My journey in studying the world’s oceans and challenges/
opportunities for the next generation of ocean explorers.
Oscar Schofield (Rutgers University)
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The next generation has an urgent need. Ve need a new generation of
scientists/engineers/science literate population. There is an urgency as the
world is changing.
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Unfortunately scientists
sometimes do not
articulate the urgent
need effectively.
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So rather then nerd out on you, let me tell you about what |
do, why | chose this path, my research of this changing Earth.
| take the need to understand where this ocean world is
going very personally for two major reasons.

REASON |: | grew up in the ocean, swimming, fishing, surfing, skin diving. |
love the ocean. The ocean has changed significantly in my lifetime.
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SOWHY DID | CHOOSE THE PATH | DID?

FAMILY?

Mom is an artist and baker
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Yes, from them | was taught how fun &
hard it was to observe the world
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Mom is an artist and baker

BUT | WAS DIFFERENT.....
| WAS A GEEK.....
| WAS A SCIENTIST.......

Dad was a wine maker

Yes, from them | was taught how fun &
hard it was to observe the world
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Science Is a process with which to explore and understand the world




When | was an undergraduate | was lucky to do science with my hands. Doing science was
exciting, creative, and an adventure!
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This oceans
are changing
in our lifetime
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- So lets go to the office
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The central hypothesis when the LTER began was that sea ice timing and magnitude structure the productivity
and composition of the Antarctic ecosystem. The ice dynamics are driven by large-scale interactions of the
atmosphere and ocean.

Winter 2007 Summer 2007
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The WAP peninsula is experiencing the largest winter warming on Earth

Mean Winter Temperatures

Black is British Faraday & Ukraine Vernadsky Station
Red is US Palmer Station
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The WAP peninsula is experiencing the largest winter warming on Earth

Larson-B ice shelf after its collapse
Thanks to BAS & A. Clarke
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Melt pools on surface of King George VI Sound
(from a BAS twin otter, January 2004)
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Palmer Station in the present
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Plants at Palmer Station,
the greening of Antarctica
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Heat input from Antarctic Circumpolar Current (ACC - world’s largest ocean current =
~30,000 Niagara Falls). The heat is driven onto the shelf by intensification of upwelling-
favorable winds.

Monday, April 11, 2011



Heat input from Antarctic Circumpolar Current (ACC - world’s largest ocean current =
~30,000 Niagara Falls). The heat is driven onto the shelf by intensification of upwelling-
favorable winds.

,//_{ . Ig/""\
: ’»r.&k\;\{; 3 1d

e 0%

Monday, April 11, 2011



Heat input from Antarctic Circumpolar Current (ACC - world’s largest ocean current =
~30,000 Niagara Falls). The heat is driven onto the shelf by intensification of upwelling-
favorable winds.

The WAP is the
only location in the
Antarctic where the
ACC is adjacent to
the shelf break. The

ACC is Antarctica’s
warmest water
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Heating on the WAP is driven by circulation and intrusion of the of the ACC onto the WAP
continental shelf. Using decadal averages of the scant data, there was a jump after the year 2000.

1990-2004 Mean Qslope =(3.83 + 0.07) * 10°

g I
1O O
O
~0.7 C warming of 300 m
column of water below
cﬁé\ O winter mixed layer
N O
; 3 1930-1989 Mean Qslope =(2.98 + 0.16) * IO5OV
E ms about 0
; o—
O number of profiles per average
L4 2 1 1 7 2 22 18
1930 1950 1970 1990 2010
Year
Thanks to
Doug

Martinson

Monday, April 11, 2011



The decadal changes have resulted changes in the phytoplankton
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100pm
Thalassiosira antarctica

Corethron criophilum S

Palmer Cryptophytes --> 8 £ 2um

10pm
SEM Micrographs fromMcMinn and Hodgson 1993 Cryptomonas cryophila
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Moline et al.
GBC 2004
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Zooplankton are dominated by krill or salps

Krill greatest biomass of any animal on earth
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Krill:Salp
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Is there an impact on higher trophic levels?
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BREEDING POPULATION CHANGE (%0)
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One focus idea of the LTER is testing, is that system is undergoing climate migration.VVe
have structured sampling around the major Adelie penguin breeding areas along the
peninsula.

