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Warming temperatu res  in  th e  Ea rth's  ocean are  causing many marine animals ,
includin g cora l ,  to  dis appea r.  In  fa ct ,  about  75% of  a l l  coral  re efs  h ave  already
experienced blea ch in g .  A  n ew  study  into  mit igat ing the ef fects  c l imate  ch ange has
on these organis ms in dicates  th at  more internat ional  col laborat i on i s  ne ede d to
preser ve  the futu re  of  more tha n 6 000 coral  species.  

Today,  we sat  down with  A n drea Grottol i ,  co -author  of  the  study  and a  profe ssor  of
Earth  Scien ces  at  Ohio  State  Univers i ty  to  talk  about  coral  bleach ing,  ree f
con ser vat ion,  a n d c l imate  cha nge.  Watch the interview on YouTu be >>>

Q: HOW DID YOU GET STARTED WITH EARTH SCIENCES, NAMELY REEF
CONSERVATION? 

A:  A s  a  k id  growin g  u p,  I  wa s  al ways  around lakes  and r ivers ,  and alway s  wante d to
do something that  in vo lved a quatic  environments.  When I  we nt  to  gradu ate  s ch ool ,  I
thought  i t  was  a  go od idea to  get  some expert ise  in  a  marine envi ronm ent ,  s o  I 'd
have ski l ls  in  both  f res h water  a nd marine.  I  ne ver  went  back to  the  f resh water!  I
ended up do ing  my  Ph .D.  in  ma rine sc ience.  I  wanted to  do som eth ing th at  would
help make the plan et  a  better  pl ace to  help  with  environmental  iss u es ,  and studying
coral  bleaching  an d th e ef fects  of  c l imate  change on corals  is  part  of  that  pe rsonal
interest .  

Q: CAN YOU EXPLAIN WHAT CORAL BLEACHING IS? 

A:  Corals  are  symbiot ic  o rganis ms,  the y're  an animal .  The y also  have i ns ide  the m
algal  cel ls ,  and to gether  th e y  form a  symbiosis .  The algae provi de photos y nthet i c
sugars. . . just  l ike  pla nts  ph otosy nt hesize,  these algae photosyn th es ize  and s upply  the
coral  host  with  su ga rs ,  wh ich can provide up to  100% of  their  food ne eds  i n  a  day.

But  the  animal  pa rt  a ls o  eats  zo oplankton and other  part ic les ,  w h ich  are  real ly
nutr ien t-r ich  to gether.  These two  ways  of  gett ing  food are  what  a l low a  coral  to  l i ve
in  the  enviro n ment  that  i t  does .  T hat  symbiosis  is  ke y  to  the  sur vi val  of  corals .  

When seawater  tem peratures  i ncreased by  as  l i tt le  as  one to  two degree s  Ce ls i u s,  for
as  l i tt le  as  10  da ys  in  a  row,  above the normal  summert ime max imu m , corals  start  to
get  stressed.  And one o f  th e  co n sequences  of  that  stress  is  the y  re lease  the ir
endosymbiot ic  a lgae.  We s ee t hrough the c lear  gelat inous t issu e of  th e  ani m al  hosts
to  the white  s keleto n undern eat h -  hence the term bleaching.  Whe n corals  are
bleached,  the y 're  in  a  star vat i o n  state  because the y're  no longe r  gett i ng  th ose
photosy nthet ic  s u gars .  A nd i f  t he  heat  stress  e vent  lasts  long enough,  the  corals  start
dy ing.  And that 's  where  th e real  r isk  f rom bleaching e vents  com es  i n.

https://news.osu.edu/large-scale-ocean-sanctuaries-could-protect-coral-reefs-from-climate-change/
https://youtu.be/jJ73bmowbpU
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Q: HOW MANY PEOPLE ARE INVOLVED IN THE OBSERVATION AND
REPORTING BACK OF THE CONDITION OF ALL THESE VARIOUS REEFS? 

