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Pre s ide nt’s  Me s s age
Oce an Education: Catch  th e  W ave !

     Tak e  a globe  and turn it s o 
th at you are  look ing at 
Antarctica. H old it at arm ’s  
le ngth  and e xam ine  th e  
s urface  of th e  e arth  for a 
m om e nt from  th is  unfam iliar 
pe rs pe ctive . You can s pin it 
s low ly clock w is e  to ge t th e  
e ffe ct of e arth ’s  rotation. W h at 
do you notice  as  you look ? 

Firs t, probably, th at Antarctica is  big and ve ry 
as ym m e trical. Ne xt, th ough , you probably find 
yours e lf look ing for land, and re aliz ing th at alm os t 
e ve ryth ing you can s e e  be s ide s  Antarctica is  oce an.
     Earth  is  truly an oce an plane t. Oce ans  cove r 71 
%  of th e  s urface  w ith  a volum e  of 1.37 billion cubic 
k ilom e te rs  (328 m illion cubic m ile s ). Oce ans  control 
w e ath e r and clim ate , and are  th e  m ajor force  
m oving h e at from  th e  e q uator tow ard th e  pole s . 
Marine  ph ytoplank ton in th e ir te e m ing abundance  
are  th e  m ajor s upplie rs  of oxyge n to th e  
atm os ph e re , and oce ans  tak e  up m ore  carbon 
dioxide  annually th an any oth e r part of th e  carbon 
cycle . Ye t in s pite  of th e ir vas t e xte nt, oce ans  are  
s ubje ct to h um an influe nce s , and conditions  in th e  
oce ans  are  ch anging unde r pre s s ure  from  
ove rfis h ing, contam ination, and w arm ing 
te m pe rature s . W e  citiz e ns  of th e  oce an plane t 
today h ave  th e  ability to s tudy th e  oce an w ith  tools  
and te ch nology th at w e re  in th e  re alm  of s cie nce  
fiction jus t 50 ye ars  ago, but w e  als o h ave  an 
obligation to re s tore  and prote ct th is  s alty m ajority 
of our w orld. It’s  a h uge  tas k  –  h ow  can w e  be gin to 
unde rs tand and care  for s om e th ing s o big and 
com ple x?
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Bringing De e p-Se a Re s e arch  to th e  
Clas s room

W ritte n by Carolyn Sh e ild w ith  input 
from  Sus an H um ph ris  and Eric Sim m s

     Do you w ant to ge t your 
s tude nts  involve d in le arning 
about th e  de e p-s e a and h ow  
s cie ntis ts  do re s e arch ?  Be ing 
a m iddle  s ch ool te ach e r w h o is  
pas s ionate  about m arine  
s cie nce , I try to incorporate  th e  
“oce an re alm ” into m y Life  

Scie nce  curriculum  w h e ne ve r pos s ible . Fos te ring 
s cie ntific inq uiry and bringing out th e  s cie ntis t in 
e ach  s tude nt is  alw ays  invigorating. Th is  article  w ill 
de s cribe  w e b s ite s  and curricular m ate rial th at w ill 
h e lp you im m e rs e  your s tude nts  in th e  fas cinating 
e nvironm e nt of th e  de e p-s e a as  w e ll as  th e  
re s e arch  proce s s . 
     Th e re  are  tw o w e b s ite s  th at I us e  to h e lp m y 
s tude nts  le arn about th e  de e p s e a. Both  of th e s e
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A Coral Re e f De corate s  our Sch ool
Donna Maxw e ll, Art Spe cialis t

Potte r Road Ele m e ntary Sch ool, Fram ingh am , MA

W h e n can w e  be gin th e  te ach ing of m arine  s cie nce ? W h o is  
q ualifie d to te ach  m arine  s cie nce ? Th is  article  is  about art te ach e r 
Donna Maxw e ll us ing m arine  s cie nce  as  a h ook  for h e r firs t grade  
art clas s e s . It is  not ne ce s s ary to be  a s cie nce  te ach e r to pre pare  
an e xciting le s s on about oce an h abitats . (Editor’s  Note )

     Jus t ins ide  th e  front doors  of th e  Potte r Road 
Ele m e ntary Sch ool in Fram ingh am , MA, a colorful 
coral re e f and its  inh abitants  gre e t vis itors . Th e re  is  a 
dis tinct s e ns e  of de pth  to th e  s e tting as  it is  ins talle d in 
and around a form e r coat rack  are a fe aturing both  
re ce s s e d and proje cting s urface s . From  th e  "oce an 
floor" to th e  w ate r above  it one  can e xpe rie nce  life  in 
th e  coral re e f th ank s  to th e  artful re nde rings  of s e a life  
and coral painte d by 9 0 firs t grade  s tude nts .

Coral Re e f Coat Rack

Coral Re e f Corne r
     Our firs t grade  curriculum  introduce s  s tude nts  to a 
varie ty of h abitats . For th is  le s s on on th e  coral re e f w e  
be gan by look ing at s pe cim e n coral. Is  coral a plant or 
an anim al? As k  any firs t grade  artis t and th e y w ill h ave  
th e  ans w e r. W e  talk e d about h ow  fragile  and im portant 
th e  re e fs  are , and w h y. W e  continue d our e xploration 

by re ading Coral Re e f, W atch  it Grow  by Kate  
Scarborough . Th is  w onde rful book  illus trate d th e  
grow th  of a re e f ove r an 1100-ye ar pe riod! Th e re  are  
s o m any diffe re nt k inds  of coral in th e  s e a. W e  focus e d 
on finge r coral. 

Coral Re e f Mural
     Our finge r coral gre w  from  th e  s h ape  of th e  artis t's  
h ands . Once  th e  coral h ad be e n re nde re d onto th e  
pape r th e  artis ts  indicate d th e  te xture d s urface  w ith  
s m all black  circle s , th e n painte d it colorfully. Th e  coral 
w as  cut out and th e  final "re e f" gre w  from  th e  individual 
e fforts . Th e n e ach  artis t w as  ch alle nge d to draw  a 
large  fis h  on 12" x18" pape r. W e  dis cus s e d h ow  fis h  
bre ath e , w h at give s  th e m  th e ir m obility, w h at th e y are  
cove re d in and w h at te xture s  and patte rns  are  e vide nt. 
Pos te rs  of re e f fis h  w e re  provide d for ins piration and 
e ach  young artis t produce d and original draw ing. 

Th e  Re e f Fis h
     Th e  fis h  w e re  painte d in a te m pe ra color of th e  
artis t's  ch oice . During our las t clas s  e ach  fis h  or oth e r 
re e f dw e lle r w as  furth e r dis tinguis h e d w ith  th e  
application of de s igns  in oil pas te l, th e n rubbe d w ith  
crayon. Th is  te ch niq ue  cre ate d ne w  colors  and 
te xture s  th at pre s e nt a fe e ling of m ove m e nt and fluidity 
to th e  s urface s .
     Th e  Coral Re e f is  an e xciting addition to our s ch ool, 
and a re m inde r th at toge th e r w e  can do gre at th ings .
Picture s  by Donna Maxw e ll - dm axw e ll@ fram ingh am .k 12.m a.us
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Sh e ild (cont from  page  1)
 w e b s ite s  contain a w e alth  of inform ation about th e  
oce an e nvironm e nt and h ow  it is  s tudie d, as  w e ll as  
providing opportunitie s  for th e  public to follow  
re s e arch  e xpe ditions  e ach  ye ar. Dive  and Dis cove r 
(w w w .dive dis cove r.w h oi.e du) is  targe te d at m iddle -
s ch ool s tude nts  (Grade s  6-8) and th e  ge ne ral 
public, but is  s tructure d to provide  inform ation to 
cove r a w ide  range  of e ducational e xpe rie nce . Th e  
back bone  of th e  s ite  is  a s e rie s  of e ducational 
m odule s  th at addre s s  bas ic s cie nce  conce pts  
ce ntral to m arine  s cie nce  and re s e arch  be ing 
conducte d at s e a. Som e  of th e  topics  include d are  
De e p Oce an Circulation, Earth ’s  Anatom y, H is tory of 
Oce anograph y, and Mid-Oce an Ridge s . Stude nts  at 
our s ch ool le arn about plate  te ctonics  in s ixth  grade , 
but I re vie w  th e  inform ation in s e ve nth  grade  us ing 
th e  Plate  Te ctonics  m odule  on th is  w e b s ite . Th e  
“Milk y W ay” candy bar plate  te ctonics  activity 
(include d in th is  is s ue  of F& J) is  a gre at follow -up. 
Stude nts  h ave  th e  opportunity to cons truct 3-D 
m ode ls  of h ydroth e rm al ve nts  us ing clay or s om e  
oth e r m e dium  us ing inform ation on th e  Dive  and 
Dis cove r w e b s ite . W e  als o us e  th e  Ve nt Biology 
m odule  to e xplore  th e  diffe re nce s  be tw e e n 
ph otos ynth e s is  and ch e m os ynth e s is . 
     W h e n a re s e arch  cruis e  is  tak ing place , I tak e  m y 
s tude nts  to th e  com pute r lab to re ad th e  daily 
update s  on th e  Dive  and Dis cove r w e b s ite , w h ich  
include  s till and vide o im age s  from  th e  s e afloor and 
s h ipboard ope rations . Th e re  are  graph ical 
re pre s e ntations  of a w ide  varie ty of oce anograph ic 
data, e xplanations  about th e  te ch nology be ing us e d, 
and ge ne ral inform ation about life  at s e a and th e  
s cie ntis ts , e ngine e rs , and m arine rs  th at m ak e  
oce anograph ic re s e arch  pos s ible . Follow ing a 
re s e arch  e xpe dition as  it is  h appe ning and le arning 
about s cie ntific dis cove rie s  as  th e y are  be ing m ade  
m ak e s  th e  s cie ntific proce s s  m ore  “re al” to s tude nts .
     In addition, a ''Mail Buoy'' on th e  s ite  allow s  
s tude nts  to com m unicate  dire ctly by e m ail w ith  
s cie ntis ts  at s e a. My s tude nts  re ally e njoy be ing 
able  to s e nd th e ir q ue s tions  to th e  re s e arch e rs  and 
s h ipboard pe rs onne l and re ce iving re s pons e s . I us e  
th is  as  an e xtra cre dit opportunity, w h e re  s tude nts  
com m e nt on th e  e xpe rie nce  of th e ir corre s ponde nce  
as  w e ll as  e xpre s s ing th e ir opinion about th e  ans w e r 
th e y re ce ive d.
     Anoth e r w e b s ite  th at brings  th e  intrigue  of de e p-
s e a h ydroth e rm al ve nts  and curre nt s cie ntific 
re s e arch  to m iddle  and h igh  s ch ool s tude nts  is  th e  
Stude nt Expe rim e nts  At Se a (SEAS) w e b s ite , 
w w w .ridge 2000.org/s e as /, s pons ore d by th e  
National Scie nce  Foundation’s  Ridge  2000 program . 

