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Tne shelf water front atong eastern Horth America is delineated by
the narrow gradient zone between coolter, less saline shelf water and the
warmer, more saline slope water that lies offshore. The surface
position of the shelf water front can usually be determined from thermal
infrared imagery such as is available from Advanced Very High Resolution
Radiometars (AVHRA} on HOAA satellites. The HOAA Hational Weather
Service and National Environmental Satellite, Data and [nformation
Service (MNESDIS) iﬁterprets the AVHRR satellite imagery and produces
charts (Oceanographic Analysis) which are issued three times a week for
the region north of Cape Hatteras and twice a week for the reqion
southward. The charts are constructed from a composita of imagery
coliected during the day prior te issuance and depict the shelf water
front and other oceanic features such as the Gulf Stream and its warm
core anticyclonic rings.

The position of the shelf water front off eastern North America was
determined from the Oceanographic Analysis charts, fellowing the method
described by Gunn (1979): Distances from the coast to the front were
measured along twelve bearing lines from Cape Romain, South Carolina
to the Gulf of Maine (Fig. 1). In genmeral, the front is bound to the
shelf break, consequently the distances along each bearing line were
reduced to give departures of the front from.the 200-m isobath (the
shelf break). To preserve the weekly spacing of frontal observations
a single Oceanographic Analysis chart was selected each week as re-

presentative of the shelf front Tocation for the week.




-2 -

During 1984 frontal pusitinﬁs could be ascertained along the
bearing lines in about 93% of the weekly observations. Gaps occurred
because of cloud cover or because of the lack of thermal contrast in the
satellite imagery.

Four representative bearing lines: Casco Bay (1207}, Nantuﬁket
Island (180°), Sandy Hook (130°), and Albemarie Sound {90°) have been
selected to show the fluctuations of the frontal position during 1984
{Fig. 2). Long-term mean positions for the ten years, 1974-1983, serve
as a base for comparison of 1984 values. Major displacements in the
front often correspond to the passage of anticycionic warm core rings.
Hames and naths of rings used in this report are from the analyses of

Price {MS 1988).

Casco Bay {120°): The ten-year mean positions (1974-1983) remain
consistently offshore of the 200-m iscbath, and show large variability
in most months. A seasonal pattern in the frontal position is not
apparent, although the front tends to be more offshore during thelwinter
and spring months and shoreward in the fall. The most offshore location
occurs in January and most shoreward position in Qctober. The January
and October mean positions also exhibit the least varigbi]ity.

In 1984, the passage of five warm core rings seemed tp dominate the
position of the shelf water front. From mid-November, 1983 through
January, 1984 the front was offshore of its aean position in the wake of
ring B3-F. With the approach of ring 84-A in mid-February, the front

again shifted offshore and, by the end of February, the front was at the

Mmest seaward position for the yedr {almost 400km scaward of the 200-m
tsobatn}.  From mid-Marcih until mid-April the front was shoreward of the
ten-year m2an position under thé influence of ring 84-A, and the front
abraptly shifted offshore in late April in the wake of the ring. Ring
84-0 approached the bearing line ia early June, with the front shifting
shorzward and, in the wake of the ring during late June, the front moved
Lo more than 250km offshore of the 200-m isobath. With the formation of
ring 34-F in carly July along this bearing line, the shelf water front
sinifted shoreward to near the 200-m iscbath. The front was under the
influence of ring 84-F until early October, remaining shoreward of
aormal througn mid-September, followed by an offshore excursion of

almost 200km in the wake of the ring. From mid-jovember until the end
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of the year, the shalf water front was shoreward of ncrmal with the
approach of ring 84-G. Only for about 25% of the year was the frontal
positien not under the influence of warm core-rings. During these
periods (iﬁ early February, during May into early June, in eariy July,
and from mid-Cctober through early Hovember) the front was generally
either near the ten~yéar mean positions, or shoreward of the mean
positions.

Hantucket Island (180°}: The long-term mean positions exhibit a

distinct annual cycle, with the front located near the 200-m isobath
from Juna through Hovember, and offsihore of the shelf break for the
other half of the year. The frént is at the most offshore position in
April and the extreme onshore posiiion occurs in October. Variability
is about half the magnitude on Casco Bay (120°), with the largest

variability in April.

The shelf uater front remainad near the ten-y2ar mean positions in
1984 except during late March qnti] Hlay, when the front ﬁds shaoreward of
normal. Only the wedk remnants of two warm core rings reached this
pearing 1ine in 1984 (ring 83-F during early February and ring 84-t from
Tatz August through Septamber). Wdeither ring seemed to have wuch
influenca en the psoition of tn2 front, Extrawe nositions of ‘the front,
relative to the 200-m isobath, were in late October (46km shoreward) and

at the end of the year (93km seaward).

Sandy Hook {134°): The 19734-1933 monthly mean positions indicate that

the snelf watér front remains near the 200-w isubatn from July through
iarcn ana 15 mora orfshere during Anrilt througn Junz. The most
snoreward 00sitions arz in Jotober and February and the nost offshore
location af tne front is in May. Variability is of sinilar magnitude to
that of the lantucket Island (180%) line, with maxinunt variability in
itay and July and miaimum values in October and November.

