
AD-A '197 680

Naval ocean Research and NORDA Technical Note 384
Deveopment Activity may 1988
NSTL. Mississippi 3962-600

Field Report: Oceanographic Conditions in the
Iceland-Faeroe Frontal Zone, April 1988

JANICE D. BOYD
oceanography Division

ocean Science Directorate

GEORGE HEBURN
ocean Sensing and Prediction Division

ocean Science Directorate OTIL.

Approved for public release; distribution is unlimited. Naval ocean Research and Development Activity, NSTL, Mississippi 39529-5004.

$~%



TIC

INSPECTED

6

Field Report: Oceanographic Conditions in the Accession For
Iceland-Faeroe Fronital Zone, April 1988 NTIS GRA&I

* DTIC TAB
Unannounced 0

Janice D. Boyd
George Hcburn B -

Naval Ocean Research and Development Activity Distribution/ "-" "

NSTL, Mississippi 39529-5004 USA Availability Codes
iAvai'l and/or

IDist Special .

ABSTRACT

Between 21 - 27 April 1988, the Tactical Oceanography Project of the Naval Ocean
Research and Development Activity (NORDA), provided near real time processing and
analysis of environmental data acquired during the first pnase of the NATO exercise RES-
OLUTE SUPPORT/PROUD RUNNER. This report assembles together the analysis re-
suits produced in the field to give an overview of the oceanographic conditions during the
exercise. An assessment of the acoustic conditions encountered will be the subject of a
later report.

.,.

INTRODUCTION

A Tactical Oceanography Center was established at the Royal Air Force Base at
Machrihanish, Scotland, during the last two weeks of April 1988 to process and analyze in
near real time the data obtained during the first phase of the NATO exercise RESOLUTE
SUPPORT/PROUD RUNNER. Data collected by the various participating platforms were
sent in naval message form to the communications center at Machrihanish, the air opera-
tions center for NATO and US Navy air elements of the exercise. The data were entered
into the Tactical Oceanography Center's database and processed to yield oceanographic
and acoustic analyses and predictions in direct support of the air and shipboard ,mits of
the exercise.

The members of the Center included the Tactical Oceanography Team from NORIA,

headed by Dr. George Heburn; the Harvard 0niversity Open Ocean Modeling Team, .Me
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headed by Dr. Don Denbow; and the Remote Sensing Team under the leadership of Mr.
C. Brownsword from the Royal Aircraft Establishment. The NORDA and Harvard contin-
gents arrived on 19 April. The computer systems were set up and data processing begun on
20 April. To support the Harvard Open Ocean Model, a series of three gridded AXBT (air
deployed expendable bathythermograph) flights were flown by operational P-3C aircraft
fron NAS Keflavik, Iceland: one on 18 - 19 April, immediately before commencement of the
exercise, one during the exercise on 23 April, and a final flight on 28 April. These data, ,
along with the AXBT/XBT data from the RESOLUTE SUPPORT aircraft and ships,
formed the database for the analyses and predictions performed during the period 21 - 27
April. The two research teams from NORDA and Harvard departed RAF Machrihanish
on 28 April.

Five hundred XBT and AXBT observations were received and processed during the
exercise and are the subject of this field Report. Many of the Figures presented here were
produced at the Tactical Oceanography Center, although some data from the latter part
of the time period came in too late to be processed before the teams had to depart, and
these Figures were produced later after the NORDA contingent had returned to Mississippi.
After the initial grid of AXBT data was analysed and the first Harvard Open Ocean Model
forecast was run, the location of the Iceland-Faeroe Front was digitized and sent to the
NATO chief scientist so that he could modify the deployment of the ship components if
necessary to maximize the data collection effort to achieve the exercise goals. Throughout
the exercise, analyses were provided to the air components based in Machrihanish so that
they could make last minute adjustments to their observational plans.

OCEANOGRAPHIC CONDITIONS, 17 - 28 APRIL 1988

A listing of positions and times of all data entered into the Tactical Oceanography
Center database is included in Table 1. The database included all data received by the
communications center through noon of 27 April. Plots of the station locations by day
from 16 through 28 April are given in Figs. 1 - 13. This data is available on an IBM
PC/AT compatible diskette through the senior author of this report.