A:  When a  bleaching e vent  is  ha ppening,  there  are  se veral  ways  that  data  i s
col lected.  I t 's  scu ba  divers  on reefs  that  have speci f ic  places  that  th e y 're  obse r v ing,
and the y're  goin g  back  reg u lar l y  a nd recording.  On large scales,  l i ke  the  Great
Barr ier  Reef,  th e y  actu a l ly  u s e  pla nes  that  f ly  low over  the  re ef,  and th e y  ph otograph
as the y  go.  Th en  th e y  quanti fy  t he  amount  of  whiteness  in  the  shal lowest  part  of  the
reef  because yo u can't  s ee  ve r y  deep,  but  that 's  another  way to  get  large -s cale
sur ve y s.  The oth er  tool  that 's  u sed is  satel l i te  measurement  of  s ea  s u rface
temperature.  And th ere  are  real ly  wel l -de veloped algor ithms for  conve rt i ng or  for
interpret ing sea surfa ce temperat ure.  Knowing when we're  goi ng i nto  a  pote nt i al
heat  stress  e vent  or  a  bleaching  e vent  and can predict  that  now base d on how many
days  i t 's  been a b ove a  certa in  te mperature  in  certain  regions,  and NOAA has  a
website  cal led Coral  Reef  Watch that  g ives  predict ions  for  w h ere  we expe ct  to  se e
bleaching,  and wh en i t  h i ts  a  certain  point  where  there  shouldn't  be  bleachi ng.  The n
there  are  o ftent imes  people  o n  t he ground that  are  going and ve r i fy ing or  cal ibrat ing
and gro und-truthing ef fect  th at  t here  is  bleaching,  and you' l l  h ave  people  report ing
in  those bleachin g e vents .  

Q: THERE ARE VARIOUS PROTECTIONS IN PLACE FOR ENDANGERED
SPECIES. FOR CORAL REEFS, ARE THERE ANY AUTOMATIC PROTECTIONS IN
PLACE WHERE YOU CAN SEE THAT A REEF IS EXPERIENCING BLEACHING,
AND TAKE ACTION ACCORDINGLY? 

A:  Not  especial ly.  There  a re  re efs  t hat  are  a  part  of  marine protecte d areas  or  marine
parks.  And the degree of  protect io n in  those marine protected areas  or  parks  var ie s
depending on wh ere  you  are  in  the  world.  I t  can range from no re s earch al lowe d and
nobody is  a l lowed to  go th ere,  to  l imited taking or  l imited research  or  res earch  only
in  certain  way s.  An d s o  that  var ies ,  and i t 's  the  way marine envi ronm ents  are
protected.  Unl ike  th e En dange red Species  Act ,  which can be invoke d to  protect  h u ge
swaths  of  terrestr ia l  en v iro n ments.  To my knowledge,  that  strateg y  h as  not  been
used to  protect  m arin e s pecies.  B ut  there  certainly  are  examples  of  s peci es  i n  the
Caribbean in  the  f leu r  reef  t rac k  t hat  would qual i fy  for  that  k ind of  re s pons e,  should
the Endangered Species  Act  to  be  used in  that  way.

Q:  CAN YOU EXPLAIN THE IDEA BEHIND A REEF SANCTUARY?

https://coralreefwatch.noaa.gov/
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A:  A  reef  sanctua r y  is  so rt  o f  a n expanded vers ion of  marine protected areas.  Marine
protected areas  a re  typica l ly  within  a  countr y's  waters  or  withi n  i nternat ional  wate rs
that  are  within  their  bo un dar i e s.  Whereas  these mesoscale  mari ne  s anctu ar i es ,  yours
that  we're  talk ing abo ut  in  the  paper,  are  ones  that  would be d es igned base d on
where the need is ,  i r res pect ive  o f  geographical  boundaries.  And di f fe re nt  cou ntr ie s
would col laborate  in  order  to  c reate  these much larger,  protected areas  under  th is
sanctuar y  structu re.

Q: DO VARIOUS COUNTRIES ALREADY SOMEWHAT COLLABORATE WHERE
THAT'S CONCERNED? OR WOULD THIS BE SORT OF A NEW VENTURE?

