Arizona, Nevada and Texas.
They require at least a tem-
porary water source, so if
one dries up, they may fly
off in search of another.

The species recently
gained attention when biol-
ogists discovered that, in its
larval stage, it uses two ret-
inas and two distinct focal
planes that are separated—
like bifocals—to switch
its vision from up-close to
distant. It's the first-ever re-
corded use of bifocal vision
in the animal world.

Raising the ‘Beautiful Sea Goddess’

nearthly, transparent and
U beautiful—and exceedingly

delicate. The spotted comb
jelly is so fragile, just waving your
hand through the water could
destroy it.

For the first time anywhere,
our intrepid jelly team has cul-
tured this shimmering creature,
described as "barely organized
water” due to its fragility, and
put it on exhibit. It's the latest
advance in comb jelly science and
another notable innovation from
the Aquarium'’s jelly team.

The species, known scientifi-
cally as (Latin
for “beautiful sea goddess”), can
grow from 12 to 18 inches long,
says Senior Aquarist Wyatt Patry,
who led the culturing effort.

They're ctenophores, and not true
jellyfish, he notes.

Marine scientists have long
been fascinated not only with the
spotted comb jelly's otherworldly
looks, but also with its complex
feeding and propulsion behaviors.
Like all comb jellies, it generates
flashing patterns of rainbow light
as white light passes through the
hairlike ctene-rows that help it
move through the water.

It's the only comb jelly to travel
using jet propulsion and the only
one that can “fly"” underwater. It
can curl its oral lobes and squirt
water between them at very high
velocity. It can also slowly flap the
lobes, producing power strokes to
generate forward motion.

It can gather food in three
distinct ways: moving through
the water with its large oral lobes
open to funnel food inside, waving
four whip-like auricles to capture
and manipulate prey, and trailing
two tentacles like fishing lines.

Spotted comb jellies range from
Baja California north to British
Columbia. But seeing them in an
aquarium is a rare treat because
their extreme fragility makes han-
dling them a dicey proposition.

To protect the easily broken
beauties from perturbations,
Wyatt says members of the team
“have to move like a sloth” during
daily maintenance. Just wiping
down the inside of their holding
tanks requires the slowest of

motions; a task that would other-
wise take only a couple of minutes
requires 20.

Our jelly team was the first-
ever to decipher the comb jelly
lifecycle in 2016, before moving
on to culture and exhibit several
comb jelly species.

That experience primed them
to culture this superstar when we
collected wild spotted comb jellies
in Monterey Bay in December.
We placed them in a six-foot-tall
acrylic tube we designed specifi-
cally for ctenophore culture, and
our jelly wizards worked their
magic. In a few months, dozens
were jetting about and ready for
their share of the spotlight.

It's Hammerhead Time!

e're welcoming back
scalloped hammer-
heads -

e )tothe Open Sea ex-
hibit. The female sharks are
between one and two years
old. We waited until they
grew to about three feet
long before transporting
them from Kaneohe, Ha-
waii to our off-site Animal
Research and Care Center
(ARCC). Over 11 months we
fed, trained and observed
them as they grew large
enough to place on exhibit.

"“Since we received them
at a small size, they would
have had to compete with
much larger and faster ani-
mals if we put them directly
into the Open Sea exhibit,”
says Ann Greening, senior
aquarist and the lead on our
elasmobranch (sharks, rays
and skates) team. “Holding
them at the ARCC allows us
to acclimate and grow them
to a larger size, get them
used to divers, and train
them to come to a target
at a feeding station, which
is key to their success in
eating in a large community
exhibit.”

When they first arrived,
we just tossed food into the
water and let the young

hammerheads forage, Ann
adds. We gradually shifted
to scheduled feedings at a
target station using long
pole tongs, which is how
they're fed in the Open Sea.
We cut their food into small
pieces since they have very
small mouths. They also
receive a shark vitamin to
make sure they get all the
nutrients they need for
optimal health.

While we love sharks in
general, we are particularly
fond of scalloped hammer-
heads because, as Ann says,
"What's not cool about a
shark with a head shaped
like a hammer?"” The unmis-
takable, elongated head is
believed to help this shark
track its prey, possibly by
improving its sensory per-
ception. The adaptation ap-
pears to increase agility and
maneuverability over that
of other shark species. Un-
like the great hammerhead,
scalloped hammerheads
school in the open ocean in
a beautiful, almost choreo-
graphed way.