Sim ilar to th e  Dive  and Dis cove r w e b s ite , s tude nts  
and th e  ge ne ral public h ave  th e  opportunity to follow  
annual re s e arch  e xpe ditions  and as k  q ue s tions  of 
th e  s cie ntis ts  and cre w  on th e  s h ip. A k e y 
com pone nt of th e  SEAS program  is  th e  “Clas s room  
to Se a” m us s e l lab, w h e re  s tude nts  conduct a 
clas s room  laboratory e xe rcis e  th at paralle ls  
re s e arch  conducte d by s cie ntis ts  at s e a. Stude nts  
com pare  th e ir data w ith  th os e  colle cte d by de e p-s e a 
s cie ntis ts , and h ave  th e  option of w riting and 
s ubm itting a re port th at can be  e nte re d in an annual 
Stude nt Re port Fair. Future  SEAS program  
opportunitie s  are  anticipate d to include  e nh ance d 
opportunitie s  for s tude nt and e ducator involve m e nt 
in de e p-s e a h ydroth e rm al ve nt re s e arch  th rough  
collaborative  e fforts  w ith  th e  inte rnational GLOBE 
e ducation program .
     A com pre h e ns ive  de e p-s e a curriculum  is  
available  on th e  SEAS w e b s ite  for dow nload by 
te ach e rs . I h ave  us e d m any h ands -on activitie s  from  
th is  curriculum  to m ak e  th e  s tudy of th e  de e p s e a 
‘com e  alive ’ in m y clas s room . H e re  are  s om e  
e xam ple s :

Alvin dive  h oola - Stude nts  in Ms . Sh e ild’s  clas s  s im ulate  th e  
dis cove ry of h ydroth e rm al ve nts  in 19 77 by us ing h oola h oops  

(ALVIN s ph e re ), bottom  im age s  and flas h ligh ts .
Sh e ild (cont on page  5)

Stude nt Activity
     One  of th e  activitie s  th at Carolyn us e s  w ith  h e r 
clas s e s  is  calle d Fe e ding Strate gy and Gill Siz e  in 
Sh allow -W ate r (or Inte rtidal) and De e p-Se a 
H ydroth e rm al Ve nt Mus s e ls : Is  th e re  a diffe re nce ? 
th e  activity w ith  ne ce s s ary data s h e e ts  com e s  from  
th e  SEAS “Clas s room  to Se a” Laboratory. Th is  
activity re ady to us e  is  pos te d at th e  curriculum  
s e ction of th e  MME w e b s ite  at th e  follow ing link :
h ttp://m as s m arine e ducators .org/curriculum /

http://massmarineeducators.org/curriculum/
http://www.ridge2000.org/seas/
http://www.divediscover.whoi.edu/
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Sh e ild (cont from  page  4)

Volum e  dis place m e nt –  Part of th e  SEAS Clas s room  to Se a 
lab involve s  de te rm ining th e  ratio of gill volum e  to total body 

volum e  of m us s e ls  us ing graduate d cylinde rs .  H e re , Ms . 
Sh e ild’s  s tude nts  are  m ak ing th at de te rm ination.

* ALVIN Dive  w ith  H oola H oops  (Cruis e  1-Activity 
6). Stude nts  ge t into h oola h oops  in groups  of th re e  
and m ove  around in a dark e ne d room  w ith  a 
flas h ligh t, vis iting s ite s  w ith  color im age s  and 
m ak ing obs e rvations  of w h at th e y find. Th is  is  a 
role -play of th e  dis cove ry of h ydroth e rm al ve nts  in 
19 77.

* H ydroth e rm al Ve nt Illus tration and Mode l (Cruis e  
3-Activity 1). Stude nts  fill in a colore d pe ncil 
w ork s h e e t illus trating th e  flow  of cold w ate r into th e  
e arth ’s  crus t and h ot w ate r com ing out of 
h ydroth e rm al ve nts . Th e n th e  te ach e r us e s  a tank  
m ode l w ith  colore d w ate r to s im ulate  a 
h ydroth e rm al ve nt; th is  de m ons trate s  th e  
inte raction of h ot and cold fluids  due  to diffe re nce s  
in de ns ity.

* Surface  Oce an Food W e b and Se afloor Food 
W e b (Cruis e  4-Activity 1). Stude nts  us e  cut outs  of 
organis m s  to cons truct pos te rs  and e xam ine  th e  
flow  of e ne rgy in th e s e  tw o e cos ys te m s .

* Us ing Ph oto Im age s  to Sam ple  Mus s e ls  on th e  
Se afloor (Cruis e  4-Activity 3). Stude nts  colle ct data 
from  a m us s e l be d ph otom os aic us ing grids  and 
trans e cts  to le arn about s am pling and corre lations .

Mus s e l s am pling (pre vious  colum n) –  Ms . Sh e ild’s  s tude nts  
us e  q uadrat s am pling to de te rm ine  pe rce nt cove r of m us s e ls  on 

th e  s e afloor. Th e  ph otom os aic im age s  and le s s on plan are  
available  th rough  th e  SEAS w e b s ite .

     Many of th e s e  activitie s , including th e  m us s e l 
dis s e ction lab, allow  s tude nts  to BE s cie ntis ts , w h ich  
is  ve ry valuable . By follow ing re s e arch  cruis e s  via 
th e  inte rne t, s tude nts  fe e l a conne ction w ith  m arine  
s cie ntis ts  active  in th e  fie ld. I e ncourage  you to us e  
th e s e  w e b s ite s  and curriculum  to bring th e  th rill of 
dis cove ry of th e  de e p-s e a to your clas s room .
     NOTE: Th e  ne xt Dive  and Dis cove r cruis e  w ill 
tak e  place  from  1 July –  10 Augus t 2007 in th e  Arctic 
Oce an. Scie ntis ts  aboard an ice -bre ak ing s h ip w ill 
s e nd autonom ous  unde rw ate r ve h icle s  th rough  th e  
ice  to th e  s e afloor to find h ydroth e rm al ve nts .

Ge tting in Alvin - Carolyn Sh e ild clim bs  into ALVIN for Dive  
#4313 on Jan. 29 , 2007.

     Expe rie nce  of a Life tim e : Carolyn Sh e ild w as  
s e le cte d to be  th e  2007 Stude nt Expe rim e nts  At Se a 
(SEAS) Te ach e r-at-Se a, due  to h e r s tude nts ’ 
s ucce s s ful involve m e nt w ith  th e  program . In 
January, s h e  participate d in a m onth -long re s e arch  
e xpe dition to th e  Eas t Pacific Ris e , w ork ing 
alongs ide  s cie ntis ts  from  various  re s e arch  
ins titutions  w h o conducte d re s e arch  on 
h ydroth e rm al ve nt s ys te m s . Th e  ALVIN s ubm arine  
w as  us e d to gath e r data, and Carolyn w as  fortunate  
e nough  to be  able  to go on a dive  (s e e  ph oto). W h ile  
at s e a, s h e  e xplaine d th e  s cie ntis ts ’ re s e arch  and 
as pe cts  of s h ipboard life  via th e  w e b s ite , 
h ttp://w w w .ridge 2000.org/SEAS/. Inform ation about 
th is  re s e arch  e xpe dition is  s till available  on-line .
     Carolyn Sh e ild te ach e s  s e ve nth  grade  s cie nce  at 
Clark e  M iddle  Sch ool in Le xington, MA and m ay be  
contacte d at cs h e ild@ s ch .cl.le xington.m a.us  if you 
h ave  q ue s tions  about de e p s e a curriculum ,
     All ph otograph s  are  courte s y of Carolyn Sh e ild.