Summer
foraging
areas for Adelie
penguins

L S

To be expanded by NASA
grant awarded in Dec.

Winter
foraging
areas for Adelie
penguins
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Changing diets for the

Adelie penguins b A climate gradient along
B # the peninsula;
Warmer. . D Warm, moist maritime
moister Qv conditions migrating
3 south
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Changing diets for the
Adelie penguins

1994-
present

PAL
1974 -1983

48%
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O Other
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A climate gradient along
the peninsula;

Warm, moist maritime
conditions migrating
south
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Changing diets for the

Adelie penguins - A climate gradient along
B the peninsula;
1994- Warmer . . & Warm, moist maritime
present A i conditions migrating

B WY south

98%

8% 45,

a95%

PAL PAL PAL
1974 -1983 1984 - 1995 1994 - Present 1995 - Present

1%

1995-
present

| 54%

Monday, April 11, 2011



If that was not enough, warmer temps leads to more moisture and
more snow. Breeding failure...........
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How do Gliders “Fly”?

When surfacing to
Buoyancy pump in € the connect glder inflates

glider pulls 1n 0.5 L of water air bladder

Glider begins to

dive downward
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How o Gliders Commmunicate?
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Sustained Observatory Operations from Multiple Locations

McDonald’s WiFi
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- Good bye my friend,
_ = | | . | hope you come back

Monday, April 11, 2011



B rFEaN"
MEFPF; T
S

h oy R
ARG

Tt

L T R

i i il

= -I-.——. Balla el b

a il " F-. T RN 1l 1

.L._ " h___ __l_ -ﬂ_qu_i“__u‘__ __._. _.._ w_.._m{ .—__..
Fih .__1.—.._.-_.__. _.-..L. .-_ L] “_1..-:" -_a.. __.

H ..p..._.ﬂnﬁmi,.ilﬁ,:h:!:l::!::i! ..

T .|._._._.|_.EF

1
ITILTATET

T

. _.,_ .n.,md._,.,::ﬁn. t".
.___n s .._.__.. ._.... _:.
....__.._..n. .-_.... ._. ...a_...u..._m...m._.._.r....._._ ._ .q._.

---- -1-- “-”I-f--hllﬂlﬁ-‘lﬁlmuln -—Hﬂllﬂ“l"htn-l! P g -L
_i .m;. ity m..,.__,, A A .
L LAYy G AL g o
Jfﬁ#wmmﬁx - R
e S
1 .L.—”.f. t..l =i -l..“rw .|.n I
, ...._..- ey z 3
..._.. o P Dy
poutnlhom .-.n_..-m.l-.l_“..“_-. %—.h..-_ H .n. .ﬁ .ﬂu-.ml_m._..l_- ‘.u.ﬂhl.... =5
e L by LI E e e
S “,_ﬁ,h “ ,w,ﬂﬁ,,ﬂ S
a1 B ._...._ I._. ....l._—.ulﬂ ||.|_.m|£.ﬂ..|._.

[ u . n.__.
f,_,,_ﬁ_ﬂ_h w._, ﬁ AR
iR 5};__ :hf

...L ' __.1._._. r L T LY R
SO
....mJ “.. .._.“_._“ P

i m.ﬁ A,

.....h.....ww"..._.u.m,.mnﬂ.__nﬁﬁ._a.__:
A Y I e
g ,_,.ﬁ .L,mf h.,um..ﬂﬁ.“ ,{..w -
m.ﬂ wn. .ﬂ..._.‘.. ﬂh.-_.lrl"..l ]
B |.-._...*.w .ﬂa...%:. J.u.u.....

