
PHYSICAL .OCEANOGRAPHY 'OF THE GULF OF MAINE

$

. ByHENR¥, 13.,.BIGELOW

IIf1j,1l6um ojCompo:;'ritiv6 Zo'6ld~y, Harvard UniV61'sity
, .. , ,(""",,:. .

With the collaboration of R. Parmenter.and E. H. Smith

,}/f,

..CONTENTS..

Page

679
680
, : J;

662
664
665
665

602

604

Page
't~troduction~ ~ u _ .: ., ' 513 :'remperatur8-Continued.
Oceanqgraphichistory ~, t: __ -v- __ .; C u_ 513. J ulyand 'Augtl13t-'-Continued.
,,' 1. Gulf of :M:jl,inepfopeI'~ u_ ___ ___ 513 100 meters ~~ ~ L~~~~ 610

2. Continentalshe}fso1.WIiof Nantucket 150 meters and deeper __-'_~'~_ ~L_L .;'613
.and MarthasVineyard________ 517 Proflles; •.• L~~_~1 __ ~_~:..~:"_L.:: __ ~~,:. :615

·To o' , . '. .. 'i , ' ," ,i : p graphy ~ __ ____ 518 Bottom _~ __~ ...:'~ _.:. __~~_:..~ cc 624
Depth ofthe g"I1L_~ : .: c-- 519 :Annual variations in summer temper-.
Banks and sinks ~:______ 519 ature :.. __.;,_,. 626

.'reWat!'l~sl1.ed--.,.---.~r --l--.c.~-;rT,---:--,-- 521 -Autumnal cooling ~ ~~~ l_J;.:L· 636
, lllperature • __• __"-_ ____ 522 Surface ~ ; .636
F "'" . ,.' " ,"
ebr\larY:~ndMarch_.,._,__ - __,._.,.:,,.-:-- 522 ,Subsurface, ~_' ~_-,:,:': .:._, '; 1638
Surface_---_~- •• ----·-,--.---.:.-'-~-- 522' "November and December .J~L·.:_ 645
Verticaldistributio.n~H L. ',)23 Mid.:.wiriter :'J' __ "':J __ ':_' __ .; ,- __ L_'~,:, 651

1"(, 40 meters, , '-;• .:..:.L __ .:..'-:.'_.:. 524 -Thermal summaries.Lc.__':'~:"~.'L;,-_.;:__ 662
100 meters and, deeper '-• ,_ .... .:._..... "._ . :526 1.. Mouth of Massachusetts iBay/off, ..
Profiles, ~"_ ~ __~,__.:. i. '-.:..:. __'-_ 529 ' 'Gloucester _t_t.:'..!~:_ ~i.:_ i.':i.J.:.L;LJ"

.. " Bottoin :.: '-_J i. .,__ -; 642 2. Bay of Fundy ~.:. .:. __·_i. _

':t\nnualvariations!ih !temperature in 3. Near Mount Desert:Islarid:.._.:..:."..
,... ,,·e~rl:Yispring---.·-.~-._~L---- __-_ 543 4.- Western side of the basin_.:.:.:.:.i..L.:..
. Verna~ warming z: •• -'. 546, Relatibnship between'tlietemperature
,April"" "'!,; "'550 of the surface and of tlie!il.ir_.:..::_'~~ 668

i ,;).lay: .-__ ======T'~ - -- -============ 556 Factors governing the temperature of the;
. Surface~.r: ~_ -'- __ ~i. __ ,.<; • __ L•. __ , , i :556: ," Gulf of Maine. __·...;•• i._.'."" .. L ......~ 674

Below the'surfao6__L' -----: 564; • Solar wapmit).g.-~__-'- •• -.:-- •• _L ;, 674
: ':,June_'~ __ ~_~ ~ 'L_i._L_~___ .: 'Dispersll.l of,h!'l!l.t .downward in,to the ..

, ~:~:r~: ~:::~~fi~~·~i t~~;;r~ttit~= H~ ,Ther;~;e:ff~~ts-~r~~~euirig;:: ::': ::: ~;~
,July and August; •• • .:,.___ 585: 'Thermall'\ffecUl'Of..hol'~i().ntll.I9irculatiop

Surface • __~ __.: .;- 585 'of the gulL_ .:-- - - - -.:- -~ ~. - -- --'-
Temperature gradient in, the upper ,Thermal'effectil of evaporation .:..- ..

Thermal"etrectsofthe'Nova ScotiAh'
100 meters, u':'. -- •• ---- ." .... .:.- 596' . current•. _~.:. ~(~'':__.:~ ~ ;"'680

Temperature gradient in depths. Thermal ~ff~Qt~Qf tq.e sloBe:water .; '690
:"greater·than 100'meters... __.:.___ Winter chilling __ ~_:::~_.:_.::..:..~ .:_ '692

Tem~raturegradient,onthe offshore ' Table of-normal air tenipera.tu~s_·,,:_ 695
banks~:. oi_·.:.~ ·~ __.--.:.. Chilling effect of meltingsno~:.;_'~~_ ~696

Temp-erature gradient along the con- Chilling effect of meltingioe.:.L -: 697
tinentaledge i..:.__ :. __ ~L~_~'. 605 Thermal effect of river W8.tel'_'':'~'':':L'__ ' 699

40meters .:.______________ 607;, Summary of'thermal determinant's.:._~_ 699
, 51(



512 BULLETIN OF THE BUREAU OF FISHERIES

Salinity _
General summary u n _

Detli.iled liccount of salinity ~:._~~__
February and March n __

Surlace _

Vertical distribution; , __n u __

40 meters _
100 meters '- _
150 meters and deeper__n_u _

Profiles • '-_

Limits of water more saline than 34per mille _
Bottom _

Annual variations in salinity inMarch _

Vernal freshening --_- .' '-.._.._
Vertical distribution of sa.linity 1 in

i) April - ..;.