Ple as e  s e e  accom panying activity on bottom  of page  4.

http://www.ridge2000.org/SEAS/

mailto:csheild@sch.cl.lexington.ma.us
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Pre s ide nt (cont from  page  1)
     Th at’s  w h e re  Mas s ach us e tts  Marine  Educators  
com e s  in. W e  are  a group of colle ague s  w h o love  
th e  oce an and w ant to s h are  th e  rich ne s s , varie ty, 
and jus t plain fun of te ach ing about all oce an-re late d 
topics  from  oce an re s e arch  to m aritim e  art. W e  
s h are  clas s ic and nove l te ach ing ide as , s w ap oce an 
ne w s , and m e e t at th e  Mas s ach us e tts  coas t as  
ofte n as  pos s ible . Me m be rs  of Mas s ach us e tts  
Marine  Educators  can ofte n be  ide ntifie d in s ch ool 
as  th e  te ach e r w ith  th e  papie r m ach é fis h  h anging 
from  th e  ce iling and aq uaria bubbling in th e  corne r. 
W e  le arn as  m uch  as  w e  can about oce ans  and 
s h are  our k now le dge  and e nth us ias m  w ith  s tude nts , 
adm inis trators , and pare nts . If you w ant to te ach  
about oce ans , MME is  your be s t re s ource .
     Be s ide s  th e  natural affinity pe ople  h ave  for th e  
oce an, w h ich  m ak e s  m arine -th e m e d le s s ons  
e ngaging for all age s , th e re  are  de e pe r curre nts  
carrying m arine  e ducation forw ard. If you look  
be ne ath  th e  s urface  of a le s s on on oce ans , you w ill 
find s e rious  e ducational goals  s upporting th e  
plank ton tow  or de ns ity e xpe rim e nt. Te ach ing about 
oce ans  is  th e  m os t pow e rful w ay to e s tablis h  oce an 
lite racy, th e  k e y to s upporting future  re s e arch  and 
s us tainable  us e  of th e  oce an and its  re s ource s . 
More ove r, oce an topics  fit nice ly into th e  conte nt 
re q uire m e nts  s tipulate d by th e  s tate  De partm e nt of 
Education, and oce an topics  are  naturally 
inte rdis ciplinary, providing ple nty of opportunitie s  to 
com plim e nt s cie nce  and m ath  activitie s  w ith  w riting 
and s ocial s tudie s  le s s ons . 
     Mas s ach us e tts  Marine  Educators  s tands  re ady 
to provide  you w ith  te ach ing ide as , inform ation, and 
e ve n opportunitie s  to ge t out on th e  w ate r and 
e ncounte r th e  oce an in pe rs on. Don’t h e s itate -dive  
righ t in and join us . Th e  w ate r’s  fine !

Pat H arcourt
Pre s ide nt, Mas s ach us e tts  Marine  Educators

Editor's  Note s
     Flots am  and Je ts am  continue d its  trans form ation 
ove r th e  pas t s ch ool ye ar. Th e  Journal h as  
continue d to bring to you curre nt up to date  m arine  
s cie nce  inform ation th is  ye ar. In four is s ue s  w e  h ave  
pre s e nte d is s ue s  th at h ave  look e d at
Oce ans  and Clim ate  Ch ange
Marine  Anim al Stranding
Re m ote  Se ns ing in Oce anograph y
Marine  Scie nce  Activitie s  (th is  e dition)

     In e ach  cas e  w e  h ave  s ough t out and re ce ive d 
m ate rials  from  s cie ntis ts  in th e  fie ld  and e ducators  
w h o are  fam iliar w ith  th e  topics  at h and. At th e  s am e  
tim e  w e  h ave  de vote d s pace  to curre nt MME 
activitie s .
     In th is  is s ue , w e  are  h igh ligh ting m arine  s cie nce  
activitie s . Each  activity is  pre pare d in a s tandards  
bas e d form at, and MA Fram e w ork s  as  w e ll as  
National Standards  are  cite d. Som e  of th e  pas t 
is s ue s  h ave  us e d h ype rlink s  to s e nd you to m arine  
activitie s  from  oth e r s ource s . 
     Our plans  for com ing ye ar journals  are  as  follow s :
Fall - Salute  to Ste llw age n Bank  NMS
W inte r - Oce an Floor Ge ology
Spring - Inte rnational Polar Ye ar
     Th e s e  topics  are  planne d, and th e y m igh t be  

m ove d an is s ue  aw ay, bas e d on h ot topics  w h ich  
m ay appe ar.

     Each  is s ue  w ill s till h ave  inform ation on 
upcom ing and jus t h e ld MME activitie s , in s om e  
cas e s  w ith  link s  to oth e r parts  of th e  w e bs ite  
     Our m e m be rs h ip ros te r h as  be e n update d, and 
as  a re s ult, all m e m be rs  w ill re ce ive , in Augus t, a 
2007-2008 MME Me m be rs h ip Card. On th e  back  of 
th e  card w ill be  ne w  pas s w ord inform ation for 
acce s s ing th e  ne xt ye ar’s  Journals  on line . Th e re  
w ill als o be  inform ation on h ow  to ge t a h ard copy of 
e ach  Journal if you do not h ave  com pute r acce s s . 
W e  w ill als o s e nd to e ach  m e m be r w h os e  e -m ail is  
on file , a notification e ach  tim e  a ne w  copy of F& J  is  
pos te d on th e  w e b s ite .
     Your board of dire ctors  and e ditor w ould lik e  to 
h e ar your com m e nts  on e ach  is s ue  of th e  Journal. 
Th e y can be  s e nt to th e  pre s ide nt, Pat H arcourt at 
W aq uoit Bay National Marine  Es tuary in Falm outh  
MA,  or our e ditor at  7015 Avondale  Road in Fort 
Collins , CO. 80525. 
     I w ould be  re m is s  if I did not th ank  Doug 
Corw ine , our Managing Editor and w e bm as te r for 
h is  w ork  in putting e ach  is s ue  toge th e r afte r I ge t th e  
m ate rials  to h im . H is  s k ills  h ave  m ade  th is  a 
s ucce s s ful ye ar. W e  s ince re ly h ope  th at you are  
e njoying th e  ne w  form at for F& J.
H ow ard Dim m ick  - Editor-in Ch ie f
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Strandings  –  a Pe rs onal Odys s e y
Don Le w is , MME Board Me m be r &  Cape  Cod Cons ultants

Part  2 of 2 Parts

     In our w inte r Journal, Don Le w is  re porte d on h is  e xpe rie nce s  w ork ing w ith  oth e r profe s s ionals  on Cape  Cod as  th e y de al w ith  
m arine  anim al s trandings . In th is  ins tallm e nt, h e  continue s  h is  re port. (Editor's  Note )

Furry Fuzz Balls

     For th e  las t fe w  ye ars , th e  num be r of juve nile  h arp s e als  
found along th e  be ach e s  and in th e  m ars h  ch anne ls  of th e  
Oute r Cape  h as  incre as e d s h arply. Us ually th e s e  critte rs  are  
s im ply look ing for a place  to s it out s torm s  in “h urricane  
h ole s ” or to find a s pot for s om e  pie ce  and q uie t. Th e re  is  a 
fe de ral proh ibition on dis turbing th e s e  m arine  m am m als , 
and th e  public is  dire cte d to give  th e m  a w ide  be rth
     Many of th e  anim als  I run into during m y patrols  of th e  
Cape  Cod coas tline  are  h e alth y juve nile s , jus t s niffing th e  
bre e z e  and e njoying th e  is olation of th e  Oute r Cape  in 
w inte r, lik e  th is  w onde rful h arp w h ich  gave  m e  th e  
im pre s s ion of a conte nte d k itte n. I s nappe d its  picture  w ith  a 
te le ph oto le ns  and m ove d on be fore  it e ve n ope ne d its  e ye s . 
     Still, 
about one  in 
five  pups  

I’ve  e ncounte re d h as  not s h ow n th e  s am e  h e alth y 
de m e anor. W h e n e xam ine d by ve ts , th e y are  ofte n 
dis cove re d to h ave  gas tro-inte s tinal obs tructions  from  e ating 
s and w h ich  th e y m ay h ave  m is tak e n for ice  and s now . 
Th e s e  s ick  critte rs  ne e d atte ntion. W h e n dis cove re d, th e  
public firs t ne e ds  to ale rt th e  s tranding ne tw ork  for an 
as s e s s m e nt by a w ildlife  profe s s ional. Se als , e ve n s ick  and 
injure d one s , can be  cantank e rous ; th e y can give  you a 
nas ty nip if you don’t tak e  th e  righ t pre cautions . But w h o 
could re s is t trying to s ave  s uch  a be autiful, if h e lple s s , 
anim al? 

More  Th an 1,000 Re s cue d

     Each  ye ar e ndange re d s e a turtle s  s uch  as  logge rh e ads , gre e ns  and e s pe cially Ke m p’s  ridle ys  find th e ir 
w ay from  s ubtropical re gions  to Cape  Cod Bay. Mos t are  juve nile s  w h ich  be gan th e ir journe y w ith in th e  
Atlantic gyre  as  m e re  h atch lings  and re ach  th e  s h ore s  of Ne w  England during th e ir w ild oats  youth . 