To put the later analyses in perspective, temperature contours at various depths over --

the exercise area from the US Navy standard climatological database ODEM (Generalized
Digital Environmental Model) are presented in Figs. 14 - 19. Not surprisingly, since
the database is on a one-half degree grid and is composed of data taken over a number of
different years, the intensity of the Iceland-Faeroe Front appears rather weak, although the
Front (defined as the line of maximum horizontal temperature gradient) can be identified ., 6
and is seen to slope down with depth to the southwest. The weaker temperature gradients
at the surface than at, say, 50 m, are due to the usual development over this time period %
(April - June) of a surface mixed layer.

Figs. 20 - 26 are isotherm contours characterizing the study area around the time of 0
the first gridded AXBT flight on 18 - 19 April. The analyzed dataset includes all data in
the database from the day before and through the day after the gridded flight took place; .
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that is, from 17 20 April. Fig. 20 shows the temperature field at 0 m with the data "
positions superimposed, while Figs. 21 - 26 show only the temperature fields at 0, 50, 100,
200, 250, and 300 m. •

The Figures show a northward bulge of the Front along 11'W, similar to features
reported in earlier years, including during May of 1987 (Smart, 1984; Boyd, et a, 1987).
The Front then appears to push southward around 10'W. The southward protrusion is
very distinct with depth, leaving the impression of a penetration of colder, fresher Arctic
waters from the East Icelandic Current over the Iceland-Faeroe Ridge and into the warmer,
saltier Atlantic water of the Irminger Current which flows westward south of Iceland. Such W
overflows are known to happen episodically and a similar loop was observed during the
same time frame the previous year. It may be that the loop is the reflection of one of these
overflow events, perhaps related to the production of cold, deep water in the Norwegian
and Iceland Seas during the previous winter.

Some idea of the subsurface characteristics during this time period may be obtained by
examining vertical temperature transects through the area. Fig. 27 illustrates the location
of two such transects. The first transect, shown in Fig. 28, extends along 9°W from 63 0 N
to 650 30'N, and utilized only AXBT data from the first gridded flight. The Front shows
quite dearly between the ranges of 40 - 80 nmi, as well as the subsurface upwelling of cold
water to the north of the front which may be associated with deep water overflow over the
Iceland-Faeroe Ridge. Below about 50 m the front slopes downward to the south.

The second transect extends through the data rich region between 630N, 120 W and D

650 30' N, 80W (Figs. 27 and 29). An upwelling of relatively cold water is observed both .,.

south of the Front and north of the Front. In addition, the Front is much more narrowly
defined in this transect because of the much greater data density, and in this location it
appears to be nearly vertical - at least, down to 300 m.

As a final comment, note that the GDEM climatology does not represent the data very
well at all; this will have implications for any acoustic predictions based upon climatology. 7v 7
The climatology does show, however, something of a northward protrusion of the Front
along 11W which may reflect the average of occasional similar events over a number of
years.

Figs. 30 - 36 present the horizontal temperature contours at various depths produced "
from the data in the database for 22 - 24 April, centered around the second gridded AXBT
flight. This is by far the most extensive dataset and the Figures show considerable small .

scale, ui,'czolved structure in the temperature field south of the Front (west of 90W and %
south of 640 N). Perhaps the colder waters from the north have protruded further southward
since the 17 - 20 April dataset, but the data distribution is inadoeqnp-fe to resolve this •
question. Certainly no major changes occurred in the oceanographic environment over
this one week time period.

Two vertical temperature transects were produced along much the same tracks as for
the earlier dataset (see Fig. 37 for transect locations). The first transect, along 9"1W (Fig.
38), shows much more structure than Fig. 28 because of the much greater data density.
The Front appears in two sections: one around the 75 nmni range which penetrates to the
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surface, and one around the 35 nmi range which is well defined only up to about 100
m. Above that depth the isotherms merge with the more northerly portion of the Front.
Relatively cold water is observed to the north of the Front and between the two separate S
sections of the Front. We can't say from the data whether this division of the Front into I
a surface and a subsurface portion existed in the 18 April time frame or not; the earlier
data density was probably not great enough.