A:  I t  has  happened in  the  terre str ia l  environment ,  but  i t  has  not  happene d i n  the
marine environmen t .  But  there  a re  precedents  for  i t  in  the  terre str ia l  envi ronment ,
and so  there's  no  rea so n  wh y  t he same approach couldn't  be  done i n  a  m arine
env iro n ment .  Co ra l  reefs  are  o f ten in  countr ies  that  are  often stru ggl i ng  f i nancial ly.
The major i ty  of  cora l  reefs  a re  in  de veloping and underde velo ped countr i es .  And so
structur in g any k ind of  s an ctu ar y  requires  f inancial  commitments  by  the  cou ntr ie s
that  can af ford to  do so  in  o rder  to  faci l i tate  the  sanctuar y  structu re  and
management .

Q: THERE ARE SEVERAL STUDIES SUGGESTING THAT THE ONLY
SUSTAINABLE REEF CONSERVATION IS JUST MITIGATING GLOBAL CLIMATE
CHANGE. ARE THESE MESOSCALE SANCTUARIES A MORE MANAGEABLE AND
IMMEDIATE SOLUTION WHILE POLITICIANS FIGHT OVER MEASURES TO
MITIGATE CLIMATE CHANGE? 

A:  Mit igat in g c l imate  ch an ge i s  non-negotiable.  That  has  to  h ap pen.  Bu t  e ve n i f  we
were to  implement  the str icte st  c l imate  mit igat ing processes,  and we put  th at  i nto
effect  r ight  now,  we wo u ld st i l l  wa rm for  a  l i tt le  whi le .  There's  a  lag  e f fect  i n  the
atmosphere,  in  how green house gases  are  processed,  and when the  planet  would
actual ly  start  co o l in g.  So e ven wit h  the str ictest  c l imate  change  s cenari o,  we  would
need to  have a ddit iona l  m easures  local ly  on the ground to  help  corals  sur vi ve  the
inter vening decade or  fe w deca des  unt i l  the  c l imate  is  mit igated and tempe ratures
start  to  co me down.  So i t  is  not  a  quest ion of  one or  the  other,  i t 's  both
simultaneously  s ince we haven't  started real ly  ef fect ively  mit igat ing c l imate  change
yet .  I t  puts  e ven mo re pres s ure  on local  things  that  we can do for  conse r vat i on,
restorat ion,  a nd ma na gemen t  i n  o rder  to  opt imize  the chance s  th at  enough coral  re ef
sur vives  the  co min g  decades.  T hat  way,  by  the  t ime c l imate  change  doe s  start
coming down,  a nd we sta rt  coo l ing,  there  wi l l  be  enough reef  ecosystem that 's
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fun ct ioning lef t  to  repo pulate  a nd ref i l l  where  we've  lost  reef  becau se  we wi l l  lose
reef  -  we are  los in g reef.  I t 's  a  quest ion of  how much and how fast .

Q: IT WAS NOTED IN YOUR STUDY THAT THERE MAY BE CORAL REEF
POPULATIONS ABLE TO EVOLVE IN THESE WARMING WATERS. IS THAT
SOMETHING THAT HAS BEEN DOCUMENTED OR SOMETHING THAT IS MORE
OF A HYPOTHESIS BASED ON RESEARCH?

A:  Exper imental ly,  we' ve  been abl e  to  show that  some corals  are  able  to  accl imatize
to  shi f ts  in  their  ba sel in e  tem pe rature  and acidity  condit ions,  be caus e s i m u ltane ou s
with  o cean warming  is  o cean acidi f icat ion.  The y're  both ef fects  of  i ncreas ing
atmospheric  CO2.  We h ave a  paper  that  came out  recently  sh owi ng that  coral
exposed to  shi f ts  in  th eir  ba sel i ne  temperature  and pH for  a lmost  two years ,  about
half  wi l l  sur vive,  and th e y  s ee m  to  be doing wel l .  And so  the y're  accl imati ng,  which
means there's  so me e viden ce for  innate  genet ic  capacity  for  re s i l ie nce .  Bu t  we  h ave
to remember  ha l f  d ied.  So  e ven i f  there's  some resi l ience,  i t 's  not  a l l  spe cie s,  and i t 's
not  e ver ywhere.