     For ridle ys  (on th e  le ft), th e  lion’s  s h are  of turtle s  
falls  w ith in th e  tw o and th re e  ye ar old range . For 
 logge rh e ads  (ne xt page , top), th e y’re  large ly tw o 
th rough  five  ye ars  old. 
     Gre e ns  are  s im ilarly young. For e ach  of th e s e  turtle  
s pe cie s , th is  vis it to th e  Cape  m ark s  a one  tim e  e ve nt 
…  an e xpe rie nce  of a life tim e , I gue s s .
     In fall, m any of th e s e  turtle s  be com e  trappe d in th e  
natural h ook  of Cape  Cod. As  w ate r te m pe rature s  
plunge  and gale s  pound th e  North e as t, juve nile

Le w is  (cont on page  8)
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Le w is  (cont from  page  7)

turtle s  ranging in s iz e  from  th re e  to ove r a h undre d 
pounds , are  tos s e d on bay-s ide  be ach e s , cold-
s tunne d and ne ar h ypoth e rm ic de ath . Th is  
ph e nom e non w as  firs t re cogniz e d in th e  late  19 70s  
by Bob Pre s cott, now  th e  dire ctor of Mas s  
Audubon’s  W e llfle e t Bay W ildlife  Sanctuary and s e a 
turtle  s tranding coordinator. H e  s ingle  h ande dly 
activate d and organiz e d re s cue  e fforts  on th e  Cape , 
building it into an annual cam paign re s pons ible  for 
s aving ove r a th ous and of th e  w orld’s  m os t 
e ndange re d s e a turtle s .
     Re s cue rs  patrol s torm -batte re d s h ore s  nigh t and 
day to re cove r anim als  as  s oon as  th e y s trand at 
h igh  tide  to incre as e  th e  odds  of th e ir s urvival. Labs  
and clas s room s  at th e  s anctuary are  trans form e d 
into triage , e m e rge ncy and re cove ry room s  w h e re  
turtle s  are  s tabiliz e d be fore  oth e r volunte e rs  
trans port th e m  to th e  Ne w  England Aq uarium  in 
Bos ton for m e dical tre atm e nt and re h abilitation.

     Th e  s tranding pace  h as  inte ns ifie d ove r th e  las t 
tw o de cade s , incre as ing from  an ave rage  of s ixte e n 
pe r ye ar in th e  e arly 80s  to ove r 100 a ye ar s ince  
th e  turn of th e  ce ntury.

Tiny

     W h ile  e ach  turtle  I’ve  re s cue d from  s ure  de ath  on 
an icy w inte r be ach  h as  cre ate d an inde lible  
m om e nt in m y m e m ory, th e  re cove ry of “Tiny” on 
Nove m be r 17th , 19 9 9  m ay h ave  be e n th e  m os t 
m e m orable . Th e  ye ar 19 9 9  s e t th e  re cord for s e a 
turtle  s trandings  on th e  Cape  w ith  ne arly 300 
anim als  found on be ach e s  during Nove m be r and 
De ce m be r. On th e  nigh t of th e  17th , w e  w e re  
patrolling th e  9  p.m . h igh  tide  th rough  Bre w s te r and 
De nnis . Th e  w ind h ow le d from  ne ar due  north  at 30 
k nots , s licing th e  top off cre s ting w ave s  and pe lting 
th e  be ach  w ith  briny s pray. As  w e  le ap-frogge d 
along th e  coas t, s and blas te d our face s  as  w e  
s coure d be ach e s  along th e  s e aw e e d s tre w n w rack  
line .
     At e ach  be ach  w e  re s cue d a Ke m p’s  ridle y or 
tw o, and lugge d it back  to th e  unh e ate d je e p. 
ASIDE:  Cold-s tunne d turtle s  cannot be  e xce s s ive ly 
h e ate d, no m ore  th an 5 de gre e s  a day; s o ve h icle s  
m us t re m ain cold during trans port from  be ach  to ER. 
As  I w alk e d Bre ak w ate r in Bre w s te r w ith  a ridle y 
unde r e ach  arm , Bob Pre s cott calle d m e  on ce ll 
ph one . “Don!  Ge t ove r h e re  to Se a Stre e t as  fas t as  
you can. I’ve  found th e  large s t s e a turtle  I’ve  e ve r 
s e e n.”

     I as s e m ble d th e  oth e r tw o re s cue rs  and h e ade d 
to Se a Stre e t in De nnis . W e  m e t up w ith  Bob and 
w alk e d a h alf m ile  back  dow n th e  be ach  to s e e  a 
200 pound m ature  fe m ale  logge rh e ad. Sh e  h ad 
be e n tagge d te n ye ars  e arlie r ne s ting in North  
Carolina, and th at tag h ad m iraculous ly falle n off h e r 
flippe r righ t on th e  be ach  as  s h e  s trande d. Not

Le w is  (cont on page  9 )
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Le w is  (cont from  page  8)
s im ply a cold-s tunne d anim al, th is  turtle  …  w h om  w e  nick nam e d “Tiny” be caus e  of h e r le s s  th an dim inutive  
s iz e  …  h ad a crack e d s h e ll from  a boat s trik e  w h ich  h ad paralyz e d h e r righ t re ar flippe r. Th us  com prom is e d, 
e ve n h e r adult s iz e  could not prote ct h e r from  th e  e le m e nts .
     W e  ponde re d h ow  to ge t h e r off th e  be ach  w ith out a s tre tch e r. W e  could lift h e r by th e  s h e ll, but th e  
additional s tre s s  th is  w ould place  on h e r organs  m igh t k ill h e r. Luck ily one  of th e  re s cue rs  h ad tak e n de live ry 

of a ne w  s tove  th at day and s till h ad th e  carton in h is  
pick -up. W e  us e d it as  a s tre tch e r and h aule d h e r 
back  to m y je e p, and th e n to th e  s anctuary for 
e m e rge ncy tre atm e nt.
     W e  place d h e r in a plas tic s w im m ing pool to 
re lie ve  h e r of gravity’s  pull on h e r organs . But Tiny 
w as  s o w e ak  s h e  could not lift h e r h e ad on h e r ow n to 
bre ath . Each  te n m inute s  w e  lifte d h e r h e ad above  
w ate r to give  h e r a ch ance  to catch  a bre ath .
     It w as  nip and tuck  for th e  ne xt couple  of days . I 
h ad to s w e e t-talk  a local clinic to give  us  a fe tal h e art 
m onitor to ch e ck  h e r puls e . Sh e  ne arly die d tw ice  e n 
route  to Ne w  England Aq uarium  for m ore  inte ns ive  
tre atm e nt once  w e  h ad h e r s tabiliz e d. Th e n, ne arly 
te n m onth s  late r, and afte r s e ve ral ope rations  to 
re pair h e r paralys is , a h e fty 250 pound Tiny w as  
re le as e d from  Marath on Florida, a h e alth y and h appy 
logge rh e ad s e a turtle . W e  can’t w ait to h e ar th at s h e  
h as  re s um e d ne s ting in North  Carolina.

Re le as e

     In th e  e nd, all th e  w intry patrols , all th e  h e roic re s cue s , all 
th e  m e dical tre atm e nt, all th e  m onth s  of re h abilitation, all 
th e s e  s te ps  m e an noth ing if w e  don’t re ach  th e  e nd s tate : 
re le as e  of th e s e  e ndange re d anim als  back  into th e  w ild to 
h e lp w ith  th e  re cove ry of s e a turtle  populations . So, th os e  
digital im age s  w e  re ce ive  from  our colle ague s  at Mote  Marine  
Lab w h e n th e y re le as e  our Ke m p’s  ridle ys , or th e  s naps h ot 
from  Marath on w h e n Tiny is  tak e n out to s e a, th e s e  are  th e  
m om e nts  th at m ak e  all th e  s acrifice  w orth  w h ile . And th e  ve ry 
be s t m om e nt is  w h e n w e  h ave  th e  opportunity to re le as e  our 
ow n turtle s , as  in th is  im age  of De nnis  Murle y of W e llfle e t 
Bay Sanctuary re le as ing a juve nile  gre e n s e a turtle  at a 
be ach  in Os te rville  on Cape  Cod.

All Ph oto Cre dits   Don Le w is
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Tak e  a W h ale  to Sch ool…

By J. Mich ae l W illiam s on
As s ociate  Profe s s or-Scie nce , W h e e lock  Colle ge

Dire ctor - W h ale Ne t

Figure  1: Lucy –  Th e  Inflatable  W h ale

Im agine  your ch ild com ing h om e  from  s ch ool and ye lling “H e y Mom , I w as  in a w h ale  at s ch ool today!”  
You th ink  to yours e lf, “W h at is  s h e  talk ing about?” W e ll th is  h appe ns  m ore  th an you th ink .