The second transect (Figs. 37 and 39) shows a very convoluted Front with perhaps a
small warm eddy-like feature near the surface around the 70 nmi range. The overall slope
of the Front is downward to the south and west, with an upwelling of relatively cold water
to the north of the Front and cold water below its surface manifestation. Nor

Temperature fields produced from the data over the 26 - 28 April time frame are
given in Figs. 40 - 46. These pictures of the environment are probably not correct and
no conclusions should be based upon them. The Figures are included for completeness
sake only. Much of the environmental analysis must be based on the 28 April AXBT
grid flight, and there were serious problems with the data. At some point during the
processing, the association between times, positions, and profiles was confused and the
data as received was obviously wrong. Dr. Don Denbow of Harvard attempted to correct
the problems, but the data remain very suspicious. It is highly unlikely that the northward ." .- 'P

part of the frontal loop progressed several degrees to the east over a few days, and the
temperature fields produced only from the gridded dataset itself show no sign of a loop %
at all. The observations numbered 1200 through 1224 are still retained in the Tactical
Oceanography Center database in case someone wishes to attempt to correct the position
- profile association, but they should not be used as is. All other data is, to the best of
our knowledge, acceptable, however.
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TABLE 1: Dates, positions, and times of all data in the
RESOLUTE SUPPORT/PROUD RUNNER Tactical Oceanography Center
database.

DATE: 4/11/88 PROJECT ID: RESOLUTE SUPPORT

# TYPE D/S LATITUDE LONGITUDE TIME FLI RT CH

I XBI S 64 52.00 -4 -16.00 18: 00:00 0 '

DATE: 4/15/88 PROJECT ID: RESOLUTE SUPPORT

# TYPE D/S LATITUDE LONGITUDE TIME FLT RT CH

2 X B S 60 53. 00 0 -42. 00 18: 05: 00 C ) U

EA I1': 4i 16/88 PROJECT ID: RESOLUTE SUFORT

# T'PE r)/S LATITUDE LONGITUDE TIME FLT RT CH 9

- XBI S 61 58.(0 3 10. Or') 10: 15: 00 0 0 ." '
4 XBT S 64 51. 0) -10 -17.00 10): 16: (:)) ) 0 0: %
t, XB I S 61 44.00 3 16. 00 10: 19:0 0 0
6 XBI S 61 3(). 00 3 21. O)0 10: 23: 00 0 0 0
/ XEbI S 61 2. 00 3 32. () 10: 32: (-)0 ) ) 0
8 X D I S 60 48.0 71) 36. 00 1 0'-: 36: 00 C) C) U

9 X EI S 64 44. 00 - 10 -21.00 10: 45: 00 0 0 0
10 XEI S 64 38. C) -10 -26.00 11: 16:0(: C) C) 0
II XBI S 64 33.00 -10 -31. 00 11:45:00) 0 0 C) %
12 XBT S 64 28. C)0 -10 -35. 00 12: 13:00 0 0 0
13 XBI S 61 3.0C -3 -14.00 12: 15:00 0 0 0
14 XBI S 63 0C) C) 0C)) 13: 41 : 00 C)
1, XB S 64 10.00 -10 -50. 00 13: 45: 00 0 0 ()
16 X B 7 S 62 57. 00 0 -3. OC)0 14 : (0: 00 C - ).
1 XB1 S 64 4.00 -10 -55.00 14: 15:00 0 0 0
18 Xr S 62 56. 00 0 -6. 00 14: 4(:): - 0 ....

19 XB I S 63 59.0-) -11 .00 14: 45:00 0 C)
20 XBT S 63 53. C -11 -5.00 15:17:00 C) U ()
21 XBI S 62 51.00 0 - 15. 00 15: 38: 00 0 Q 0
22) X BT S 63 4B.00 -11 -1(. ("C 15: 45: 0-
23 XBI S 63 42.00 -11 -15. 00 16:14:00 C 0 0
24 XBT S 62 56.00 0 1.00 16: 30:00 C) C C)
25 XBT S 63 36. 00 -11 -21. 0 16: 46: O0 C) 0 CI
2&, XBT S 62 46.00 C ) -28. 00 16: 51: 0 C) U
27 X B1 S 62 56. 00 0 2.00 17: 00: 00 C C) C)
28 XBT S 63 31. 00 -11 -26.00 17: 17:00 C) ) -,
29 XBI S 50 30.00 -10 -6.00 17: 45: 00 0 0 C)
30 XE41 S 63 25.00 -11 -30. 0C) 17: 46:00 C) C) .
31 XB1 S 62 55.00 0 30.C00 16: CI0:0 U 0 0
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32 XiI S 62 38.C0 C -46. 00 18: 3e:C.) CC

