
-556- OPENED *TRACK1

COUNT *C20 *WH *Cll *EQ 7101003:
*^' 20= 8

8 43914 12/18/89 22:30:20

020^=^,OB *C21 *WH SAME:

*DINDB QUERY LISTI^NG
12/28/1989

*.*
*ACC-NO *REFNO

*^*^*^*
*'* 7101003
*
*
^*
^*
^*
^*
^*

*F-A

*' *L105
*L105
*L105
*L105
*L105
*L105
*L105
*L105

*PROJ

*****
**^*^*^*
***^*^*
*^**^**
*^*^**^*
*^****
*****
*****

*INST

*311N
*311N
*311N
*311N
*311N
*311N
*311N
*311N

PLAT

3187
3187
3187
3187
3187
3187
3187
3187

CRUISE

CAPE KEN
*BIMINI
*JACKSVIL
*FOWEY *RK
*HOPETOWN
MA^RATHON
*F. PIERCE
*N. CAR.

****CRUISE
START

05/01/1967
04/01/1965
07/01/1967
05/01/1965
07/01/1969
06/01/1966
07/01/1966
06/01/1968

DATES***
END

07/01/1967
11/01/1970
08/01/1967
.06/01/1965
08/01/1969
07/01/1966
06/01/1967
07/01/1968

*STA
IN

617
3503
625
513
979
355
451
623

*STA
OUT

0
0
0
0
0
0
0
0



AP^R^I^L 1^970
*IACCESSIO^N

NU^MBER

*^CKI^iC^WI^ZD^GED BY *POSTC.̂ A^BD 8/12/71

DATA DOCUMENTATIO^N FOR^M

NATIO^NAL *OCEANOGRAPHIC DATA CENTER

WASHI^NGTO^N, *D̂ .C. 20390

INSTRUCTIONS

This form should accompany all data submissions to
*NODC. It requires the minimum information necessary for
systematic data documentation (Section A) and subsequent
*reformating (Section *C) *, with additional co^mments on
scientific content (Section *B)*. Section A^, Originator
Identification^, ̂ must be completed when the data are sub^-^
mitted. It is highly desirable for *NODC also to receive *•*
the remaining pertinent information at that time. If this
inconveniences the donor, *NODC personnel will establish
contact at a later date, to obtain the remaining infor^-^
mation necessary for completion of form.

Readable handwritten submissions, preferably in ink,
are completely acceptable. All data shipments should be
addressed to:

Records Control Section (Code 2121)
National *Oceanographic Data Ce^nter

*Bldĝ . 160 *W.N.Y.
Washington, *D. *C. 20390.



S^ECTION A: ORIGINATOR IDENTIFICATION

The infor^m^ation in this section is *u^'^ded *^io credit the
data to the proper originator and to allow archive indexing.

1. Write the co^mplete name and address of the insti^-^
tution or labor*atory with which the submitted data are
associated. If several institutions are involved^, indicate
all.

2. Write name of the expedition^, project^, or program
during which the data were collected.

3. Write the name and/or cruise number used internally
or in publications to identify the data.

^4. Enter the name, number, or other designator of the
platform associated with the data. If more than one platform
is used, explain proper data association.

5. Identify the type of platform, e.g., ship, aircraft.

6. Include.n^ationality of platform registry.

7. If data should not be released for a specified time
period, check "YES" box and complete item 8.

8. Specify date when data can be released for general
distribution.

9. Give the name and address of the scientist to
whom inquiries concerning data should be addressed.

10. If data should be included in World Data Center A
for international exchange, please check "YES" for *DN^P^;^
otherwise check "NO." If part of data should be treated as
*DNP, check "PART" and specify.

A. ORIGINATOR IDENTIFICATION

THIS SECTION MUST BE COMPLETED FOR ALL *TRANSMITTALS

I. I^NSTITUTION/LABORATO^RY/ACTIVITY (NA^ME

2. EXPEDITION/PROJECT/^PROGRAM^1 *^C

*T^i^a^Yi^A^po^f^c^t. *^M^e^o^4^u^/^i^e^m^e.^n^£^i *o{^\
^4. PLATFOR^M NAME

*^^. ARE DATA PROPRIETARY^?^

*^B *^£^$ NO *^C^H YES CO^MPLETE 8 IF YES

AND ADDRESS)

*^t^o^^^r *^N^o^r^t^v^\ ̂ Dan^t^e^,: *Bc^l^u *^J

5. PLATFORM TYPE

8. RELEASE DATE

*^^I^v^c^L *D^a^ni^a *, *^?^t-^c^>^u.d^i.
*^3^.C^Ru^fSE *^Nu^M^Sl^W1

6. PLATFORM NATIONALITY

*^K). RESPO^NSIBLE SCIENTIST *( WITH ADDRESS I^F NOT THE SAME AS ITEM 1)

*j p.̂ * * (̂(.̂ '̂ /PP f̂'̂ d^m *̂ c *P *fr̂ l̂ î i ^* *-̂ /' * "̂ii
10. ARE DATA ̂ DECLA^RE^D *NA^TIO^^A^T^T *^P^R^O^C^f^lA^Y,*^(DNP)P ^O^P YES *^C^Z1 NO ^a PART (SPECIFY)



*C. DATA FORMAT
COMPLETE THIS SECTION FOR PUNCHED CARDS OR TAPE^, MAGNETIC TAPE OR DISC
SUBM^ISSIONS.

I LIST RECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FILE.
GIVE METHOD OF IDENTIFYING EACH RECORD TYPE.

*^U:^ ' :^ ' '^ :G f i^ned

2. PLEASE GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

se^que^n^ti^al ^u^nbloc^ked, car^d *i;^n^'^u5

*u^si^ii^j^- ̂ t^h^e *i^'o^r^i^-^i^i^t *20^A^A *'^•

*^F. ATT^RIBUTES AS EXPRESSED IN *^C^H *PL-f *^C^U ALGOL
FORTRAN

COBOL
LANGUAGE

4. RESPONSIBLE COMPUTER SPECIALIST:
NAME AND PHONE NUMBER *^N^?^.^nc^v *^Hirnes^se^r^
ADDRESS *^7.;o. *D *^a *^3e^?.^ch *31vc.*. *. *^P^a^ni^a^, *^Flo^ric^a

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE
5. RECORDING ^MO^DE *_^_ *^_*^

*[^Xj BCD *^LJ BINARY

*^D ASCII *^n E^BCDIC

*n
6. NUM^BER OF TRACKS *p^n *^or.^,,^.-^M^

(CHANNELS) *^S *SEVEN

*^C^U NINE

*' *n
7 *P^A^R'TY *^D ODD

1̂ 5̂ 3 ÊVEN

8. DENSITY
*[ *L^~^U ^200 *CPI *L_ 1^600 *CPL

*^^ *^' *L^3 556 *CPI

*^[~| 800 *CPI

*^n
•

9. LENGTH OF

10. END OF FILE

*RG ^0 ^3/4 INCH

*' *n
MARK *._

^0 OCTAL 17

*n
II. PASTE-O^N- PAPER LABEL D^ESCRIPTION (INCLUDE

O^RIGINATOR NAME AND SOME LAY SPECIFICATIO^NS OF
DATA TYPE, VOLUME NUMBER)