Back ground
     I h ave  be e n te ach ing about th e  oce ans  and m arine  s cie nce s  s ince  19 73, and I h ave  be e n re s e arch ing 
blue  w h ale s  s ince  19 80. In th at capacity, I vis it s ch ools , m ak e  pre s e ntations , and s pre ad th e  w ord about 
w h ale s  and th e  im portance  of th e  m arine  e nvironm e nt. Am ong oth e r various  q ue s tions  lik e  “H ow  clos e  h ave  
you be e n to a w h ale ?” s tude nts  alw ays  as k  “H ow  big is  a w h ale ?”  I tire d of th e  s am e  m undane  ans w e r of 
 “Th e y are  a big as  a s ch ool bus .”  So one  day I de cide d to m ak e  a m ode l th at I could tak e  to s ch ools  to 
s h ow  s tude nts  h ow  BIG a w h ale  is . W h ile  s tuck  in one  of Bos ton’s  notorious  traffic jam s  I m ade  a prototype  
of th e  m ode l us ing an e xtra pie ce  of pape r and m y Sw is s  arm y k nife . I th e n e ntice d m y Se nior s e m inar clas s  
at W h e e lock  Colle ge  in Bos ton, Mas s ach us e tts  to de ve lop th is  proje ct as  part of a clas s  activity on proble m  
s olving. Th e  ch alle nge  w as  “to m ak e  a life  s iz e d w h ale  m ode l th at fits  into a duffle  bag and can be  carrie d 
by one  pe rs on. Eve ntually “Lucy”, nam e d for th e  founde r of W h e e lock  Colle ge , w as  born. Actually, th e  
original Lucy w as  born. Since  th at tim e  h undre ds  m ore  Lucy’s  h ave  be e n cre ate d. I not only m ade  Lucy th e  
Inflatable  W h ale  for m ys e lf, but I als o de ve lope d an ins truction book le t th at allow s  anyone  w h o w is h e s  to 
m ak e  h is  or h e r ow n Inflatable  W h ale . Clas s e s , com m unity groups , ch urch e s  groups , and m us e um s  all ove r 
th e  country and w orld h ave  cons tructe d th e ir ow n w h ale s . Ins titutions  s uch  as  th e  Bos ton Mus e um  of 
Scie nce  and th e  Be rm uda Unde rw ate r Exploration Ins titute  h ave  e xh ibite d th e ir ow n inflatable  w h ale  m ode ls .
     In th e  be ginning I h ad no ide a th e  im pact th at Lucy w ould h ave  on s tude nts  of all age s , but w atch ing th e  
s tude nts  e ye s  ge t a large  as  th e  w h ale  as  it inflate s  is  an e xpe rie nce  in its e lf. I now  h ave  Lucy III. Th e  firs t 
tw o s aw  at le as t 20,000 s tude nts  pas s  th rough  th e ir inte riors . One  day w h ile  vis iting a s ch ool in Conne cticut, 
a te ach e r cam e  running up to m e , grabbe d m y arm , and s aid, “You can’t be lie ve  w h at jus t h appe ne d!”  At 
th is  point in th e  day afte r w h at s e e m e d lik e  th e  200th  fifth  grade  clas s , I h ad no ide a w h at m igh t h ave  
h appe ne d. Excite dly and s e e m ingly bre ath le s s , th e  te ach e r s aid th at th e y h ad an autis tic s tude nt w h o h adn’t 
utte re d a re al w ord m uch  le s s  a s e nte nce  in tw o ye ars , w h o s aw  Lucy and th e  oth e r s tude nts  and s aid to 
h e r te ach e r “I w ant to go in th e  w h ale .”

Sch ool (cont on page  11)
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Sch ool (cont from  page  10)
Scie nce  Te ach ing: A State  of Mind
     In addition to te ach ing about w h ale s  I ins truct te ach e rs  th at s cie nce  re ally is n’t “s cary.”  It can be  fun and 
e xciting to te ach  s cie nce  if you are n’t afraid to ans w e r a s tude nt’s  q ue s tion at tim e s  w ith , “I don’t re ally 
k now , but I do k now  h ow  w e  can find out.”  W ith in th e  ins truction book le t, I include  s om e  s e e d activitie s  th at 
can le ad to m ore  inve s tigations . I h e lp launch  th e  boat, and th e  clas s  and th e  te ach e r th e n s ail off on th e ir 
ow n adve nture s .

Cre ating Lucy: You can do it!
     Th e  le arning e xpe rie nce  be gins  w ith  th e  proble m s  of cons tructing th e  w h ale . W h e re  do I be gin?  H ow  do 
I inte rpre t th e  ins tructions  and organiz e  th e  cre w ? It us ually tak e s  four or five  adults  about 5 h ours  to 
cons truct th e  w h ale . Th e  m ore  s tude nts  you h ave  h e lping th e  longe r it tak e s , but th at is  part of th e  
adve nture .
     Th e  cons truction is  lik e  s e w ing w ith  plas tic and tape  ins te ad of fabric and th re ad. Th e  ins tructions  in th e  
book le t h ave  be e n fie ld te s te d, and I h ave  h ad re lative ly fe w  q ue s tions  by ph one  and e m ail on cons truction, 
w h ich  I’ve  be e n glad to ans w e r.
     Th e  cre w  us e s  s om e  m ath , s om e  m ate rials , s om e  proble m  s olving, s om e  organiz ational s k ills , and s om e  
inge nuity, but th e  proje ct ge ts  com ple te d. Th e  firs t tim e  th e  w h ale  inflate s  is  a re al s h ow  s toppe r. Th e  
inflation of th e  finis h e d w h ale  is  us ually a m e dia e ve nt for th e  s ch ool and th e  local pape rs . Se iz e  th e  
opportunity.

Figure  2: Cons truction of th e  h e ad.

     Educational units  on life  s cie nce  (w h ale  anatom y), ph ys ical s cie nce  (air pre s s ure ), and m ath e m atics  are  
include d in th e  book le t. Stude nts  can re s e arch  q ue s tions  s uch  as :
* H ow  doe s  th e  w h ale  s tay inflate d?
* W h at is  th e  s urface  are  and volum e  of th e  w h ale ?
* W h y is  th e  s urface  are a to volum e  ratio (SA/V) s o im portant to a w h ale ?  
* H ow  is  th e  SA/V ration diffe re nt from  th at of plant plank ton (ph ytoplank ton)?  
* W h y is  th e  SA/V ratio diffe re nt?

Sch ool (cont on page  12)
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Sch ool (cont from  page  11)

Figure  3: Math e m atics  - Surface  Are a and Volum e
     Th e  s tude nts  us e  proportions  (Table  1) to de te rm ine  th e  place m e nt of th e  e ye , th e  flippe r and th e  dors al 
fin us ing data tak e n from  actual w h ale s . Th e y us e  m ath e m atics  to calculate  th e  s urface  are a to volum e  ratio 
of th e  w h ale  (Figure  3).
     Th e  e ye  is  about 22%  of th e  w h ale s  le ngth  back  from  th e  tip of th e  s nout. H ow  long is  th e  w h ale  m ode l? 
So w h e re  doe s  th e  e ye  go?  Th e  flippe r is  about 35%  of th e  w h ale s  le ngth  back  from  th e  tip of th e  s nout? 
 So w h e re  doe s  th e  flippe r go?  Th e  bre adth  of th e  fluk e s  is  about 23%  of th e  w h ale ’s  le ngth  (w ow !!)  So, 
h ow  w ide  do w e  m ak e  th e  fluk e s ?

Figure  4: Lucy’s  cle ar s ide
Sch ool (cont on page  13)
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Sch ool (cont from  page  12)
Table  1: Th e  Anatom ical Proportions  of a Blue  W h ale  (balae nopte rid)

Figure  5: “Bob” Th e  W h ale  in Ve rm ont
Th e  Adve nture
     Th e  voyage  of le arning s h ould ne ve r be  com ple te . “Lucy” offe rs  one  m ore  le g of th e  journe y. “Lucy” Th e  
Inflatable  W h ale  offe rs  a h ands -on, m inds -on, m ultidis ciplinary adve nture  th at m os t s tude nts  and te ach e rs  ne ve r 
forge t. Th e  inflatable  w h ale  m ode ls  h ave  be e n us e d as  re ading room s  w h e re  uppe r clas s  s tude nts  re ad s torie s  to 
low e r clas s e s , as  s e nior proje cts  in biology, as  te m porary clas s room  are as  to s tudy s cie ntific conce pts , as  bible  
s ch ool’s  Jonah  and th e  W h ale  activitie s , and oth e r uniq ue  le arning e xpe rie nce s . Re m e m be r, “Lucy” s h ould be  th e  
launch ing point not th e  de s tination to your le arning journe y.
     You can vis it W h ale Ne t at h ttp://w h ale .w h e e lock .e du to dow nload m ore  e ducational re s ource s  and inform ation 
on th e  m arine  m am m als  th at inh abit th e  oce ans  of th e  w orld. W h ale Ne t offe rs  re al-tim e  s ate llite  tagging data on 
m arine  anim als . Th e re  you can find active  and arch ive d s ate llite  track ing data on ove r 100 oth e r w h ale s , 
dolph ins , porpois e s , s e als  and s e a turtle s . Th e  Lucy page  is  at h ttp://w h ale .w h e e lock .e du/w h ale ne t-
s tuff/LucyPage .h tm l. Log on and re ap th e  e ducational re w ards  of th e  de e p.
J. Mich ae l W illiam s on is  th e  Dire ctor of W h ale Ne t and an As s ociate  Profe s s or of Scie nce  at W h e e lock  
Colle ge  in Bos ton, Mas s ach us e tts . H e  is  als o th e  As s ociate  Dire ctor of th e  Mingan Is land Ce tace an Study 
(w w w .rorq ual.com ), and h e  h as  30 ye ar of e xpe rie nce  in w h ale  re s e arch .

http://whale.wheelock.edu
http://whale.wheelock.edu/whalenet-stuff/LucyPage.html
http://whale.wheelock.edu/whalenet-stuff/LucyPage.html
http://www.rorqual.com
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Mos t of us  are  q uite  proud of w h at w e  accom plis h  daily in our w ork . Expe rie nce  h as  be e n a good te ach e r, 
e nabling us  to us e  good judgm e nt s o th at our pe rs onality, k now le dge , and s k ills  can bring s ucce s s ful re s ults .