There's  a  populat io n  o f  cora l  in  t he  northern part  of  the  Red Sea that 's  ne ve r  bee n
obser ved to  blea ch,  e ven th o ug h i t  gets  super  hot .  And so  there  are  th es e t iny  l i tt le
pockets  o f  refugia  co u pled wit h  the capacity  that  some corals  may be able  to
accl imate.  That  g ives  u s  hope t hat  we wi l l  have corals  over  the  comi ng de cades.  But
it  should n ot  chan ge the fa ct  that  at  least  hal f  are  going to  probably  die .  A nd i t
doesn't  g ive  us  any mo re wig gl e  room in  saying,  wel l ,  we don't  real ly  nee d to
mit igate  c l imate  ch a n ge.  I t 's  not  that  at  a l l ,  i t 's  just  g iv ing us  some  m eas u re  of  hope
that  we can,  and th at  resto rat ion ef forts  could  be successful .  Th at  we cou ld ident i fy
resi l ience,  we could do successful  reser vat ion,  we could do targeted,  large -s cale
con ser vat ion a rea s ,  a nd s an ct ua r ies  that  are  strategical ly  place d that  e ncapsulate
potential ly  more res i l ient  env iro nments  or  species.  So we could be  s m art  abou t  i t .
But  that 's  just  a  way  of  deal in g  with  a  real ly  crummy hand.

Q: WHAT DO YOU SAY TO PEOPLE WHO ARE NOT NEAR AN OCEAN, WHO
MIGHT BE HEARING THIS NEWS AND WONDERING "WHY SHOULD I  CARE?
HOW DOES THIS AFFECT ME?" 

A:  Coral  reefs  provide es s ent i al  go ods and ser vices  to  people  al l  over  th e  world.  In
the tro pical  zones ,  fo od,  sta bi l i t y  of  coast l ines,  protect ion f rom  storm s,  sand to
beaches,  tour ism re venue,  etc .  -  T he economic  value of  coral  ree fs  g lobal ly  i s  a lmost
$10 tr i l l io n a  year.  So  i t 's  a  non-tr iv ia l  economic  dr iver.  And i f  a l l  you care  abou t  are
dol lars  and cents,  that  economic  piece alone would be enough to  s ay,  "Okay,  reefs
are  impo rtan t  b eca u se the y h ave a  huge global  economic  importance ."  And i f  th ose
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reefs  fa i l ,  and tho s e people  now have no income,  and no stab i l i ty,  now  you  h ave
mass  migrat ion coupled with  s ea- le vel  r ise  and global  warming,  you have m as s
migrat ion.  So  i t  has  th e  poten t ial  to  real ly  destabi l ize  our  g lobal  e conomy and
structure.  I 'm pa rt icu la r ly  fo nd o f  coral  reefs ,  but  we can tel l  the  exact  same  stor y
abo ut  the  Arct ic ,  a nd rain  forests .  So many other  ecosystems are  af fected by  c l imate
change.  So e ven i f  co ral  reefs  don't  speak to  you,  but  another  ecosyste m  doe s,  th e y
are  al l  af fected by  c l imate  cha nge in  our  ent ire  g lobal  ecosystem balance depends  on
mit igat ing c l imate  change,  t reat ing our  environment  better  -  be ing better  h osts  of
our  planet .

 

Struggl ing  not  to  get  distra cte d by  smartphone not i f icat ions  w hen che ck ing the
subway schedule  f rom his  Ne w York  apartment ,  Rohan Singh h ad a  l i gh tbu lb
moment :  A  dedicated s ubway s i gn in  his  home.  He soon got  to  work  de ve lopi ng a
prototype fo r  what  would b ecome the Tidbyt  LED matr ix  disp lay.  Af te r  re cruit ing  co -
foun der  Mats  L inan der  a nd Software  Engineer  Mark  Spicer  to  th e  ventu re ,  the
compan y ran a  succes s f u l  Kicksta rter  campaign in  2021 and is  now se l l i ng  i ts  s leek
retro  display  on i ts  website.  