12. PH^YSICAL BLOCK L^ENGTH IN BYTES

1^3. L^E^NGTH OF

8

^BYT^ES IN BITS



*A: *3. *C^'^l^L^u^i^&^e. *^N^u^n^j^f^a^e^/^t

*^O *d^a^t^a^:

*I

*II *F^o^w^e^t/ *R^oc^f^e

*III

*1 *1^/

*^l^y *F^o^^ *^P^^^e^A^c^e *(^-^t/i^e *^(^J^o^^^o^w^-^t^n^g *^t/^e^o^/^i)

*I^/ *1

*I^/ *II *^Wo^/^t^^i

*E^ac/^i *^A.^e^p^A.e^^e^i^t^i^6 *a *c^A^o^4^4-^4e^c^^^t^c^on *o^|^J *^t^h^o.'^G^uJ^L^f^a^t^J^i^Qj^o^m *(^e^x^c^e^p^-^t *H^op^e^i^o^w^n) *^a^n^d^
*^a *^Y^i^wn^b^u^A. *o^^ *^A^&^u^t^io^m> *^wh^e^A^a *da^t^a *^-^U *ta^k^z^n^. *T^/^i^e *^ia^£^itu.d^&^A *a^nd
*^/^!^> *o^$ *^t^k^e^^^e. *^-^t^w.^n^^^e^c^t^4 *^a^nd

*^0 *t^h^e. *dat^a^,



^i^s. 3'^"^; I^-*^-^J^MI^F ̂ 1^C *^CO^^r^r^C^KT - O^p^er^a t^ i^on

T^he bo^a^t i^s *fo^i^-^o^^^it t^o *t..^e ^d^rop *:^jos^itior^; ^o^n ^a ^prese^l^ect^e^d^
*:.e^Kci *i^i^:^r^£. ̂ At *t.:^e s t^a^r t *o;' *^o *'^'^iro^^, *t.^i^e *i^n^str^t^j.^;^;e^;^,t i^s *^tur^v^ioc. or^, *^an^o^
t^h^e ^r^ec^e^iv^er *^tor^.e i^s *e^ae^r^^i^ze^r1 ̂ by *t^;^ie t ra^ns^m^i t t^e^d ^si^g^n^al; a
*^b^-^jtto^.^1: ̂ I^K ̂ pre^s^s^e^d to *^prl:. . .e *t^.^i^e ̂ d^i^git^al c loc^k. *T^.^.O flo^w *^l^etcr
^i^s *^z^,e^ro^s^o *^±.^i\^t^i *^t^-^::^-.e b^all^a^st *^w^o^i, :: *:t i^s *^c.^tt^-::.^c*':^: *= *^''^: to *^t.^:^a rele^a^s^e.
*^_:^".s *i^r^;^3^tr^u^:.^-^e^i^it i^s *^t,^.e^t^: *^c^ro^p.^^e^d,. ̂ a *photo,^;;.r.^'^i,^/:^i i^s *t^&.^Ke^n o^f *t.^;e
*^:•.*i-^i^?'l^x *^j^JO^SiLi^:):^;^, *^t.^n^-^"^1 *t^-^:^i^o ̂ clo^u.^: *^b^o^^i^i^i^^ to *c^o^i^;^nt *v^;^:^:^s^r^; *t:^m *r^t^L^C'lo
*3^l^.^;r.^tl i^s lo^st *^o^3 *t^.^-.^e *t^r^^^^s^i^^itt i^:^^ *a^nt^en^r^^^a *^{^/.o^es u^n^d^er w^ate^r .
...^.e^n *t-i^e *i^r;s^tru:^;:e^n^t ret^ur^n^s to *t.^;e *^3u^r^i'^£^-c^e, *t^l^ie ̂ no^s^e c^o^ne ̂ dr^ai^n^s ̂ a^n^d^
*^L..^e ̂ tr^a^ns^mi^t^ter *c^o^j^;^s^i *oac^;^c ̂ o^r^. *t^:^-^:e ̂ air. ̂ T^r^ie ̂ re^c^eiv^er ̂ he^ar^s *t^-.i^a^
*^si^^^:.^£-. l *^c^i^n^-^i tu^r^ns oi^l ' *t^; .^o c loc^k^ , *w^;^:i^c:^;^- *t^:^ie^n .d i^s^play^s *t^ae r^un
*ti.^-^_^9. T^r^i^e *^i^:i^st^ru:^;iet^it i^s *i'i^xe^d *^t:^-.^^ai^r^; *a^a *^o^ui^c^kl^y ^a^s ^pos^sible *^e.^n^r!
*r^e^c^o^v^a^re^J. ̂ follo^w i^n,^; ̂ rec^ov^er^y^, *t^i^i^e *iri^str^u^^^ent is t^ur^n^e^d o ^ f ^ f , *t^b^.e
*^fl^o^v^; *.^:et^er ̂ i^s r^e^a^d^, a:^;^'.-^: *t.^;c^3 ^rele^a^se is *reri^r^^e^i:! f^or t^h^e ^ne^xt
*'^— *^L^* ̂ 0 *^v^J *^•

^Si^nc^e ̂s^e^v^e^r^al *si^i.^'^i^ult^t.^r.^e^o^-^js *^r^irops to *^di^l^T^orer^.t ̂de^pt^hs are *o^i'te^a^
*^-^:^i^j^e *^&:^;^-^1 *^si^i^-^!C':^: *^e^ac^;^: *^r^'ro^p *re^'^i^.^ui *^r^;^js ̂a *b^cic'^-: *extr^a^p^clatlo^n ̂fr^o:,^- fi^x^
^p^o^s^itio^n to *^3^urf^r..^ci^i^;^o ̂p^o^sitio^n *^usir:;^^ *t^-^;e ̂s^ur^f^ace *^^!ri^ft, ̂a float
i^s ^u^s^e^d t^o ^m^e^a^s^ur^e *t^^^e ^s^u^rf^ac^e ^c^ur^re^nt ^aft^er t^h^e l^a^st *i^n3tr^;^;^;^:ent
^is ̂dro^o^pe^d. *^l^:.^;e fl^oat *^i^.a^s *^i^:early t^he *^s^a:.^ie *^c.*i^i^i^-er^.^sior^.s as t^he
*i:^;^str^u.-:^:^Q^'^;t*, b^ut it is *^;.:a^<^v.-^: of ̂p^ol^y *^vi^nyl-^u^:.l^c^jri^de ̂p^i^p^e b^alla^sted
t^o fl^oat *l^i^;^-:^e t^he *i^n^str^u^:.-.^o^r^:t ̂o^n t^he s^urface.