W e  can alw ays  s it back  and jus t do w h at w e  k now  w ork s , or w e  can pus h  forw ard to try and do e ve n be tte r. 
Doing e ve n be tte r is  a re s ult of be com ing ins pire d. Ins pire d by innovation, by ne w  ide as . But h ow  doe s  th is  
ins piration com e  about? W h e re  are  th e s e  ne w  ide as  to be  h ad? You can find th e s e  ne w  ide as  as  w e ll as  
be com e  part of a national ne tw ork  of valuable  re s ource s  by atte nding th e  National Marine  Educators  
Confe re nce  a ye ar from  th is  s um m e r in Portland Maine  July 23 - 27, 2007.

“NMEA 2007” as  it is  calle d, is  m ore  th an s h aring and gaining ide as . It’s  
about joining toge th e r w ith  lik e -m inde d pe ople  from  all ove r th e  USA to 
ce le brate  our “Dow ne as t” part of th e  w orld, in a s pirit of fun, laugh te r, and 
e xploration.

W e  h ope  you w ill s tart planning now  to join us  for th e  National Marine  
Educators  As s ociation 2007 confe re nce  to be  h e ld in Portland, Maine .

Save  th e  date s : July 23 - 27, 2007! For inform ation go to h e re  
h ttp://gom m e a.org/dow ne as t2007/

Earth 's  Crus t Mis s ing In Mid-Atlantic

Scie nce  Daily —  Cardiff Unive rs ity s cie ntis ts  s e t s ail (March  5) to 
inve s tigate  a s tartling dis cove ry in th e  de pth s  of th e  Atlantic.
     Scie ntis ts  h ave  dis cove re d a large  are a th ous ands  of s q uare  
k ilom e tre s  in e xte nt in th e  m iddle  of th e  Atlantic w h e re  th e  Earth ’s  crus t 
appe ars  to be  m is s ing. Ins te ad, th e  m antle  - th e  de e p inte rior of th e  
Earth , norm ally cove re d by crus t m any k ilom e tre s  th ick  - is  e xpos e d on 
th e  s e afloor, 3000m  be low  th e  s urface .
     Marine  ge ologis t Dr Ch ris  MacLe od, Sch ool of Earth , Oce an and 
Plane tary Scie nce s  s aid: "Th is  dis cove ry is  lik e  an ope n w ound on th e  
s urface  of th e  Earth . W as  th e  crus t ne ve r th e re ? W as  it once  th e re  but 
th e n torn aw ay on h uge  ge ological faults ? If s o, th e n h ow  and w h y?"
     To ans w e r s om e  of th e s e  q ue s tions  Dr MacLe od w ith  a te am  of 
s cie ntis ts , le d by m arine  ge oph ys icis t Profe s s or Roge r Se arle , Durh am  
Unive rs ity, w ill trave l to th e  are a w h ich  lie s  m id-w ay be tw e e n th e  Cape  
Ve rde  Is lands  and th e  Caribbe an.
     Th e  e xpe dition w ill be  th e  inaugural re s e arch  cruis e  of a ne w  UK 
re s e arch  s h ip RRS JAMES COOK. Th e  te am  inte nds  to us e  s onars  to 
im age  th e  s e afloor and th e n tak e  rock  core s  us ing a robotic s e abe d drill. 
Th e  s am ple s  w ill provide  a rare  opportunity to gain ins igh ts  into th e  
w ork ings  of th e  m antle  de e p be low  th e  s urface  of th e  Earth .
     Progre s s  of th e  cruis e  can be  m onitore d via a live  w e b link  to th e  s h ip 
h ttp://w w w .noc.s oton.ac.uk /gg/clas s room @ s e a/JC007/

A drill w ill be  us e d to e xtract s am ple s  of 
th e  e xpos e d m antle . (Cre dit: Im age  

courte s y of Cardiff Unive rs ity)

http://gommea.org/downeast2007/
http://www.noc.soton.ac.uk/gg/classroom@sea/JC007/
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CLASSROOM ACTIVITY
Milk y W ay Candy Bar Plate  Te ctonics  De m ons tration

     Th e  follow ing activity can be  done  afte r s tude nts  h ave  be e n introduce d to th e  diffe re nt type s  of plate  te ctonic 
boundarie s , to h e lp th e m  vis ualiz e  w h at can h appe n at e ach . Th e  only m ate rials  ne e de d are  a s m all Milk y W ay 
candy bar for e ach  s tude nt. Mak e  s ure  you are  aw are  of any s tude nt alle rgie s  be fore  be ginning th e  activity.
     Be fore  pas s ing out th e  candy bars , te ll th e  s tude nts  th at th e y m us t follow  dire ctions  and do w h at you s ay w h e n 
you s ay to or you w ill tak e  th e ir candy bar aw ay. Th is  w ork s  e ve ry tim e  to as s ure  th at th e  s tude nts  pay atte ntion.

Mate rials
   Sm all Milk y W ay Candy Bar for e ach  s tude nt
   A pape r tow e l for th e ir de s k

Mas s ach us e tts  Scie nce , Te ch nology and Engine e ring Standards
Earth  and Space  Scie nce   Grade s  6-8
Earth  H is tory
* De s cribe  h ow  th e  m ove m e nt of th e  e arth ’s  crus tal Plate s  caus e s  both  s low  ch ange s  in th e  e arth ’s  s urface  

(e .g., form ation of m ountains  and oce an bas ins ) and rapid one s  (e .g., volcanic e ruptions  and 
e arth q uak e s )

National Scie nce  Education  Conte nt Standards
Earth  and Space  Scie nce  Grade s  5-8
* Lith os ph e ric plate s  on th e  s cale s  of contine nts  and oce ans  cons tantly m ove  at rate s  of ce ntim e te rs  pe r 

ye ar in re s pons e  to m ove m e nts  in th e  m antle . Earth q uak e s , volcanic e ruptions  and m ountain building 
re s ult from  th e s e  m ove m e nts .

Proce dure :
1. W ith  th e  w rappe r on, te ll s tude nts  to crack  th e  ch ocolate  on th e  s urface  of th e  candy bar. Th is  can be  ach ie ve d 
by pre s s ing ge ntly on th e  s urface  of th e  ch ocolate . You are  cre ating te ctonic plate s .

2. Afte r plate s  are  cre ate d, h ave  s tude nts  s low ly re m ove  th e  w rappe r and vis ualiz e  w h at th e y h ave  done  to th e  
“s urface  of th e  e arth ”.

3. Th e n ins truct s tude nts  to h old th e  tw o e nds  of th e  candy bar by th e  s ide s . H ave  th e m  s low ly pull th e  candy bar 
apart until th e  caram e l is  vis ible . As k  th e  s tude nts  w h at type  of boundary th e y are  cre ating, and w h at can occur at 
th at type  of boundary. (Th is  illus trate s  a dive rge nt boundary; you are  s e e ing “m agm a” (caram e l). Earth q uak e s , 
volcanic e ruptions , oce an ridge s , and h ydroth e rm al ve nts  can form  at th is  type  of boundary.)

4. Now  h ave  s tude nts  pus h  th e  candy bar toge th e r until “m ountains ” are  form e d w ith  th e  ch ocolate . As k  th e  
s tude nts  w h at type  of boundary th e y are  cre ating, and w h at can occur at th at type  of boundary. (Th is  is  a 
conve rge nt boundary th at cre ate s  m ountains ). Als o inq uire  w h e th e r any s tude nts  got plate s  to s ubduct. Explain 
th at th is  is  h ow  oce an tre nch e s , along w ith  volcanic m ountains , or ch ains  of is lands  are  form e d. At th is  point I 
e ncourage  s tude nts  to s h are  th e ir e arth  s urface  fe ature s  w ith  s tude nts  around th e m - th e y love  s h ow ing off th e ir 
m ountains !

5. Ne xt h ave  s tude nts  ge ntly pull th e  candy bar apart, but only e nough  s o s om e  m ountains  s ubs ide . Th e n h ave  
th e m  s lide  th e  ch ocolate  plate s  pas t e ach  oth e r to illus trate  a trans form  plate  boundary. Again, as k  s tude nts  w h at 
can occur at th is  type  of boundary (e arth q uak e s ).

6. Te ll th e  s tude nts  th at w e  w ouldn’t w ant anyone  to ge t h urt during an e arth q uak e , s o th e y’d be tte r e at th e ir 
candy bars !!  

7. A clas s  dis cus s ion can be  h e ld at th is  point to h e lp s tude nts  unde rs tand th e  type s  of plate  boundarie s .