At the beginaing of the year in 1934, the front was positioned
about 50km offsnore of the 200-m isobath, as the result of an offshore
excursion that had bequn in December, 1983. From February through mid.
July, the shelf water front remained near the 20G-m isobath, exhibiting
only minor fluctuations in position. In mid-July, and lasting until the

and of tne month, shelf water axtended well offshore, to more than 150km
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offéhoke of the shelf break at the end of July. During that time, the
western edge of warm core ring 34-F was locatad ebout Z50km east of the
bearing 1in2, but was large 2nough to extend almost all the way from the
Gulf Stream to the southern side of Georges Bank. The presence of this
ring may have interrupted the norma) southwestward flow of the slope
water into the waters off the mid-Atlantic Bight, and lad tﬁ the
offshare excursion of the shelf water. During the latter half of July
‘shelf ~ater 2xtended to about 100km offshore of the 200-w isobath along
all bearing lines from Montauk Point {150°) line to the Cape Henry {35°)
Yine. From carly Auqust until the last ueek of Deceambar, the front was
genzrally positioned shoreward of normal and inshore of the 2U0-m
isobath. At the end of the year the front sas. located about 40km
offshore of the shelf break. HNo warm core rings were present along the

bearing line in 1334,

Albemarle Sound (907):  On this pearing ling, near Cape Hatteras, the

long-term weirthly medn sositions of the Qnelf wdter front show o regular
annual 2yelaz fluctuaciag offshore dand anshaore of che 200-m isobath;
From January to ilarch tha front is located Jbout 20km shoreward of the
spnalf break, during Aoril the front shifts offspore untit it is about
15-20km seaward of the shelf breax for May through September. In
Qctober through Decemder, the front shifts shoreward and it is lecated
near the shelf break. Maximum variapility for the ten-year record
pccurs in August ind the.minimum is in Februdry.

In 1984, the front was near the ten-year mean psoitions for most of
the year, particularly fros danuary through July. Offshore excursions
© of shelf water to wor2 than 50km seaward of the 200-m isobath occurred
during four 2pisodes, in early August, sarly September, late October and
Jate Movember, when slope wdterlwas ansent along the bedaring line and
shelf water eatended to the edge of the Guif Stream. In mid-December,
the shelf water front was locatad about 50km shoreward of the shelf
break. At that time, the Gulf Stream was shorewérd of normal along the
bearing line, with the shoreward side of the Stream only about 10km

offsnore of the 200-m isobath.

Yaarly mean: The ten-y2ar, annual mean positions of thu”shelf water

front altong the twelve bedring lines (Fig. 3) indicate that the front is
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typically about 115km seaward of the 200-¥m isobath on the eastarn-most
Tine {Casco 8ay 120°). The separation of the front from the shelf broak
steadily decreases until the Hdantucket 180° 1ine. Frow there soutnvard
to the {ape denry 9537 line, the front is gensrally about 15-20%m
offshorz of the snelf vreak. Along the Albemarle Sound 50° iine, the
front i3 Tocited over thz 200-3 isobdtit and, for the chree bearing Jines
S0ULN 0T Japg daltaras, the front s typically abuut id-1%kin shoreward
Sf tha spalf aread. Ydrianility in ctha frontal positicn from the fon-
yedr racovd, a5 1ndicatead by e stindard deviation {Fig. ) shows
magioum variation at ne Casco 3ay 120° Vine and minimum variability
along the Cape Lookout 135° Tine.

e annual ean positions in 1984 closely followed the long-term
means, except that the front was displaced shoreward of normal on the
Sandy Hook 130° 1ine, -by about i5km, and by 10-15km along the three

bearing lines south of Cape Hatteras.

Biscussion: 3ased on the ten-yedr ieans (1G74-1933), nortn and 2ast of
Cape Henry, the shalf watar front is typically nositioned in a morsa
offshorz location during the spring and in a nore shoreward location
during late summar and 2arly fall. From Cape Romain te Cape ilenry, the
front is‘1ocatea mora offshore during summar and 135 sore shoroward
during winter. in 1934, frontal positiens gencrally followed the long-
term annual cycle fron the Casco day (160°) line to Albemarle Sound.
Along the two eastermnost bearing lines off eastern deorges Bank, the
Jocation of the froat seemed to be dominated by the effects from five
Wwarm care rings. o seasonal patiern was evident for tn2 frontal
position ilaong che three bearing iines south of Lape Hattaras, from Cape

Lookout to Tape Aomain.
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Figura 1. Reference points and bearing lines used to portray
variation in position of the shelf water front relative

to the 200-m isobath (dotted line}. The degrees are

azinuths of the lines
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Figur2 2. 3Shalf qater frontal positions in 1934 ralative to.the

¢U0-m isobath (positive is seaward) on selected bearing
Tines, 9Jashzd lines 1ndicate.gaps in the data of two
to four weegs. Ten-year (1974-1933) mean mdnth]y
positions of the front are shown as dots with the

vertical lines representing t1 standard deviation

around the means.
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Figura 3.
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Mean positigns of shelf watzr front, during 1984,

ralative to the 200-m isobath {pesitive is seaward) and

standard deviations of weekly positions at each bearing

tin2. Long-term means and standard deviations for the

1974-1983 base period are shown for comparison,
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