*^T._^o ...*ala i^s *^o^u^lle^ct^e:^! ̂j^oi^n.: the free f^a^il *.et^ho^?*. ̂ A^n^
*^'*'•*^' *^s *t *r *^u -^-^"^at *^^'^ails *froel^^^r to ̂a *^cr^e^s^-^sloc te^d *^^eot' *^w *^B^i'e it
r^el^e^a^s^e^s *it^o balla^st *v^;ei^p.^nt^s ̂an^d ret^urn^s to *t *^:e ̂surf*-. *c^e^
*^ah^d^e^r it^s o^w^n b^uoya^nc^y. *Th^o i^nstr^u^me^nt recor^d^s ̂d^epth ̂a:^-..^-^" is
^u^s^e^'^. *^:.*-" ̂* *^-^* ̂- a *^n a *^v *^i .-̂ ĥ a *^o ̂— *^D *' *j ̂a 1 *^s^y^^^ce:.^! *ca.^-^a^oj-c;^! *O^A '.iO^a.^o^u^r^.^-^n *^: *t. *^o*^
..o^ri^e^nt^al ̂ d^efl^ecti^o^n of *t^n^o instr^u^me^nt. Th^e *re^s^jltin^;^; dat^a

*^o *^v^'e *r^^t_ *.e_^p.^-e^j^pt-.*. *^"^~^~

*T:^_^e i^n^str^u^me^nt ^us^ed, to collect d^at^a h^e^1..^-;-^: b^een *^no^difie^d ̂ duri^n^g^
^th^e ̂pe^rio^d *^w.^o^n ̂d^ata ̂was *t^a^/:e^n. The ori^gi^nal i^n^str^u^ment ̂ was
us^e^d fo^r *t*^-.e fir^st ^si^x s^ectio^ns ̂a^s ̂de^scrib^e.:^", i^n A.-^3. and the
*^< *^„^,.^,^„,..^,^,*..^_,^-] *^^*,. *^_ *^t *^v,,, *.^,^,^0,..^* *^,.^,r^-. *^r, *^. *^T^C^f^-.^r^i *f^o^" ̂sect^io^n^s

 *T/T *^T ̂a^nd- *VITI

The o^ri^gin^al i^nstru^me^nt consist^s of an *^al^u^:h^t^m.^u^i *pi^oe 15
*c.^.: (6 ^In.) dia^met^er and 150.*c^s (^5 ft.) Ion^s^, ̂fitt^e^d *v^rit^n flat
en^d c^a^ps t^h^at are str^ea^mlin^e^d ̂ -by ad^ditio^n, of free-flood in^g^
*fib^&r^^la^^s no^se and tail co^nes. *^v^/it.^iin *t^:.e ̂pres^s^ure *c^as^e^~is
a *16-^h^-,.: *c^a.;era th^at *t^a^hes *ti^:^;ie-la.p^se picture^s of ^a pres^s^ure
*r^-^:^a^u^;^-e, ̂an ̂electric *v^/ri^st *^v^/^atc-.i, ̂an^d a *^;:ierc^;^jry *t^ner^c^io.^net^sr.^^e^n^
*t^ho instr^u^ment is ̂u^s^e^d for trans^port ^measure^me^nts, t^he *lo^v/er
end. of it carri^es a *2-;r^, rope ̂attach^e^d to a *^4^.^5^-^k^^ ̂wei^ght th^at
lead^s to ^a^not^her 2-::: r^o^ne, ^w^he^re ^the rel^e^a^se *::^:^ec^h^a^nis^2 i^s^
^att^ac^h^e^d. *. *T:^ii3 *^weihht ̂provide^s ̂verti^cal st^ability *d^urin^s- the
^f^all ̂ an^d *a^o^co^nt *a^.^v^:^l i^n ^s^e^p^ar^ate^d *fro^;^j t^h^e *in^str^u..:e.'it c^a^se ^for
e^as^e of *.^.^an^dli^n^-.

*TV.^-^O *t^y:^'^;ei^5 of r^elea^s^e *_.^C'C.^_^a^n^is..:^: are *^L:^S^O'.^J'.- ̂The *flr^i^it is
^a ̂si^m^p^l^e *l'^o^\r^er*' *^arr^a^n^^e^nent *t^:^.at ̂drops t^wo *'^r.5 *^^^^ ̂wei^g^hts *v^/he^n^
^the *^v.'ei.7^;h *t^K ̂co^nt^act th^e *^bo.tto::i. Th^e ^sec^o^n^d i^s ^a *^hid-^de^pth
*r^ol^oc.^^^i^^ *^.^:^o^r.^-^3^i^sti^n..^v of ^a pi^ston .eld at the end of it^s trav^el'
in ̂ a cylin^d^er by ̂a ̂b^ra^s^s ̂sc^re^w ̂and ̂eyc^rn.it. The brass ̂ scr^ew
i^s ̂w^e^a^ke^ned ̂as ̂de^sir^ed by *red^uoi^n^£ its *^di^a^heter ̂ at one poi^nt
ŝo *t.̂ '.̂ f̂ ĉ '.t .it ŵill *br̂ oa:: ûnd̂ er *tensior: ĝ̂ enerated *̂ oy ĥŷ drô st̂ atic
^pre^s^sure on t^he ̂A^lston*. *^V^/^r^.en *t..e ̂scre^w brea^ks^, th^e *eyen^ut and
*t^n'^e *att^ac.:^e^d ̂9 *^h^^ of *^vei^^ht f^all off.

*T^ne na^vi^g^ational syste^m *^\^jse^d i^s *t.^:^e *con^trolli^n.^;.^: factor i^n^
*t..e ̂ acc^uracy of *^cea^s^ure^i'^je^nt^s of *t^i'.is ty^pe. T^he ̂sy^st^e^m e^mplo^ye^d^
i^s *:-::'.ow^n a^s *hi-^Fix *(Decca *^h^avi^^^ator ̂ Sy^st^e^m, Inc.) Thi^s is
^a r^adio lo^c^atio^n *^s^/st^e^n in *^w^ni^c^r: the *;^:^a^st^or ̂ station, l^ocated
on th^e *^ooat, ^alter^nately i^nt^erro^g^at^es two ^sl^ave st^atio^ns to
*^"^Ct^5r..ii^ne *^r^a^n^^^e fro::̂ : *tho:... T^he *^syste^a *^;:^ys ̂a *r^an^j^'e of abo^ut
11^5.^-^:^- ̂ a^n^d a. pre^ci^sio^n of ab^o^ut I *^^^i. Th^e r^e^ado^ut i^s in the
*^f^3r^:^;:^' of *^f,^vc- *^5-^di^£it co^unt^ers sho^win^g *ran^po to t^h^e t^wo st^ation^s.

Th^e *i^npro^v^c^:^d i^n^st^r^u^me^nt i^s *^oo^r^i^Si^her^a^o^l *^; *li^/^h.t^er ̂a^n: *^^^i..^sier
to *.-••^:".^'^hi^e. It c^on^si^st^s of ̂an *al^u^H^iinu.:: *t^'.^;b^e --..^5 *'--^-. *lon^p ̂by
*^ll.^i^;^' *c^/; in *''^:. *ia.^::e *^L^er*^, ̂c^lo^s^e^-:.' at *t.;e to^;, ̂a^n^d *^ootto.^:: wit^-^; flat
*o *^•^* *r *.^L *. *i*^;*^; *^o *^e *•'^-. *^j^_ *e*'^_ *e *n. *^c *^c a *^;.^-• *^o *^. *^i*.- *^\ *e - *^\ *^\^- *^c*. *-^L *^x *^-^^*^.*. *^i *^i*.*^. *^i *i *^y *^o *^o *^^ *^o *.*.*. *i*) ̂i^s *^s *^\ *^\ *^_ *^i *^,^L *c *^j. *^o *n *t*
*f^^r ̂u^s^e to *':^ept^:.^.^3 *o;' *200J *:.;*. ̂The *^u^p-p-^jr en-^' ̂c^ap ̂I^K *pi^c^:r^c^;^;^d^
*^f^o^i^- *t..^e-^i_-^a^d^s to a *fla^^.^-in., ̂xe^non *li,^:p.t that i^s ̂enca^s^e^d in a
*^o..^:a^ll *^-^l^e^xi^^i^a^GS *•.*.^o^u^si^n^n. an^d f^or the *ie^a^c t^o a r^a^dio ^antenna
*^2'-^> *c..^:^. *io.^- *•^;. *The^^^e *^:^;-ar^ls *^r^vr^e *:^;ro *^oo^:^; ^t^e^d *'..-,^- *^i. *^otre^;^;.:lined -