De ve lope d by Carolyn Sh e ild
Clark e  M iddle  Sch ool, Le xington, MA
(Adapte d from  an activity pre s e nte d at Se a Education As s ociation, W oods  H ole , MA)
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Unlock ing th e  Se cre ts  of Marine  Scie nce
Bob Roch a

     Lobs te r s e x? Man-e ating am ph ipods ? W h ale  
s e cre ts ? Th e s e  topics  and m any m ore  w e re  cove re d 
during th e  24th  annual h igh  s ch ool m arine  s cie nce  
s ym pos ium .  H e ld on March  21, 2007, at Unive rs ity 
of Mas s ach us e tts -Dartm outh , ove r 270 s tude nts  and 
18 te ach e rs  from  13 Mas s ach us e tts  h igh  s ch ools  
de vote d th e ir m orning to le arning m ore  about th e  
broad fie ld of m arine  s cie nce .
     Our k e ynote  s pe ak e r Tre vor Cors on, auth or of 
Th e  Se cre t Life  of Lobs te rs , e nte rtaine d and 
e ducate d th e  s tude nts  about th e  m any unus ual and 
s om e tim e s  com ical daily h abits  of lobs te rs . 
 W h e th e r it w as  urinating on e ach  oth e r to s e nd 
im portant m e s s age s  or tak ing ove r th e  
ne igh borh ood by bullying th e  s m alle r m ale s , th e  
crus tace ans  prove d to be  a s ource  of cons tant 
am az e m e nt and am us e m e nt.  W e  notice d th at 
s e ve ral of th e  UMD s taff and faculty found th e ir w ay 
into th e  auditorium  to ch e ck  out Cors on’s  
pre s e ntation.

     Along w ith  Cors on’s  pre s e ntation, s tude nts  
atte nde d tw o 45-m inute  w ork s h ops  of th e ir ch oice , 
out of a ros te r of tw e nty.  W ork s h op topics  include d 

s callop dis s e ction, turtle  s trandings , diving as  a 
care e r, unde rw ate r ph otograph y, e e lgras s  
re s toration, bas k ing s h ark s , PCB cle anup, w h ale  
biology, os pre ys  and clim ate  ch ange .  Pre s e nte rs , 
as  th e y do e ach  ye ar, ge ne rous ly donate  th e ir tim e  
and e xpe rtis e  as  a m e ans  to bring th e s e  topics  to 
s tude nts , provide  dire ct e xpe rie nce  (s om e tim e s  ve ry 
h ands -on) and cultivate  th e ir inte re s t in m arine  
s cie nce .
     Th e  organiz e rs  of th e  H igh  Sch ool Marine  
Scie nce  Sym pos ium  and MME e xte nd our gratitude  
to UMD for h os ting th is  im portant day of le arning. 
 W e  als o th ank  all of our pre s e nte rs  for s h aring th e ir 
tim e  and k now le dge  w ith  th e s e  s tude nts .  Ge orge  
H am ps on, Pat H arcourt, Vin Malk os k i, Bob 
Mich e ls on, Jam ie  Bogart and Ros s  K e s s le r de s e rve  
re cognition for participating for s e ve ral ye ars .  W e  
are  grate ful for th e ir de dication.
     W e  look  forw ard to continuing th is  m ajor MME 
e ve nt ne xt ye ar, on W e dne s day, March  19 , at 
UMas s -Dartm outh .  Many of th e  s tude nts  w ill be  
diffe re nt but th e  purpos e  re m ains  th e  s am e : to 
de ve lop a m arine  lite rate  s ocie ty, prom ote  
aw are ne s s  of th e  oce an w orld and e ncourage  th e s e  
s tude nts  to purs ue  a care e r in m arine  s cie nce .
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W H OI Confe re nce  Re port
     Saturday May 5 daw ne d as  a cle ar cris p day at 
 th e  W oods  H ole  Oce anograph ic Ins titution (W H OI), 
as  MME h e ld its  31s t Annual Confe re nce  and 
Me e ting. Ne arly 100 MME m e m be rs  w e re  pre s e nt 
for th e  s cie ntific pre s e ntations  offe re d by re s e arch  
s cie ntis ts  from  W oods  H ole  and m arine  e ducators . 
Dr Jam e s  Yode r, Acade m ic De an at W H OI 
w e lcom e d th e  group as  th e  m orning program  be gan. 
     Th e  firs t pre s e ntation w as  by Arth ur Ne w h all of 
W oods  H ole  on th e  topic of Sounding th e  De pth s . In 
h is  pre s e ntation h e  dis cus s e d th e  us e  of acous tics  
in Oce anograph ic Re s e arch . Us ing data colle cte d 
on s e ve ral cruis e s , h is  com pute r w as  able  to s h ow  
s ounds , both  m an m ade  and natural, capture d in th e  
oce an de pth s . Sound patte rns  and th e  ide ntification 
of th e  s ound patte rns  w e re  h e ard by th os e  pre s e nt. 
Each  te ach e r in atte ndance  re ce ive d a CD 
Dis cove ry of Sound in th e  Se a. Th e  CD contains  
pow e rpoint pre s e ntations , doz e ns  of s ounds  
colle cte d unde rw ate r and ide ntifie d, as  w e ll as  
s tandards  bas e d clas s room  activitie s .

Arth ur Ne w h all dis cus s e s  h ow  s ound is  colle cte d unde rw ate r
     Th e  s e cond s pe ak e r w as  Ch ris  Linde r of W H OI. 
Ch ris  is  th e  principal inve s tigator and fie ld 
ph otograph e r for Live  from  th e  Pole s , an e ducation 
and outre ach  proje ct funde d by th e  US National 
Scie nce  Foundation for th e  Inte rnational Polar Ye ar. 
H is  pre s e ntation de alt w ith   h ow  to conne ct our 
s tude nts  to s cie ntis ts  during th e  Inte rnational Polar 
Ye ar. Ch ris  w ill be  fe ature d in a future  is s ue  of F& J.
     Th e  MME annual Bus ine s s  Me e ting and Aw ards  
pre s e ntations  follow e d th is  pre s e ntation. Th e  s late  
of office rs  e le cte d at th e  m e e ting is  found on page  2 
of th is  journal. Aw ards  pre s e nte d are  als o found in 
th is  journal. Th e  “pas s ing of th e  pin” th e  s ym bolic 
ch ange  of le ade rs h ip for MME occurre d as  Pat 
H arcourt re ce ive d th e  s ym bol of th e  pre s ide ncy from  
Sus an W ie be r Nours e  th e  outgoing pre s ide nt.

     Th e  traditional ch ow de r lunch  follow e d th e  
aw ards  ce re m ony. 
     Afte r lunch , Carolyn Sh e ild from  th e  Clark e  
M iddle  Sch ool in Le xington dis cus s e d bringing de e p 
oce an re s e arch  to th e  clas s room  and h e r 
e xpe rie nce s  in th e  Eas t Pacific Ris e  th is  w inte r. 
Carolyn w as  s e le cte d to be  th e  2007 Stude nt 
Expe rim e nts  At Se a (SEAS) Te ach e r-at-Se a, due  to 
h e r s tude nts ’ s ucce s s ful involve m e nt w ith  th e  
program . In January, s h e  participate d in a m onth -
long re s e arch  e xpe dition to th e  Eas t Pacific Ris e . 
H e r e xpe rie nce  include d a dive  in th e  De e p 
Subm e rge nce  Ve h icle  th e  Alvin. 
     Afte rnoon tours  include d a cruis e  of th e  
Oce anQue s t Ve s s e l Se aStar or w ork s h ops  w ith  
topics  as  dive rs e  as :
* Me e t REMUS: an Autonom ous  Unde rw ate r 

Ve s s e l
* Th e  USGS Te ch nology ch alle nge
* Us ing De e p-Se a Se dim e nts  in Ce ram ics
* Sound in th e  Se a
* A W H OI Dock  Tour
* Marine  Biological Laboratory’s  Marine  Re s e arch  

Ce nte r
* Th e  US Coas t Guard Station W oods  H ole
* Th e  W H OI Exh ibits  Ce nte r

     A s ocial re ce ption at th e  Fis h e r H ous e  conclude d 
a ve ry bus y day at th e  W oods  H ole  Confe re nce .
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Marine  Scie nce  in th e  Ne w s

In th is  ph oto tak e n on June  16, 2002 in Bali, Indone s ia and re le as e d on W e dne s day, Fe b. 28, 2007 by th e  Aus tralian 
Com m onw e alth  Scie ntific and Indus trial Re s e arch  Organiz ation or CSIRO, Th e  Jim baran Sh ove lnos e  Ray is  s h ow n. 