33 XBT S 62 33. 00 - 1 -26.00 19: 38:00 0 0 0
34 XBF- S 62 27.000 -1 -14. 00 20: 47: C 0 0- C

DATE: 4/17/88 PROJECT D: RESOLUTE SUPPORI

# TYPE D/S LATITUDE LONGITUDE TIME FLT RT CH

XBI S 63 29.000 -1 -17. 00 06: 10:00 0C 0 0
36 XBT S 64 12. () -11 -38.00 09:23:0 0 0 )
3 7 XB-I S 64 14.00 -11 -37.00 10: CI: 00 0 C)
38 XBT S 64 18. 00 -11 -36.00 10: 57:00 0 0 :1
39 X B' S 64 21.00 -11 -35.00 11 1: 57: 00 0 C CU
40 × BT S 64 25.00 -11 -35.00 13: 04: 00 0 0 0 
41 X( S 64 27. 00 -11 -32.00 14: 26: 00 ) C 0
42 X BT S 64 29.)[) -11 -32. '0 15: 09: 00 0 C)
43 XB] S 64 31. 00 -11 -33. 00 16: 11:00 0 0 -
A A XEIT S 64 33. 00 -11 -33. 00 16: 57: 00 C) C0 C)
45 XBI' S 64 37. 00 -11 -34.00 18: 10:00 0 0
46 XB S 64 36. 00 -11 -37.00 18: 30: 00 0 C)
4/ X B' S 64 32.00 -11. -47.00 18: 59: 00 0 )
48 XBT S 64 29. () -11 -50. 00 19: 29: 00 C0 C)
49 xBl S 64 27.00 -11 -26. 00 19:58:00 0 0
5c) X bT S 64 25.00 -12 -2. 00 20: 29: 00 U) 0 -
51 X EB- S 65 8. 00 -4 -54. 00 210: 41 : 00 0 ' 0

DATE: 4/18/88 PROJECT ID: RESOLUTE SUPPORI

# IYPFE D/S LATITUDE LONGITUDE TIME Ft I RT CH

52 XBT S 62 18. C) -1 -53. 00 15: 10: 0C6 ) U )
5i:3 XBI S 62 25. 00 -1 -35. 00 18: 27: 00 ) ')0
54 XBT S 65 5.00 -4 -51.0) 19: 0:0 C) 0 0 f). C
55 Br 9 65 5.00 -4 -52. 00 20: 00: C0 0 0 0
56 Xhi I S 63 .0)0 -12 .0>0 20: 49: 00 0 0 C
57 XB s 5 65 5. 00 -4 -51. 0C) 21 : 00: 00 0 ) 0
58 XBT S 63 .00 -11 . 00 21: 06:00 0 0 C7)
59 XEB1 S 63 .00 -10 .00 21: 22: 00 0 0 0
60 XBT S 63 . 00 -8 . 00 21 : 27: 00 ) 0 0
61 XBEI S 63 . 0 -7 .0c 21:34:00 (0 (1 0
62 XB1 S 63 30.00 -7 . (C) 21: 45: 00 0 0 0)
63 X ET S 63 3(.00 -9 . 00 22: 08: 00 0 C 0 -

64 XBT S 63 3(0. 00 -11 . 00 22: 23:00 0 U)
65 XE( S 63 30.00 - 12 .00 22: 29: 00 0 C)
66 XBT S 64 .00 -12 .00 22:39:00 ( C- C-5

le %r r Ir or -,, 'rrl
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67 X1 S 64 .00 -11 0 ": 50:'0 0 0 0 04