*fi^o^er^nla^s^s *^,.^,o^se *c^-;^n^e *t^n;^-*1 i^s ̂ p^erf^orate^d ̂ne^ar *t'^-.e *^r.o^so by
^f^our *.:ole^s 1 *c,^:^,. in *^dia.^iet^er. The hole^s ̂p^a^r^1^:^:it the ̂n^o^se co^ne
tô ' *^urai^n ^1.1 le^a^s *t^^^n *-j^.^h> s^econd^s *.^v^/^h^c^n *t'.'^.^e *i^n^str^u *.:.e^r.t ̂s^urface^s.
Th^e ̂u^p^p^e^r ̂po^rtio^n of the *,.o^se ̂ co^ne is *^o^ai^nted brill^s^-^* *or^-^T.-e
but *t *.e *lo^v^-r ^5 *c-; i^n l^ef^t *^u^r.^-.^a ̂I^nto^-^'^1 ̂so *t^:,^y.t th^e *li.^-.^'^-t^, *v^h e^n^
not *. *i^re^utl^y *visibl^- *t^nrou^;^;^:^; *t *.^o *botto^r.^; *^.ole^c, is *^s ̂l^e^u ̂at
*^5^o..^:.e^v^;^h^=t re^d^uced Inte^n^s^it^y *thro^u^r:^/. t^h^e.^? tr^a^n^sl^u^c^e^nt *^f*^ib^o^r^u^l^a^ss.
^O^n *t.^;^c- *i.^'^.s^ihe of ^m^e to^;^; e^n^d ̂ c^a^p i^s a *s.^nall e^l^e^ctronic as^se^mb^ly
con^s i^s ̂L^i^n.^; of ̂ a *pc^v^;or ̂ s^u^p^pl^y, ̂ a v^e^r^y *lo^w-^^^ov^-^'er^ed *c^r^v^st^---^!-
*c;o::^trolle^d ̂ r^a^dio tra^n^s ^jitter*, ^an^d a^'*li^^^i.t-fl^a^s *^:i^n^-^- cir^cuit.
All ^are ^soli^d st^a^te ^u^nit^s.

*^L^'h^>e bott^o^m e^n^d ̂ c^a^p c^arries e^xt^er^nal^ly ^a soli^d *polyvi^nyl-

*t^.^:e *.:^e.^;:i3p.^:^er^e op^er^at^e^s ^a ree^d ̂ s^wit^c^h i^n^side the botto^m en^d^
*c ̂a^;^; *-.^v^he^i'j *^t..e *.;e.^ui^s....^dre i^s rotated *one-t^aird of ^a turn
^ar^o^u^n^d^, ̂it^s ̂a^xial *^-ounti^n.^-^; ̂pi^n. *T^l^il^r^, ree^d s^witc^h turn^s on
*t̂ :̂ .̂ e *̂ û ;-..tterî ê s *( 1̂ 2 *v̂ olt̂ ĵ , *ŵ niĉ .: âre *i.̂ -̂ iô û nted *in̂ yî de ô n *t̂ i.e
*^C^: *^U *^u *^o *^O *-^j *^i *^t^- *J *^i*'^-*. *C^i^i^p.

*^H^f^r^D^j^/^i^i^i^;.^; *fr^o^u^i *t.^'.i^s *botto.^T^- *.^.e^i^:isp:^ier^e i^s ^a ^s^no^rt *^orldle to
•.^v^i^e^; a *^f ̂l^ev^/^", *i^c-^it-^d^i^' *^(T^3^K *^^.o^del 30 *^j is *^a^tt^ac^V^i^ad*^; t^he flo^w *^-^v.eter
i^s ^modifie^d ^so th^at i^s" on^ly rec^ords *.^r^n the *dov^;n^w^ard tri^p of
*t.^'.^e in^str^u^m^e^nt. As soon a^s the rel^e^a^se *^:^:;ec^ha^nis;^:*^, *v^rhich is
^c^arri^e^d *o^:^; *t..e e^n^d o^f ^5 ^short l^anyar^d below *t *^;e flo^w *^^^eter,
relea^ses *t^'^.^e b^all^a^st, *t *.^& *^Ir^'.^Ktru^r^ne^nt *^st.^s.rts *u^;^o ̂a^n^d. a *^f^l.^-^'.^i^all
*r^:^ote:^:^t *^«^n..-^-^a^:-^;^e^s ̂an^d *l^i^i^c^^^s t^he *rea^di^:^;;^/; *^oi' *^t^-^he fl^ow *;;:^et^e.^r. Th^i^s^
*r^e^a^di^n^-^; *^h,e^a^s^u^r^c^s *tno ̂de^pth of the *^c^-^rop. Calib^r^ation ̂Is *^;^^^ad.e

*^I^^e in^st^ru^ment *^^ith *^L.^e^c^e ̂ att^ach^me^nts h^as ̂a ̂n^et *b^uoy^a^n^ce
of ̂2.^5 *^";--^! *^t^n'^"^:- *re^q^i^: ir^e^s ̂a^bo^ut ̂5 *'^-'^-^:^"> ̂of ̂e^x^pen^d^e^d b^all^ast to *^b^-^v^e^
*ap^>r^o^xi.:;:^-.tely *e^v^u^al f^all ̂a^n^d ri^s^e v^elocitie^s of abo^ut 1.6 *ra

