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STU D IES  O F  M EAN S E A L E V EL

I n  a  fo rm er issue of th is jo u rn a l1 there  ap p eared  
a  b rief account of seal evei studies undertaken  in  New 
Y ork w aters to  te s t the  theory, advanced by  the w riter, 
th a t along an  irre g u la r  coast m ean sealevel is an 
irreg u la r surface th e  precise elevation o f which varies 
w ith changes in  the fo rm  of the shore. The studies 
w ere carried  on under th e  d irection  o f th e  division 
o f geology and  geography  o f th e  N ational Research 
Council and have recently  been completed. The u lti­
m ate success o f th e  undertak ing  m ust be credited  to 
several agencies w hich generously cooperated  w ith  the 
N ational R esearch Council to m ake the  study  pos­
sible, p a rticu la rly  the U. S. Coast and  Geodetic S u r­
vey, w hich bore the m a jo r bu rden  in  the jo in t effort. 
A  fu ll re p o r t w ill be published in  the  n ea r fu tu re  
covering (a ) the theoretical considerations upon  which 
the whole study  w as based ; (b ) the tid a l observations, 
including fu ll field da ta , p rep a red  by M r. P au l 
Schurem an, o f th e  C oast and  Geodetic Survey, fo r  
possible use by  those who fifty, a  hundred  o r more 
years hence m ay w ish to  make sim ila r observations 
fo r  pu rposes o f com parison ; and (c) th e  in te rp re ta ­
tion  o f  resu lts  o f the tid a l observations, especially in  
re la tion  to  problem s o f m ore th an  local in terest.

The ou tstand ing  re su lts  o f the tid a l observations to 
be described in  the re p o r t a re  as follow s :

(a) The tidal range within Jam aica Bay is greater 
than a t F o rt Hamilton near the head of the more open 
Lower (New York) Bay.

(b ) Mean sealevel a t all three stations in Jam aica Bay 
is higher than a t F o rt Hamilton.
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(e) Even within the bay the plane of mean sealevel is 

not level, bu t is higher a t the northeastern station than 
a t the southern and western stations.

(d ) Tidal observations a t F o rt Hamilton extending 
over a  period of thirty-five years indicate no appreciable 
change in  sealevel a t th a t point during the period of 
observations.

L e t us consider th e  significance o f  these po in ts  in  
the o rder nam ed.

(a ) Jam aica  B ay  w as selected a s  th e  site o f  th e  
tid a l study here described, in  p a r t  because i t  was 
believed th a t  th e  b read th  and  th e  d ep th  o f  th e  in le t 
w ould adm it tid a l w aters free ly  and  th a t  the  re la tive ly  
sm all size o f  th e  bay , combined w ith  th e  fa c t th a t 
m uch o f its  a rea  is  occupied by m arshes and  m ud 
flats, would p reven t th e  en tering  w aters fro m  sp read ­
ing  fa r . H ence i t  w as n o t expected th a t  th is  locality  
would p resen t those extrem e conditions encountered  
w here a  narrow  and  shallow  in le t in to  a  b road  and 
deep bay o r  lagoon fav o rs  a  very  sm all tid a l ran g e  
and  a t th e  sam e tim e a  d is tinctly  h igher m ean sea­
level inside the em baym ent. The fa c t th a t the tida l 
ran g e  in  Jam aica  B ay  exceeds th a t  a t  F o r t  H am ilton  
is sufficient ind ication  th a t the tid a l w aters do enter 
and leave th e  bay  w ith  g re a t freedom  an d  show th a t 
th e  locality  w as w ell chosen as an  exam ple o f m od­
era te  ra th e r  th an  extrem e conditions favorab le  to 
varia tions in  th e  heigh t o f m ean sealevel. In  th is 
connection i t  should be no ted  th a t  n o t only does h igh  
Avater in  the bay  rise  h igher th a n  a t  F o r t  H am ilton , 
bu t th a t low w ater also fa lls  lower, showing th a t  the 
outflow ing w aters a re  n o t undu ly  im peded by  an 
exit channel g rea tly  res tric ted  in  b read th  in  its  lower 
levels.

(b ) T ha t m ean sealevel w ith in  Jam aica  B ay  should 
a t a ll th ree  tid e  s ta tions p rove  to  be app reciab ly  
h igher th an  a t  F o r t  H am ilton , despite the  relatively
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f re e  ingress and  egress o f tid a l w aters, an d  other 
conditions generally  unfavorab le  to  th e  developm ent 
o f  sealevel differences, is most significant. The shape 
o f  th e  in le t channel m ay accoun t fo r  p a i't o f th e  
observed difference in  sealevel heigh t, and  th ere  m ight 
th u s  be a h igher m ean sealevel in  the  bay  i f  no o ther 
fa c to r  th an  th e  tid a l regim e as affected by  th e  shore 
fo rm  entered in to  th e  p ic tu re . B u t o ther fa c to rs  are  
doubtless involved. Some fre sh  w a te r  fro m  the su r­
round ing  land en ters the  bay, a lthough  th e  locality  
w as selected in  p a r t  because th e  q u an tity  of th is  w ater 
w as believed to  be small. P a r t ia l  im pounding  o f th is  
w ater, and  its  low er density  as com pared  w ith  the 
sea w ater, would both  ten d  to  ra ise  sealevel slightly  
w ith in  th e  bay. W inds fro m  a  w esterly  d irection 
have in  th is reg ion  a  g rea te r average in tensity  th an  
those fro m  an easterly  direction, an d  due to  th e  fo rm  
a n d  position  o f th e  m outh o f  Jam a ica  B ay  w esterly  
w inds should be m ore effective in  blow ing w ate r in to  
the bay and holding i t  there th a n  would be the  ease 
a t F o r t  H am ilton . J u s t  as th e  shape  of the en trance 
channel m ay d is to rt the position  o f  m ean sealevel, so 
also the fo rm  o f  channels, shoals and bordering  
is land  and  m ain land  shores w ith in  th e  bay m ay have 
th e ir  effect. H one o f these fa c to rs  should p roduce a 
g re a t  effect in  the Jam aica  B ay  region b u t each m ay 
p la y  a m inor rô le. The observed differences in  m ean 
sealevel a re  thus presum ably  the  re su ltan ts  o f a  com­
b ina tion  o f causes, each p roducing  a very  lim ited 
effect because o f  th e  physiograph ic  conditions o f the 
locality.

The quan tita tive  values o f th e  observed differences 
in  m ean sealevel a re  qu ite  as g re a t as, i f  n o t g rea te r 
th an , w ere an tic ipated . F ro m  th e  physiography  of 
Jam aica  B ay  and  its  su rround ings i t  w as pred icted  
th a t the differences found  would be avery  small, a t  
m ost a  very  few  inches and possib ly  only  frac tions