,Salinity below the surfaeein April ;.
\ i ,Annual variations in the salinity of the

<:;, bottom water in ApriL __u __ ,_...;;.'-

May ~~ ...i_'i...__ ;. .:.::__ .'- :. '-

Surface__ - -- ;._;.;.
Below the surface '-_..: n

! June .. __ n ' _

"ii/July and August, , __n_n_u __ '- i'-'

Surface _';. ;. ..'-..__

Annual variations in surface salinity
i"" in summer ;. .:. '-

Vertical' diBtribution '- _
General distribution of salinity below

the surface -,
'Autumn andearlywinter '- ,
.Midwlnter '- .:.;._ '-_"'; ...;_ ~ ,
Bumraaries i 'Of ,salinity for representa-

tive loealibiea; u u _ _' _

Bay of Fundy n ' .:

Massachusetts Bay region; .: '-
." Offing of the Merrimack River__, _

Near Mount'Desert Island .:._
" German Bank n __

,, Western, side of the ba,sin _- ~ -'- _7" --­

t » Annual survey of salinity' on the bot-
,': tom ,_.,. __r: ,_.:.., ~ __ .,

Alkalinity -~" --7-~--_.,_~ .,_u
:visual transparency n -1-- --.:.-

,C9~or ., ,-,~-.,.---- ---,- "'''_'''_~----
Sources from which the Gulf of Mainere­
. , ceives.Iss 'lV~terB_.,.--',.,...;------.-----

,i;; :B,pperficiat ,stratum_, ,...,. .,._,_ ...,__-_;._
Nova Scoti~n,current--.:-_•. _-~ __,.-

"~:I' Tropic.wster .,._' _
':'!:' Coastal water from thewest; _

River, water n __ - - - -- -- --- - --

Rainfall and evaporation _

Page

701
701
'i03
703
703
705
708
710
712
714

720
720

722
723

728
733

740
741
741
746
754
763
763

771
772

781
799
804

808
808
810
813
813
814
814

815
,819
822
823

824
825
825
836
837
837
840

Sources from which the Gulf of Maine re­
ceives its waters-Continued.

i>eeplltratlun '33iD ,_~' __
Slope water; , n _

Abyssal upwellings '- _
, Recapltulation Un _

Circulation in the Gulf of Maine _
Tidal ,c~rren~s,:_----.,. u_

Dominant or nontidal drifL_un _
Measurements of currents _

Summary _

Experiments with drift bobtles; , _
Bay of Fundy n ,__

Gulf of Maine_n _
Drift-bottle record n _
General discussion of the recoveries;

Southwestern series .;. '
Recoveries from Cape, ,AnD and"

Ma,ssachus,ett,s Bay lines- ~ '
Drifts of bottles set out 'north of '

Cape'Ann and off Cape Eliza-
beth .:.~_'__

Line off Mount Desert, 'A\.tgust,
1923 ~_~~ _

Bottles put out off western Nova
Scotia "_. •. ., _

Drifts of bottles enteringthegl1lf
from the eastward n_.:_.:

'Circulation of superficial stratum, ,as
indicated by salinity .:...;

Circulation of the superficial stratum, '
as indicated by temperatura. , ; _

Circulation in the deep strata, as indi­
cated by temperature and salinity_

Circulation as indicated by the .plank-ton _

, Vertical stability, as affecting the cir-
culation of the guIL __n _

Dynamic evidences of clrculabion c , , __

Construction of dynaIIlic cha,rts .,_...~
Dynamic contours and gradient cur-rents _

February and Ma.rclt, .:._
April '~ '~ .,'::' h _' .:._

May -' _
June ~~~_~

July and August .:-' .:"' '-_ '
Autumn and winter -'.:, '-'- _

Windcurrents :.:.:..:. __,.. l._;'': ':_ .

Horizontal tidalosoillations as deflected
by the ea.r.th'srotation.; ... .;;.i.a.... _~_

Summary of the horizontal, J).olltidal
circulation of tQe~Gulf of,l\1e,ine-­

Tables of temperature, salinity,ap.~ den-
sity .. "', .. - __.,.,., ,~,.,,";

Standards of accuracy _u _
Bibliography .._..- - - --

page

842
842
852
854
855
855
857
857
866
867
868
871
871
879
87~

887

1595

902

90S

908

910

918

921

,923

924
'930

930

936
936
942
944
948
953
962
962

970

972

916
976

1015