On *t.:o v^essel *t .ere i^s a ^cry^stal-contro^ll^e^d r^a^dio rec^eiver
*^( *^jn^e for ̂ e^ac^h in^stru^me^nt*) t^un^e^d to the *ir^.^atr^v^n^e^nt*' *s tr^a^ns^mitter.
*^Eac^;^; receiver is cou^p^l^ed to *^;•^;^• di^gital *cloc^;^< s^ue *^j t^h^at it ^st^arts
on lo^ss of ̂si^g^n^al an^d sto^p^s on return of si^gnal. *T^V^ie circuits
^are arr^an^g^e^d *s^'o *t^nat *t.^i^e clock c^ar. be *"^pri.^v:ed" or re^adi^e^d o^nly ^w^he^n^
*t^n^e i^nstru^ment is tr^an^s *^c^itti^n^^;. A *latc^hir^u^; circuit ̂I^s *i^nc^or^nor^Mte^d^
t^o avoid re^startin^g of t^he *cloc^h^: ̂ after the in^str^u^ment ^has
^s^u^rfa^c^e^d, ev^e^n if *t^n^o *instru *,^-.e'^nt I^s *^sub^^er^n^e^.^! by *v^;^sv^e ̂ action
â n:. *t.^:e ̂ s^i^gn^al i^s te^m^por^arily lost. ^Sen^sitivity a^n^d. *ti.^ae
*co^:^;^ot^a:^'.t^i are s^et *i.. *tne r^ecei^v^er to eli^mi^nat^e fa^J.^se ^si^gnal^s ^due
to ^static and. *scu^r^'^.^j^u^s radio ^s^i^g^nals. I^n ̂ a^d^dition, an *^a'i^dio to^ne is
*^v^e^r.^e^r^c *t^c-.::. *^i^:.:^~.d c^o^u^p^l^e^d to the rec^eiver^'s *loi.'^d^n^pe^e^k^or *^v^;-:enev^er t^h^e^
*^s'i^^^nal *fro.^u the *^i^:.^s^hr^u^n^ent i^s receiv^ed. Th^i^s *;.^:ro^vi^d^o^d *:^-^•^
f^unct^i^o^n^al *'^c *".^sc'^r. o^r^: *t.:^3 ̂ele^c^tronic^s *^o^;^>foro *la^v^j^nc^/. *^a^;':^d *^:-^-..^*^; au^dible
*i^a^ci^oati^o^n *^w^..e^n *^t^:^:^o *i^n^stru *..^ient ̂r^et^u^r^ns to *t *'^-.e ̂s^u^rf ̂te^e.



^3. *^j^JI^r^J^K'TI^i'^hl^i^J *C^'^j^MT^i^J^K'^T - *^Co.^'^b^p^u*t^r.*tloc^i^a 1 *^Procee^d.^ur^e.

*^C^o.^;:^.^;^u *^L;^-^_ *t^i *j^n of *i^h.^c^j *^'^/ertic^illy ̂ aver^a^g^e^d curre^nt ^are ..^m^e^3^
... *ri *^'.^i^r^.riiy by o ^ n - l i ^ n e ^u^se of ^a *^r^Dr-G'L co^m^pute r . ^O^nc^e th^e^
*^^^e :^"^L..^a *.^.^av^e *-.^/^o^o^v^i *c^ali ̂ o^r^e.^L^e^d *^, *i^nf *or.;^et io^n i^s ̂ re^a^d *fr^j_^; *t^:^:c
*^; .^- . :^ , *^l *^j^^^r^a^p^:^:^s ̂ a *^; . • :^ ' . *^s^,^ . i^p r^ec^or^d^s *^r . . t :^d ty^ped i^nto *t^i^ '^ i^e ̂ te l^ety^pe.
^I ' .^ ' .*^;• *^;^;^ro^-^".^r^c.^;: ' . *u^:^;^e^s ̂ & *l^&^.^r^i^e to *^j^j^ot^er ̂ c^o^n^version f ^ a ^ c t o r *e^qu^a.l
^1: . ' *: , *-^c^; ̂ s^pee^d of p r ^ o ^ p ^ a ^ g ^ a t i o n ^divid^e^d by t ^ w ^ i c ^ e *t^h^o f r ^ e q ^ u ^ e ^ n c y
*^c.^:^:^r *^L.-.C two f ix^e^s in la^ne^s read fro^m t^he *^;^^ol^aroi^ds to
c ^ a l ^ c ^ u ^ l ^ a t ^ e th^e *^di^st^a^r^ice ea^st *^a:^:c nort^h fr^o.:^; the ^sec^o^n^d sl^ave
*^s t -^ i^ i i^o^n (a f ix^ed *s^ho^r^-e pos i t^ ion^) ,

^o^p
*^"^~ *x ^* *r^.^^ co^s *^i *^I^*^T *)

...

*y *= *^\^' *^r2 ̂ - *^x

the^n rotate *t.^-iro^i^;.^rh *an^-.le *t^net^o

*^? *t *y sin ̂ &^

*y *^r *y ̂cos ̂6 - *x sin *^t

^where *t.^-^ieto i^d the ̂ a^n^gle thro *^J^^^h^
*^w^hic^;^: the b^ase line *^:^:^u^st ̂E^G rot^at^ed
*^eo^\^j^nt^e^rclo^u^>^wi^ae to *^^^ot the t^he

^d^esire^d *y directi^on *w::ic:^! *c^ar^; ̂be ̂cue ̂no^r^th or the di^rection of^,
*^L..^^ *^G^-^ulf^strea^m.
*^i.^:e^Ge positio^n^s *..^v.^;^st ̂th^e;: b^e *corr^i^;ct^«^0. fo^r v^ariation i^n the
*^s *^*• *• *•• *^' *^ie^-^-c *^!^»^•-^:••

*X^i *x*^-^v *^j co^s MI;-' - A ̂sin *^a:^i^g
*y *^_ *y 4. A *co^:^-^; *^f^r^n^^. *-^*- ̂3 ̂si^r^; *an^^: *^>;':•.e^re A- 2 ̂a^nd *3^~ -6.

*i^r.^cic^ati^n^^; *t^:ie locatio^n on *t^.^,^e bo^at frô ;.1̂ 1, *t^h^u radio ^position
of th^e *i^n^3^tru^2^ie^r^:t rel^ea^se.

*^C^nce ̂all *t;^;ree s^u^rface current locations are *co:^;^;^pute^:^:f the
surface c^urrents ^are calculat^ed *^cairv^/ise a^nd ^avera^ged.

*xiil *~ *^xi *^yi^-i^-l *^~ *^yi

^V:' ^2^^0 *u *Y r^e*^r^;^^^-^3*s^er.*t *t"^-^o *^oa^y *t *^rort^'^i ^surf^ace *c^^'r^^^e^^'t *co *l^oo^rs^^ts
*^:.•.^::^••^; ̂I re^p^r^e^s^e^nts *^Li^-.e *i^:i *s^e^cp^r^i^d^s of *t.^:e ^positio^ns.
^I *.^e *' ̂ s^u^rf ̂ ac^e *^c^urrer^-.t ̂ v^ec^t^or i^s a^l^s^o co^m^p^ute^d:

*^r^-^;^x^2^- *y^2 *^t *^= *^f^c^-.^r^-^_- *t^t^r. *y/^x

^To *^c^; :l^c^.^:l^r^^^e *^L^,^:.^G ^a v^e^r^y. *.;^o *c^-..i^r.^"o^u^t^,^s *^, *^o.^:^e ̂ 1 *^n^a *^L^r^;.^1 *^;;e^;^it ̂ cro^p ̂ a^n^d^
*^.^,ic.-^u;...^' *^:^-O^oiti^o^:^i^o *^a^r'^e ̂ c^al^c^ul^at^e^d *^' ̂ a^s *^abov^3 ̂ fr^o..^; *.^ii-^f^i^x ̂ d^at^e^-..

*•^/ *.. *^••."^: *t - *t *, *V^i.^i^t^j^r^e *^d *t *i^o *t^,^.^.e *^ti...o *^d^if *^f *^&^r^a^i".^c^e *botw^ee^i.

*•.^".^'^• *^o *••-.;^.•^' *^-^i^c.*•:-•^.^!;:^• *^t*•.^:•^;• '^" *t i^s *^t *.^c- *^tr^r-.vol *ti^;:e.