We can share these won-
derful sharks with members
and visitors thanks to your
support of our exhibit and
animal care programs.




Member Activities Calendar

July

August

SATURDAY

7 Summer Sleepover 4

6 p.m. to 8:30 a.m.
Member and Guest Fee:
$95 per person

SATURDAY

Summer Sleepover

6 p.m. to 8:30 a.m.
Member and Guest Fee:
$95 per person

September

THURSDAY

12 Member Night: 18

Picnic by the Bay
7 t09:30 p.m.

SATURDAY

21 Summer Sleepover
6 p.m. to 8:30 a.m.
Member and Guest Fee:
$95 per person

SATURDAY

Summer Sleepover

6 p.m. to 8:30 a.m.
Member and Guest Fee:
$95 per person

15

SATURDAY

Members' After-Hours
Party

7 to1l p.m.

Member and Guest Fee:
$25 per person

Member Exclusive
Early Openings
9 a.m.

June 2,3, 9,10, 16,17, 23, 24, 30
July1, 4,7,8,14,15, 21, 22, 28, 29
August 4, 5, 1,12, 18,19, 25, 26
September 1, 2, 3

Please enter through

the Member Entrance.

For the health and safety

of our animals, some exhibits
may not be on view until the
Aquarium opens to the
general public.

Dive Deeper

Visit our website for details about the stories that caught your attention and more.

Summer Activities
Summer brings special programs
and tours; learn more and book
yours today.

MontereyBayAquarium.org/Tours

Scalloped Hammerheads

Watch our newest sharks as they
explore their Open Sea home.

MontereyBayAquarium.org/OpenSeaCam

fyO d &G+t

Sign up for e-news and follow us on social media to be the first to know about new exhibit animals, special events and more.

Just for Members
Member Nights are just for you! Join
us for these exclusive evenings.

MontereyBayAquarium.org/MemberEvents

Business Contributions
and Sponsorships

$100,000 and above

The Bank of America
Charitable Foundation

HP Corporate Fund

Service Systems Associates

Silicon Valley Community
Foundation

Up to $99,999

3Degrees Group, Inc.

AmazonSmile Foundation

Anonymous

Carmel Valley Women's Club

Children’s Miracle Network/
Salinas Valley Memorial
Hospital

Cisco Systems, Inc.

Cypress Ag Consulting

DBA Crystal Clear Pictures

Edge Research, Inc.

First Tech Federal
Credit Union

The Foggy Lantern

Google

Gordon & Rees, LLP

HGST

Mariner Biomedical, Inc.

InterContinental
The Clement Monterey

Monarch Water

Northrop Grumman
Corporation

Pacific Gas & Electric
Company

Pebble Beach Company
Foundation

Salesforce

Service Systems Associates

ScholarShare Investment
Board

Union Bank

ViaSat, Inc.

Wells Fargo Bank

Wonderful Company

Business Partnerships

Business Memberships
$2,500 and above

Carmel Development
Company
Chambers & Chambers
DeepDyve, Inc.
The Dow Chemical Company
Epicurean Group
Finch Montgomery
Wright, LLP
Frank M. Booth, Inc.
Granite Construction
InterContinental
The Clement Monterey
Macy's
Nordic Naturals
Passionfish
Portola Hotel & Spa
Rudolph and Sletten, Inc.
Spottswoode Estate
Vineyard and Winery
Wells Fargo

$500-$2,499

Advanced Energy
Industries, Inc.

All Seas Wholesale, Inc.

Alvarez Technology
Group, Inc.

AT&T

Bamboo Reef Enterprise
Dive Center

Bamboo Reef Enterprises

Big Creek Lumber Company

Blach Construction Co.

Carmel Insurance Agency

The D.L. James House
at Searock

Evan-Moor Educational
Publishers

The Fishwife Restaurants

Green Star Produce
Marketing, Inc.

Hampton Inn Monterey

Holiday Inn Express -
Cannery Row

Inns by the Sea

Kwik'Pak Fisheries LLC

Lakeside Organic
Gardens, LLC

MacDuff's Pub

The Management Trust

Marine Ingredients

Mariner Biomedical, Inc.