The Tidbyt  app is  stra ig htfo r ward and s imple  to  use,  with  pre -bui l t  applets  e ven
users  without  coding experience  can master.  S ince opening up the ir  platform for
external  de velopers  to  bu i ld  their  own custom apps and integrat ions,  the
pos sibi l i t ies  for  wh at  k in d o f  data  to  display  extend far  be yo nd s u bway sch edules.  

https://tidbyt.com/
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"Whether  you 're  interested in  the  NFL or  the  MLB,  Tempest ,  p i n bal l ,  Du ol i ngo or
Strava,  T idbyt  pro bably  h a s  an app for  i t ,”  said  Mark  Spicer,  T idbyt ʼs  Fou ndi ng
Software  Engineer.  “ I f  not ,  we h ave a  community  eager  to  wr ite  ne w  apps  for  the
platfo rm.”   > >> Shop Tidby t

MORE WEATHER NEWS:  

AI  CAN HELP DETERMINE CORAL REEF HEALTH BY SOUND

Coral  reefs  o ften br in g to  mind v ib rant ,  colorful  images  of  abstract  points  and s h apes
with  schools  of  f is h  a nd other  sea l i fe  bust l ing  throughout .  I t ʼs  a lso  com m only  k nown
that  as  seawater  temperatures  co ntinue to  r ise,  reefs  are  beginni ng to  di e  out  in  a
pro cess  known as  coral  bleach i ng .  Losing their  br ight  colors  is  one way  to  tel l  i f  a
reef  is  in  distress ,  b ut  res earc hers  in  the  United Kingdom are  us ing machi ne - learning
techn iques  to  ga uge a  reef 's  hea lt h  by  using an unexpected m edi um:  sound.

Read More >> >

WARMING SEA WATERS ON THE MENU

There  are  many reports  s u gge st ing that  the  Earthʼs  warming c l i m ate  is  a lready
beginning to  af fect  us  in  o u r  da y-to -day l ives.  One team of  research ers  f rom  th e

https://buy.tidbyt.com/products/tidbyt
https://www.weforum.org/agenda/2022/06/coral-reefs-sound-ai-climate-ocean/
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Share    

Univers ity  of  Br i t is h  Colum b ia  too k on a  ne w angle  when study ing th e m ani festat i on
of  warmer  l iv ing  in  their  quest  to  better  understand how warmi ng ocean waters  are
affect ing the types  of  s ea foo d t hat  we eat .  The y didnʼt  get  th ei r  data  ou t  by
measuring temps in  the  f ie ld  o r  taking aquatic  samples,  but  by  stay ing on dr y  land
and s i f t ing  thro ugh  100s  o f  restaurant  menus dat ing as  far  ba ck  as  the  1880s.

Read More >> >

EXTREME WEATHER HAS REACHED NATIONAL PARKS

From the Yel lowsto n e f loo d to  ext reme heat  and dying tree  dive rs i ty  i n  Yose mite,  i t  is
becomin g c lear  to  sc ient ists ,  park  of f ic ia ls  and employees,  par kgoers ,  and be yond
that  the  con sequ en ces  o f  a  wa rming c l imate  are  reaching our  nat i onal  parks.  At  i ts
curren t  pace,  Yo s emite  co uld s e e  an average temperature  increase  of  u p to  12
deg rees  Cels ius  by  th e en d o f  the  centur y  but  reports  f rom park  range rs  and other
research suggest  th at  wa rm ing  e f fects  are  a lready beginning to  arr i ve.  Increased
wildf i re  act iv i ty,  dr y in g  u p waterfal ls  and shr inking snowpac k ,  and increase d tree
die - off  is  being seen across  parks  and is  expected to  continue.

Read More >> >
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