^I . .^0 * . ' . .^- ' • ' • ' *^~ *• '^" '^ : •^ : *-^X.U. , * , *^w^-^i^-r^e *^;^ i^" *: ^ i c:^; *^r^o^i^;^9^: ; t^s *^c : ^ - *^i ̂ I *j'^e^r^e^r .^c^e * i^ : : *^x loc^u t io^n^
*'^J *^f *^'^r^o;. *a;^v^" *^;^:^l^o ;^-:-^u^p *^^.^r^x : *^u^s i^s *t;.^o *x *^c^o:^r,^p^O^;.^e^r:^i. *o^^' *^t.^-.^a *^-^i^u^rf^ac^c



*^-y - *^<^*^•• *V^K *^, ̂ -.^'.^-^.^-^.ore *dy *^r^e^f^. *^L^'^-^J*^se^nt^s ̂ d^i^f^fe^r^e^nce *i^:^; *y lo^ca t^ io^n^
*^'^-• ̂ a:.;.. *'*^;. *i..:.^-^;^-^^^:^; *^i,^c,':^; *v... *i*.^-.^; *^L..^G *y *co:,;po:i^or^; *t 0^1 *^T^,:.^8 ^s^u^rf^ac^e^

*(*;^-^!*^. *^v*) *^s:

1^^^0 *^i *^\
*^t *, *t *, *t^L^u *^;^.*y^e^r^a^^.^o c ^ u ^ r ^ r e ^ n t *co^-^n^po^u^er: to i^n

*^c^c^.^'^/.^t^i^-^.^c^t^a^r^'^o *^_:.^-e^r *^se^c^o.^'ic'.

*^n. *tr^a^r^;*^£^0^;.^;:^-^- is al^so *c^al^f:^ul^?^-:.t^ec *^U^L^Si^r.^v. *^D fo^r *^r:^e^c^)t; '^::

*^Ur *^. *^u*'*^" *^V^t *_ *^v^-!^)
*^" *^~ 1^0^0 *^u 1^00 *, *t^-.^:e tra^nsport

^co^m^po^nent^s in *^r^s^ater^a *aq. o^ar sec^ond .

*^i.^-^ie ̂ av^era^g^e curre^nt d^at^a *t^i^iu^s *^c^a^^.c^uI^t^-^t^e^n c^an be *^U^3e^£ ̂ fo^r^
var^ io^us *ot^i^i^er *cal^c^ul^ut^ion^y. *T..^ey ̂ arc- ̂ a^ver^a^g^e^d^, ̂ fitt^ed by
^v^ario^u^s ̂ c^u^rv^e^s^, *i^r^it^e^^r^ite^c to ^fi^ne^' tr^an^s^ports o^v^er *t^i:e *<^~^>e^pt'::
*^c^i^i:^C a^cro^s^s *t^l^ue *^aecti^o^n *oi' ^w^ater. T^r^ie *t^r^a^r^i^sports are
*^:^" *i^i'i'ere^r^-ti^.^-: te^d. to ̂ c^alc^ul^at^e ̂ vel^ocit^i^e^s, ̂ a^n^d *t'^r.^e velo^cit ie^s^
*^za^y be *^a^v^^^r^a^^e^c o^r *^Tit^te^d by *v^t.r^iou^^ c^ur^ves *^o.^nd t^he^se
v^a^ l^u^es *^u^so^c . * i ' o r *o t . ^ -^ i e r s c i ^e^n t^ i f i ^c c ^ a l ^ c ^ u l ^ a t i o ^ n s .



*^>".-^;-^;..•^" *^y^r *^i^;; *^:' *^j^r.^j^c-^Lio^^ *^,^i-^.!^-I^:^d^es *t.^i^O *^sect *^lo^r. *o^f *^ci^c^-^i^ta, *w:^i^e *^t^r^ie^r^
*•^?.:.^o^;^_ *I^b *t^.^'.^o *^C^J^T *^J^S^3-^3^L^r^e^h.^^ *o^r *^^^o^w:^;^SL^r^e^^:^n *co^2;.^-o^i^ie^;^i^t^o *o^i1 *^c.-. *^t^o^.^
*^~^^.^.^^ *^^^L^-^ti^i.^i, *^c^;:^:^0 *t^i^l^e *^io^j^i.^Li^o^-^i *^o *L' *^t^r^ie *^G^L^i^-tlo^i., *u^s^u^ally *i^;^:^
*.:l^x^j *.^.^^^L^^^i^'^i *^C^'^i^t^J^L^.^'^iri^Oo *^f^r^o.;^: *^t:^:^e *^3:^;o^r^e *^pol^i^^^t *^^^c^r^-o^r^f^s *^t *^^e

*^r.^'.^v^e^s *^c^;^-^:..^n^'.:r^: *^/i^v^o *t:^i^e *^c^t.^tr. *: *T^:^.^o *^fi^r^^t *^;^-^;lv^«s *^L^-i^c *[^.".^;^-:::ber *o^f^
*^•^2^-^,^-^^^i..^, *^t^rie *^G^t^r.^L *tio^r^: *, *^ar^;^r *^L^:^:G *^r^'^t-.te *I^r^i *.'^^on^t'^: *, *^C^R^/, *^s-^.^n^c1 *y^e^ar.
*^A *^I'^o^r^i^r^a^n *fo^r:::^^t *^us^e^d *^woi^:l^'^' *^be *213^,^3^1^^.
*^A *^i^e^j^c^r;^^ *^c^^r^r^5 *^jiv^a^o *t..^o *^de^r^v^t.^'.s *o^f *t:ic *^r^l^at^^ *^£^.^':^:•^'^! *^t^.^.^e *t'.^ii^r^o
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^Sea^sonal ̂ Var^ia^b^il^it^y of the ^Florida Current
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ABSTRACT

The s^easona^l variabili^ty of ^the directl^y m^eas^ure^d ^transport and hori^zonta^l cur^re^nt^s ̂ i^n *th
Florida Strait has be^en determined ^from 90 transects o^f th^e Florid^a Current at the *latitud
of Miami^, Florida. It is estimated that the se^asonal variability accoun^ts for 45^% of the *tot^r^
v^ari^ability i^n the total transport^; the e^arly summertime m^aximum valu^e of the transport *:*
3^3.6 *xio^'m^'/sec, and the early ̂ winter ̂ low is ̂ 2^5.4 *xio^'m^3/^sec. The details of the *temper^atur
^distribution ̂ with depth at the season of ^maximum and minimu^m flow also hav^e been dete^r^
min^ed. The seasonal change in the sea level across the Florida Strait is comput^ed from *th
*geostrophically balanced surfac^e velocity and is found to have an amplitude of ̂ 6.^5 cm. *^j*^
much s^maller *(^i.j cm) corre^spon^din^g sea^son^al ampli^tu^de in th^e *steric l^evel ^with respect *t*
the ocean bottom has been observed, and the se^asonal changes in the s^ea level are direct^!^
rel^ated to the seasonal chan^ge^s in the dy^namically induced pres^su^re on the ocea^n floor *^^h
^seasonal changes of the t^ransport in th^e Florida Strait penetrate t^o th^e ocean *botton .1
^annual cycle of heat transport also is discuss^ed.