Martine Inn

Monterey Bay Boatworks

Monterey Peninsula Inns

More Wishes, Inc.

MYO Pure Frozen Yogurt

NewGem Foods, LLC

Noland, Hamerly, Etienne
& Hoss

Premium Packing, Inc.

The Professional Building
of Monterey

Richard T. Dauphine, MD,
Center for the Knee
and Shoulder

Rutherford & Chekene

Salas O'Brien Engineers, Inc.

Seven Gables Inn

Smile Business Products, Inc.

Stocker & Allaire, Inc.

Struve Financial &
Insurance Services

System Studies

Tenji, Inc.

Wild Thyme Deli & Café

Matching Gifts

$2,500 and above

Adobe Systems, Inc.

Anonymous

The Bank of America
Charitable Foundation

Chevron Corporation

Cisco Systems, Inc.

The David and Lucile
Packard Foundation

Genentech

General Electric

Google

The Gordon and Betty
Moore Foundation

IBM

Intel Foundation

Microsoft Corporation

Netflix

Pacific Gas & Electric
Company

Rossi Family Foundation

Salesforce

VMWare

Walmart

$500-$2,499

Avago

Bank of the West

Bill & Melinda Gates
Foundation Matching
Gifts Program

Boeing

Brocade Communications
Systems, Inc.

Capital Group Companies

Carnegie Corporation
of New York

ConocoPhillips Company

Constellation Brands

CSAA Insurance Group

Dolby

Gap, Inc.

Google Employee
Giving Week

Hewlett Packard Enterprise

Home Depot Foundation

HP, Inc.

Intuit, Inc.

Johnson & Johnson

Lawrence Livermore
National Laboratory

Lam Research

LinkedIn

McKesson Foundation

The Monsanto Fund

NVIDIA Corp.

Oracle

Qualcomm

Rambus, Inc.

State Farm

Symantec Corporation

Synopsys, Inc.

Texas Instruments

UBS

UnitedHealth Group

Varian Medical Systems Inc.

Visa, Inc.

Walt Disney Company
Foundation

The William and Flora
Hewlett Foundation

Workday, Inc.

Yahoo!

In-Kind Gifts

$2,500 and above
Chalone Vineyard
Cima Collina

Mark A. Cottonaro

$500-$2,499
The Abalone Farm
Blanc de Bleu
Carmel Chamber
of Commerce
Carmel Valley Roasting
Company
Discretion Brewing
Estancia Winery
Firestone Walker
Brewing Co.
The Fish Hopper
Hog Island Oyster Company
InterContinental
The Clement Monterey
Knox Brewing
Lagunitas Brewing Company
Lodi Woodbridge Wine
Grape Commission
Morgan Winery
Pacific West Water
Purification
Pucci Seafoods
Scheid Vineyards
Service Systems Associates
Sierra Nevada Brewing
Company
Sterling Caviar
Storrs Winery and Vineyard
Teatulia
TwoXSea
Whole Foods Market
Wild Planet Foods, Inc.
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Creating a Lasting Legacy for the Ocean

guarium donor Wendy Kwok grew up
in San Francisco appreciating nature
walks with her parents. Her favorite
grade school activity was writing nature
reports based on her observations. Now,
she volunteers as a citizen scientist for
national marine sanctuaries and as a docent
at the Fitzgerald Marine Reserve.
Because she values innovation and
continued learning, she worked with us
to establish the Wendy W. Kwok and
Family Endowment Fund for Education.
Her endowment is the first of its kind for
the Aquarium because it supports our
professional development programs for
science teachers.
Wendy wants to build a bright future.
Her endowment will help teachers instill in

Wendy W. Kwok

their students an active understanding of
the natural world and the role they have
in protecting it. Wendy believes, “teachers
are critical influencers. If we want a good

future, we must have great teachers.
The Monterey Bay Aquarium inspires and
cultivates the best out of each teacher.”
One of our most urgent goals is to
help young people gain the inspiration,
knowledge and confidence they need to
become future ocean leaders. Wendy's
endowment is a lasting legacy that will
benefit teachers, students and the ocean
for years to come. We are very grateful to
Wendy for making this possible.

To learn how you can create an endow-
ment to help secure our ocean conser-
vation programs for the future, please
contact Mary Mullen at 831.648.4913
or mmullen@mbayag.org.
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