Tw e nty ne w  s pe cie s  of s h ark s  and rays  h ave  be e n dis cove re d in Indone s ia during a five -ye ar s urve y of catch e s  at local 
fis h  m ark e ts , Aus tralian re s e arch e rs  s aid W e dne s day. (AP Ph oto/CSIRO, W illiam  W h ite , H O)

20 Ne w  Oce an Spe cie s  Found in Indone s ia
By MICH AEL CASEY, AP Environm e ntal W rite r

BANGKOK, Th ailand - Tw e nty ne w  s pe cie s  of s h ark s  and rays  h ave  be e n dis cove re d in Indone s ia in a five -
ye ar s urve y of catch e s  at local fis h  m ark e ts , Aus tralian re s e arch e rs  s aid W e dne s day. Th e  s urve y by th e  
Aus tralian Com m onw e alth  Scie ntific and Indus trial Re s e arch  Organiz ation, or CSIRO, re pre s e nts  th e  firs t in-
de pth  look  at Indone s ia's  s h ark s  and rays  s ince  Dutch  s cie ntis t Pie te r Ble e k e r de s cribe d m ore  th an 1,100 
fis h  s pe cie s  from  1842-60.  Re s e arch e rs  s aid s ix of th e ir dis cove rie s  h ave  be e n de s cribe d in pe e r re vie w  
journals , including th e  Bali Cats h ark  and Jim baran Sh ove lnos e  Ray, found only in Bali, and th e  H ortle 's  
W h ipray, found only in W e s t Papua.  Pape rs  on th e  re m aining 14 are  be ing pre pare d.
     "Indone s ia h as  th e  m os t dive rs e  s h ark  and ray fauna and th e  large s t s h ark  and ray fis h e ry in th e  w orld, 
w ith  re porte d landings  of m ore  th an 100,000 tons  a ye ar," s aid W illiam  W h ite , a co-auth or of th e  s tudy. 
"Be fore  th is  s urve y, h ow e ve r, th e re  w e re  vas t gaps  in our k now le dge  of s h ark s  and rays  in th is  re gion."
     From  2001 to 2006, re s e arch e rs  ph otograph e d and s am ple d m ore  th an 130 s pe cie s  on 22 s urve y trips  to 
11 ports  acros s  Indone s ia. More  th an 800 s pe cim e ns  w e re  lodge d in re fe re nce  colle ctions  at th e  Mus e um  
Z oologicum  Bogorie ns e  at Cibinong, Java, and th e  Aus tralian National Fis h  Colle ction at H obart.  Th e  
s urve y w as  part of a broade r proje ct w ork ing tow ard im prove d m anage m e nt of s h ark s  and rays  in Indone s ia 
and Aus tralia, re s e arch e rs  s aid.   "Good taxonom ic inform ation is  critical to m anaging s h ark  and ray s pe cie s , 
w h ich  re produce  re lative ly s low ly and are  e xtre m e ly vulne rable  to ove rfis h ing," W h ite  s aid in a s tate m e nt. "It 
provide s  th e  foundation for e s tim ating population s iz e s , as s e s s ing th e  e ffe cts  of fis h ing and de ve loping 
plans  for fis h e rie s  m anage m e nt and cons e rvation."
_ _ _

Th e  As s ociate d Pre s s . All righ ts  h ttp://w w w .aciar.gov.au/
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4/23/07: ROV fle e t launch e d -  Ins te ad of "ch illing" 
for s pring bre ak , a group of s outh e rn Mas s ach us e tts  
fifth - to e igh th -grade  s tude nts  s pe nt las t w e e k  
building re m ote ly ope rate d s ubm e rs ible  ve h icle s  
(ROVs ) at th e  Ne w  Be dford W h aling Mus e um . Th e  
ROV w ork s h op clim axe d on Friday w ith  a fie ld te s t 
of th e  ve h icle s  in th e  SMAST acous tic tank . From  
le ft, Max Mita, Colton Sous a, and Lucas  Spring put 
th e ir ve h icle s  th rough  th e ir pace s . Th e  w ork s h op 
w as  one  of s e ve ral s pring s ch ool vacation activitie s  
offe re d at th e  Mus e um  during vacation.
Cre dit: SMAST Th e  Sch ool for Marine  Scie nce  
and Te ch nology UMas s  Dartm outh

On th e  h e e ls  of El Niño, its  oppos ite , La Niña 
m ay s oon arrive . 

(SST Im age  cre dit NOAA)

W ASH INGTON, Fe b. 28, 2007 - In a w e e k ly 
update , s cie ntis ts  at th e  NOAA Clim ate  Pre diction 
Ce nte r note d th at as  th e  2006-2007 El Niño fade d, 
s urface  and s ubs urface  oce an te m pe rature s  h ave  
rapidly de cre as e d. Re ce ntly, coole r-th an-norm al w ate r 
te m pe rature s  h ave  de ve lope d at th e  s urface  in th e  
e as t-ce ntral e q uatorial Pacific, indicating a pos s ible  
trans ition to La Niña conditions .
     Typically, during th e  U.S. s pring and s um m e r 
m onth s , La Niña conditions  do not s ignificantly im pact 
ove rall inland te m pe rature  and pre cipitation patte rns , 
h ow e ve r, La Niña e pis ode s  ofte n do h ave  an e ffe ct on 
Atlantic and Pacific h urricane  activity.
     “Alth ough  oth e r s cie ntific factors  affe ct th e  
fre q ue ncy of h urricane s , th e re  te nds  to be  a gre ate r-
th an-norm al num be r of Atlantic h urricane s  and fe w e r-
th an-norm al num be r of e as te rn Pacific h urricane s  
during La Niña e ve nts ,” s aid re tire d Navy Vice  Adm . 
Conrad C. Laute nbach e r, Ph .D., unde r s e cre tary of 
com m e rce  for oce ans  and atm os ph e re  and NOAA 
adm inis trator. “During th e  w inte r, us ual La Niña 
im pacts  include  drie r and w arm e r-th an-ave rage  
conditions  ove r th e  s outh e rn Unite d State s ."
     “NOAA's  ability to de te ct and m onitor th e  form ation, 
duration and s tre ngth  of El Niño and La Niña e ve nts  is  
e nh ance d by continuous  im prove m e nts  in s ate llite  and 
buoy obs e rvations  in th e  e q uatorial Pacific,” 
Laute nbach e r adde d. “Th e s e  obs e rving s ys te m s  
include  th e  TAO/TRITON m oore d and Argo drift buoys , 
as  w e ll as  NOAA's  polar orbiting s ate llite s .”
     La Niña conditions  occur w h e n oce an s urface  
te m pe rature s  in th e  ce ntral and e as t-ce ntral e q uatorial 
Pacific be com e  coole r th an norm al. Th e s e  ch ange s  

affe ct tropical rainfall patte rns  and atm os ph e ric w inds  
ove r th e  Pacific Oce an, w h ich  influe nce  th e  patte rns  of 
rainfall and te m pe rature s  in m any are as  w orldw ide .
     “La Niña e ve nts  s om e tim e s  follow  on th e  h e e ls  of El 
Niño conditions ,” s aid Ve rnon Kous k y, re s e arch  
m e te orologis t at th e  NOAA Clim ate  Pre diction Ce nte r. 
“It is  a naturally occurring ph e nom e non th at can las t up 
to th re e  ye ars . La Niña e pis ode s  te nd to de ve lop 
during March -June , re ach  pe ak  inte ns ity during 
De ce m be r-Fe bruary, and th e n w e ak e n during th e  
follow ing March -May.
     “Th e  las t le ngth y La Niña e ve nt w as  19 9 8-2001, 
w h ich  contribute d to s e rious  drough t conditions  in 
m any s e ctions  of th e  w e s te rn Unite d State s ,” s aid 
Douglas  Le com te , drough t s pe cialis t at th e  NOAA 
Clim ate  Pre diction Ce nte r.
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To ge t a m e m be rs h ip application, ple as e  go to
h ttp://w w w .m as s m arine e ducators .org/m e m be rs h ip.s h tm l

Th e  Mas s ach us e tts  Marine  Educators  2007 Aw ards

MME AW ARD OF Dis tinction
For le ade rs h ip in e nvironm e ntal e ducation and w ork  w ith  e ndange re d s pe cie s :
Robe rt Pre s cott, W e llfle e t Bay W ildlife  Sanctuary, Mas s ach us e tts  Audubon Socie ty

MME EDUCATOR OF TH E YEAR
For outs tanding e ffort and dis tinguis h e d pe rform ance  in te ach ing m arine  s cie nce
Joanne  Jarzobs k i, Province tow n Ce nte r for Coas tal Studie s

Nap Buonaparte  SERVICE AW ARDS
For tire le s s  w ork  and le ade rs h ip in organiz ing th e  Bos ton H arbor Educators  Confe re nce :
Ke lly Fe llne r, Bos ton H arbor Is lands  National Park

For h is  m any ye ars  of w ork  and le ade rs h ip on MME proje cts , e ve nts , and confe re nce s :
Al Be nbe ne k , Dire ctor Em e ritus , MME
 
MME CERTIFICATES of Appre ciation
For s e rvice  to MME and outs tanding contributions  to m arine  s cie nce  e ducation
Dr. Ke vin Tre nbe rth . NCAR Clim ate  and Global Dynam ics  Divis ion, Boulde r, CO
Em ily Blum e , North e as te rn Unive rs ity Marine  Scie nce  Ce nte r, Nah ant, MA
Tracy H adjuk , North e as te rn Unive rs ity Marine  Scie nce  Ce nte r, Nah ant, MA
Brandy Moran W ilbe r, MIT Se a Grant, Cam bridge , MA

KELP AW ARDS
Jim  Spinale , MME and Mas s ach us e tts  As s ociation of Scie nce  Te ach e rs
Bill McSw e e ne y, Mas s ach us e tts  As s ociation of Scie nce  Te ach e rs

JOH N PATRICK CROW LEY SCH OLARSH IP AW ARDS
Ch ris toph e r Pire s , Scie nce  Te ach e r, Gre ate r Ne w  Be dford Re gional Te ch nical Sch ool
W illiam  (Toby) Dillis , Ch e m is try De partm e nt, Unive rs ity of Mas s ach us e tts , Dartm outh

http://www.massmarineeducators.org/membership.shtml