I. Intro^du^ct^ion. Ti^dal records^, ship-dri^f^t reports, and electric potenti^al
difference meas^urements offer the most extensive data on the variability of *th
current that flows through the Florida Strait. An excellent revie^w of *th
efforts to relate these data to the variable flow conditions of the Florida Cur
rent has recently been provided by *Wunsch *et *al. (1969). They suggest, *alon
with many previous investigators, that the long-term differences in the sea *lev^<^
at various tide stations are related to the se^asonal changes in the surface *currer
in this area^; they co^nclude^, simply, that the seasonal variability of the *Surfac
Florida Current across the Strait is *io°/0 of the average value. Their *analys^;^
incorporates hourly tidal readings that span ma^ny years, and the statistical *si^g^
*nificance of their conclusions on the nature of the sea^-level variations is *cei
*tainly reliable. Sea-level differences, however, are an i^ndirect me^asure of *th
flow conditions^; no detailed direct measurements of the seasonal cycle in *th
currents have been reported.

Two other types of surveys have been instrumental in the effort to *unrav^^^
the magnitude of seasonal fluctuations of the Florida Current. The first of th^e

I. Acc^ept^e^d for public^atio^n an^d ̂ s^ub^m^itt^ed to pre^ss *i M^ay 19^7^3.
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is the e^xp^eriment carried out in 1962^-^1964 by the Universit^y of Miami in
an ef^fort to determine the seasonal variability of the *hydrographic structure
within the Florida Strait. Thirtee^n consecutive monthly cruises ̂ were under-
taken and *hydrographic stations were made at si^x equa^lly spaced points across
the Strait at the Miami latitude. *Broida's (1962-1964^) review of these dat^a^
reveals that as much variability in the *hydrographic conditions occurred from
one monthly cruise to the ̂ nex^t as was apparent in cruises separ^ated by two
seasons. The study helped to establish the seasonal cycle of the temperature of
near-surface waters^, but it did not provide a large enough sample to ascertain
this variability in the deeper water.

Records on the electric potential dif^ference between two electrodes represent
the second ty^pe of *study^j these records have been maintained since early 1969
at two locations in the Florida Strait. The electric potential difference is a
measure of the total transport of *seawater flowing ov^er the cable, a^nd the
cable-electrode configuration must be calibrated by direct measurements of the
transport in order that the data can be related quantitatively to the flow condi-
tions. The University of Miami *(de Ferrari^, personal communication) has
maintained a calibrated electrode pair in the western portion of the Strait, with
an eight-mile' electro^de separation; *Sanford (personal communic^ation) ̂ o^f the

*^ds Hole *Oceanographic Institution has maintained a record of the *poten-
*^i^lifference between Palm Beach^, Florida^, and Grand Bahama Island. These

are not yet complete, but they should handsomely complement the
three-year record th^at was obtained by *Wertheim (1954) on *the^^.telegraph
c^able between ^Key West, Florida, and Havana, Cuba. Unfortunately, the
present Miami cabl^e does not span the entire channel, and the Palm Beach
and Key West cables have not been calibrated.

A twofold problem has persisted in determining the seasonal variability of
the Florida Current. When an adequate^- record length of a variable at a few
locatio^ns can be obtained (such as tidal heights or cable potential readin^gs), the
interpretation in terms of the flo^w conditions is dif^ficult and usually yields only
qualitative information about the three-dimensional structure of the current;
the shorter records of more direct measurements, while containing ̂ a wealth of
information, are so contaminated with short-period fluctuations that they do
not shed light on the annual cycle. Though un^known when the University of
Miami^'s thirteen-month survey was started in ̂ 196^2, it is now a well-established
fact that the short-period (less than two weeks) modulation in both the velocity
and the *hydrographic structure of the Florida C^urrent is as large as the seasonal
changes.

This is a report on an experiment to ̂ de^termine the seasonal variabilities in
the Florida Current by direct means. Over the years 1964—197^1, numerous
samples of the hori^zontal velocity were g^athered at a ^number of depths at
identical locations at the Miami latitude; the temperature structure was
measured concurrent^ly with the v^e^locity. The seasonal changes determined
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from these ̂ d^ata give an adequate picture of the variability of the two-dimen^-^
sional cross-stream structure. The alia^sing problem is ̂ dealt with in the following
pragmatic manner.

A seasonal average of a measurement is determined from an appropriatel^y^
calculated average of a number of random samples that were gathered during
a two- or three-month period (in a number of dif^ferent ye^ars^). It h^as been
possible to show that when more than ten samples of^, for example, the. transport
of the Florida Current are used to form such an average, no signi^f^icantly dif-
ferent average (no change in an *r.m.s. fit or in the error of the mean^) is obtained
from ten different samples th^at belong to the same period or to the same period
in a dif^ferent year. Ef^fectively^, a low-pass filter is applied to the data, without
determining the pha^se or amplitude of the short-period fluctuations explicitly.
The standard error of the mean for a particular se^ason is estima^ted on the basis
that the shorter-period fluctuations are white noise. This method is analogous
to that devised by Thompson (^1971) to analy^ze the long-period fluctuations in
gappy current-meter records at Site *D in the North Atlantic, and statistical
credence, if not certitude, is obtained for the variability that is interpreted as
seasonal changes. It is clear th^at a more de^f^initive study, one that could increase
the statistical reliability of the data b^y a factor of two^, would require a ^four^fold
eff^ort co^mpared with that already expended.

11. ̂ T^he Ex^per^im^ental Method and the S^co^p^e of th^e Data. The data on the
density and velocity structure of the Florida Current that are presented and
discussed here have been gathered by the free-drop method. The method for
obtaining measurements of the vertically averaged hori^zontal velocity and the
accuracy of the data-acquisition s^ystem have been discussed by Richardson and
*Schmitz (1965). The temperature structure was obtained from a freely falling
*STD. The temperature sensor of the *STD *(Bissett-Berman Corp., Model
9060) has proved to be reliable, but the reliability of the conductivity system
used to determi^ne the sali^nity is questio^nable. With no apparent change in the
calibration of the conductivity cell, values of salinity below 400 in were oc-
casionally lower than the historical salinity data for this region by as much as
*o.6°/00. Because of this dif^f^iculty^, the se^asonal pic^ture of the density structure
has been based on the local seasonally averaged historical temperature-density
correlation rather than on direct measurements. The speci^f^ic method used to
form a seasonal average^, together with estimates of its st^ati^stical reliability, is
outlined during the subsequent presentation of the variabilities in the transport^,^
the hori^zontal-velocity distribution, and the temperature a^nd density structure.

For convenience, each excursion of the ship from port is termed a ^"cruise."
During a normal cruise of eight hours, the surface current, the average hor-
i^zontal velocity to a number of depths, and a record of the temperature versus
depth were obtained at ̂ 13 closely spaced stations along the transect from Miami
to *Bimini. The location of the st^ations and the transect in the Florida Strait
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Fig^ur^e I. St^ation loc^atio^n^!.

*7^9^»

are shown in Fig. I. The record of this experiment is tabulated in Table I.
A to^tal of 368^2 *dropsonde records and 336 *STD records ma^ke up the bul^k^
of the dat^a.