....w_“.q."r_. ”.__....; ...-.. -

1 % 1.1 ._.....1-.._..-..1 i =
ﬁ. m\ﬁ;__. i e
Lt Bis e v,

._-..-ll_-.._-lhlr'.ﬁ..-. -lﬂ l

..-.h
-.H

4

L-'Ilu__l

Monday, April 11, 2011



81.5

j— o0 _
- 2 3
B I m 5
™
™
ul \
O 1
== "
4 .
= on
5 ="
_H,lv L
E. | — [— |
=
= R [ —1 p— |
¥y
il I

50t
B0

- - - - o
- N L) =t

(w) yidag

R L . A 1 1

. S ﬂ..w.w.a 7

| Eﬁ.—..“. ...-“.-1 ' .#l

=1 Sets _,.___.. i

o ...._”.-...l._W-...
.:_H,a ﬁum.m

e 1_..-.. R EL

ﬂﬁj ..F: %Lﬂ.,&:,._ L350

{i P b .m._m...q P L e

_ STEN -._.._. ...._“.uh_..__.-n % u.._. ._..-..___"u.m __...ﬂ._n.q i

z R ........u__._.. # g n.__.
! a "_m.__:.T.. f_m”".é. W ..._‘.”._M{ ._". ._.._.uW.....ﬂ__ﬂu.u..u ...._.__q
. e PR E,..? i h il
.M.d.._..___w....-- . ,...__n:, .;._ L
"3 %..”_J.l .M.Iﬂ.m 1 ....rH..-.rl_.1.-_._n. =

L Ly i ..-115_1.
i . h. (LT O

ol I/ . ....E;.. m._m ﬁ&m; wenbik

ey |..._.. r. ' .
. AL ._u.uq.L"__.w".._.w.._mw.__ﬂ__..q .__H .n_. ...._._.__._”
| Ll .|_-n p! ."_. i ..ﬂ...-anu...m.a... ‘.F._.U_.r._...r ...r.q..

o 1 ..r.w. __.,.?ﬁ....n? o

Hil L L

3 ...".. s H Y ... H |..u.- “"..-M:. J........
.H__._.h_.m._..w...n... i . 5 -m..u.._“.qﬂ._..‘._.m." .__“-.wm-.m...-..“.. 5 & s
.ﬂw._h”-...... 5 | ”._.1.1.?_.._" %m.w \nnn-b ._....aq._..-...;._..-
T ) ...L..m.u_
: I ) _;...___..m._u_. 5 M.n....:._:t_

. .-...-.. -F
-.."n.......m.m._.. P ] .....-..__..._.d.1 ..-.._n....-

Monday, April 11, 2011



Old Day Communication
.../ ZmalF

....

g

«".'m‘“\" B '

tation 1988

HAM Operator Coms Palmer_S

Monday, April 11, 2011



70 West 69 West

Old Day Communication Brave New | {  Rothera
. __ - 1 : i Adelaide s 74 Station

Day i Island o

-/

WHOI Drifter

/
Ocean RUOS5 Plan

Obama :
RV Gould , 10 0 0l 2 30 40  S0km

Gt l | | |

Z Station RUOS Actual

Rothera

3 ;% PN
B R
Real time asSeE s

comms

e i 3
'i'ﬁ"‘.?.< i
: ?} o
Tt - & 2
V...t .

S

J
g Y 4 i
. w
/ 5 4 N . et %,
“ry Y * i ". " » N
¢ OI\ LF | o
> VA?’»

HAM Operator Coms Palmef Station |988

Rutgers |
COOLroom |

Monday, April 11, 2011



S0 a protracted presence at sea!’

Monday, April 11, 2011



Mission Complete: Scarlet Knlght 1s the ﬁrst underwater robot
to cross an ocean basin s = 73 N

221 Days

7409  km
11,000 Dives

11,000  Climbs

Energy equivalent of 8§ minutes of
power for lights on the Rockefeller
Center Iree.
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