Some of these data have been used b^y various investigators in describing and
discussing the average dynamic and kinematic structure of the Florida Current
(Richardson and *Schmitz 1968, Richardson *et *al. 1969, *Schmit^z ̂ 1969,
*Schmitz and *Niiler 1969, *Broida 1969, *Wunsch *et *al. 1969, *Stubbs ̂ 197^1,
*Duing and Johnson 197^2^, *de Ferrari, personal communication).This is the first
presentation of a comprehensive study of the entire archive in terms of the
seasonal patterns. *T^J^ie National *Occano^graphic Data Center *maintai^j^TS^_a^_^f^il^f^i-
*of the *dropsonde data, and Nova University ha^s a ̂ f^ile of the *STD *^jern^perature
re^cords. *•

III. T^he S^easona^l ̂ P^or^ta^bi^li^ty. A. THE TRANSPORT. The transport of ̂ the
Florida Current, tabulated in Table I, was computed by a cross-channel
numerical integration of the observations of the northward component o^f^
transport per unit ̂ width during each individual cruise. The maximum value
of the 75 samples is 38.*2x *io6m^3sec^~', in the summer of 1965^; th^e minimum
val^ue is *i^g.ox *io6m^3sec^~', in the winter of 1970. Not all of this variabilit^y
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Table I. List of *Miami-Bimini Cruises with total trans^p^ort and *geostroph-
*ic^ally balanced sea-level dif^ference.

Sequential^*
cruise
number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
^15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

^Date

8^/16/6^4
8/17/64
10/^20/64
10/22/64
12/14/64
4/5/65
5/24/65
5^/26/65
5/28/65
5/30/65
6/4/65
6/6/65
6/8/65
6/1^2/65
6/16/65
6/18/65
6/21/65
6/23/65
3/24/66
5/28/66
12/4/66
11/15/67
11/16/67
12/7/67
12/8/67
1/3/68
1/4/68
2/10/68
2/12/68
3/30/6^8
3/31/68
4^/4/68
4/5/68
4/10/68
4/11/68
4/17/68
4/23/68
4/24/68
4/26/68
4/27/68

Station^s
completed

1,2,4,6-10,13
12,9-5^,3^-1
1^,2^,5,7-9,11^,13
1,2,4,6-8^,12,13
4,6,7^,10,11
1-^8^,10,11,13
1-13
1-13
1-13
1-13
1-13
^1,3,4,7-9,11-13
1-3,5-7,11,12
1,3^,4-13
1-13
1-13
1-13
1-13
1,3,6-8,10^,^13
1,3,5-8,13
1,7-13
1-13
13-8,6
1-13
13-1
1-13
13-1
1-13
13-1
^1-13
13-1
1-13
13-1
1-13
13-1
1-13
^1-13
13-1
1-13
12,10,8,6^,4,2

Stations
omitted

3,^5,12.
13,11,4
3^,4,6,10,12
3,5,9,10,11
1-3,5,8, 9., 12, 13
9,12

—
—
—
—
—2,5,6,10
4,8,9,10,13
2

—
—
—
—2^,4,5,9,11,12
2,4,12
2-6

—9^,5-1

—
—
—
—
—
—
—

—

—

—

—13^,11,9,7,5,3,1

Transport
*^f^a '̂/̂ sec) *x 10^*

36.0
36.8
33.0
27.2
32.4
36.3
31.2
34.1
38.2
34.9
29.2
26.9
31.7
35.0
37.9
31.4
29.2
33.0
32.4
30.1
32.8
28.5
*N.G.
22.0
26.5
24.4
26.5
24.3
26.5
35.3
35.2
33.2
33.8
32.4
31.7
33.2
28.2
25.6
32.5
34.0

*Geostroph-
*ically

bal^anced
^sea-lev^e^l

difference
(c^m)

—
—
—
—
—68.5
80.8
76.3
86.7
72.1
56.0
65.8
68.0
83.6
72.3
69.5
65.9
70.7

—
—
—42.1

—58.7
63.3
63.1
68.2
45.0
58.5
67.8
81.3
82.8
86.2
86.2
76.8
74.0
^6^8.5
62.3
61.4
71.5

^* Crui^s^e^s m^i^s^sin^g i^n ̂ th^e s^e^que^nti^al li^st were c^arrie^d out, but no usable ^data ^were obtain^ed.
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Table I - continued.

Se^quen^tial*
cruise

number

41
42
43
44
45
46
47
48
49
50
5^2
55
56
57
58
59
61

1
66
67
68
69
70
73
74
75
77
78
79
8^1
82
83
84
85
86
87
88
89
90

Date

4/30/68
5/1/68
4/29/69
^5/1/69
5/27/69
5/28/69
5/29/69
5/30/69
5/31/69
6/1/69
6/3/69
11/2/69
11/13/69
^1^1/4/69
11/5/69
11/8/69
11/12/69
11/13/69
12/1/69
12/15/69
^12/16/69
12/18/69
12/19/69
1/13/70
1/14/70
1/22/70
1/23/70
1/27/70
2/12/70
2/13/70
9/9/70
9/16/70
9/17/70
9/23/70
9/24/70
10/2/70
1/4/70
10/15/70
10/16/70
11/2/70
11/3/70

St^ations
completed

1-13
13-1
2-10
1-13
1-8^,10,11
13-9,7,6,5,3,2
1-8 ,̂10-13
12-̂ 1
1-13
12-5,3-1
13-9,7-1
1-13
13-3
1-13
13-1
1-11
1-13
13-1
1-4
1-13
13-1
1-13
13-9,6-1
1-10
13-1
1-13
13-1
1-13
1-13
13 -̂1
1-13
1-13
13-7
1-13

*' 13-9
1-13
13-10,7-1
1-6,8-13
13-6
1-13
13-1

Stat^ions
omitte^d

—1,11^,12,13

9^,12,13
1^,4,8
9
13

—4,13
8

—2^,1

—
—12,^13

—
5-13

8,7
11-13

—
—
—
—
—
—
—
—6-1

—̂8-1

—̂9,8
7
5-1
*_ *_

Transport
*^H/sec) *x 10 ŝ

32.3
31.4
28.9
35.5
31.8
29.5
34.1
33.2
35.8
29.2
33.5
25.4
27.0
26.8
23.9
23.4
20.1
^24.1

28.0
29.8
28.4
*N.G.
26. 1
24.9
19.0
19.7
27.4
27.4
26.9
32.8
27.4
*^_ *^_
32.6

—22.2
*N.G.
21.4
23.3
20.5
23.4

*Geostroph-
*ically

balanc^ed
sea-level

difference
(cm)

64.5
60.7
61.^5
71.3
70.5
76.7
70.2
66.6
73.3
64.4
70.3
37.4
46.3
42.9
34.5
32.5
42.1
48.8

50.8
52.^1
59.9
*_ *^_
52.3
52.9
44.6
45.2
59.7
52.6
57.0
72.0
67.4

—70.5

—48.5
*_ *^_
47.7
50.3
49.0
56.8

^• Crui^se^s ̂ mi^s^sin^g in ̂ th^e ̂ se^quenti^al li^s^t ^w^ere carri^e^d out, but no u^s^able d^at^a w^ere obtaine^d.