68 X BP S 64 .00 -10 0 22C: 58: )0 0 % 0

69 X131 S 64 .00 -9 .00 23: 12: . 0 0 Q•

70 XB11 S 64 .00 -8 .00 23: 18: 00 0 0 

7 XB r s 64 00 -7 .00 23: 24: 0)) 0 0 %

72 XEVT S 64 30. 00 -7 )-. 23: 33: 00 0 0 C) 

73 Xv31 S 64 30.00 -8 .C00 23: 39 : 0 0 0) C * %

74 XBT S 64 30.00 -9 .00 23: 46:00 ) 0 

75 XE0 S 64 30. o20 -10 .00 23: 52:0 ]  - 0

7 XB T S 64 30:. 00 -11 .00 23:57: C) 0

DA IE: 4/19/88 PROJECT ID: RESOLUTE SUPPORT

# TYPE D/S LATITUDE LONGITUDE TIME FLI RT CH a

XB'1 S 64 3(-).00 -12 •000 (10: C02: (K00

/8 X131 S 65 .00 -12 •00 00:10:00 0 0 0

,9 X1 l s 65 c)(- -11 .0 00: 17: 00 0 0 0

B() XI S 62 3.00 -1 -17. 00 00: 4: 0: 0 2 0

"I X 65 •00 -10 .00 65 00: 34: 00 0 0 0

82 X B 1 S 65 00 -9 00 00: 43 : 00 C) 0 0

83 X B-I S 65 .0) -8 (0 00: 48: 00 0 "•

84 X BT S 65 .00 -7 • 00 00: 56: 00 0 0 0

85 XB I S 65 3(). 00 -7 .0() 0 1: 02: 00 0 0 0

8 X13 S 65 30.00 -8 • 00 01 : 08: 00 0 0 0

87 XB S 65 30 0) -9 • 00 01 : 1.3: 00 0 0 0

88 X1i B s 65 30.00 -10 .00 01:19:00 0 0 C)

99 X BI S 65 30'). 00 -11. . I 0 1: 24 : 00 0? 0 0

90 XBT S 62 44.0:) C) -44. 00 07: 33:0 0 30 0 C)

91 X1 I S 65 5. o0 -4 -53. 00 08: (0'): 00 0 0 0

92 X IT S 65 5. 00 -4 -53. 00 C)09: 0'): 00 0 0 0

9.3 X 'I S 65 6. 00 -4 -54. 00 1 : 00:00 0 0

94 XD T S 65 5.00 -4 -54. (10 12: 00: 00 C)

95 xr S 65 5.00 -4 -54.00 . 3: 00: 00 0 Cii (-( 0 0

9& XEI T s 6. 48.0- -J1 -22.00 13: 59:00 C) 

9 / x 3 1 S 65 5. 1 -4 -54.00 14: 00: 00 C] I C)

98 X13T S 63 51.00 -10 -18. -0 14: 59:00 C) -)

99 X B-T S 6,5 5.00 -4 -54. 00 15: C0: 00 : oC) 0

100 XE5I 63 54 . CE 0E -10 -14.(E)CE) 16: 04: 00l CE) 0? C)
101 X 1T S 63 57. 00 -10 - 1. 00 16: 58: 00 0 0 0

102 X81 S 64 2.0c -CE) -2.00 18:30:00 0 C) 0 ,,

1o" X BI s 64 4. 00 -9 -59.00 18: 59: 00 0 : U ,

1 (-)4 XB T S 64 6.00 -9 -55.00 19:54: 00 0 0

105 :XBI S 64 12.00 -9 -51. 20: 53:00 0 0 C)

I 0- XI-- s 65 5.O0 -5 -17. 00 21: 25: 00 0 CEQ C,

107 XB r S 63 12.0C 0 -23.00 21: 32: CE7E_ 0 0 CE)
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106] X ELI S 64 18. 00 -9 -46. L• 0 22 : 00' 0 0 0 0 U° i"

10-9 X d S 64 58. 00 -5 -35. 00 22: 30: 0 0 0

110 X BT S 64 23. 00 -9 -43. 0C 23 : (C)0:: 0 0 0 )

IJ XHI S 63 19.00 0 -38.00 23:54:00 C- 0 0

112 XBT S 64 27. 00 -9 -39. t) 23: 57:00 0 0 0

DATE: 4/20/88 PROJECT ID: RESOLUTE SUPPORi

# TYPE DiS LATITUDE LONGITUDE TIME FLi RI CH

113 XBl S 64 31.00 -9 -35.00 00: 57:00 (- 0 0

1 J4 XBT S 64 36. (.)C) -9 -32. )0 02: 05: 00 - 0 0

115 X B1 S 63 26. 00 0 -54. 00 (:2: 30: 00 0 0 (

1 6 XE1 S 64 40. 00 -9 -28. o0 02: 58: 00 0 0 0

I J ? X S 64 2-5. 00 -6 -9. 0C) 03: Q8: C-10 0 U )

118 XB1 S 64 44. 00 -9 -23. 00 04: 0(-): 00 0 0 )C)

1 19 XBI S 64 48.00 -9 0 4:59: 0 0 0

12(i XB T S 64 52.0() -9 -13.00 (:5:59:00 0 ) ()

12 1 XBT S 64 57.0(0 -9 -7. 00 06: 59:0 0 l ;

122 XBI S 65 3. C)(:) -9 -1.0 oC) 8: 03: 00 C) .

123 XBf S 65 10. 10 -6 -2.10 09: 43: 0C) 0 16

124 XBT S 65 16.90 -6 -21.90 09: 50: 00 0 0 14

125 XvI S 64 48. 70 -4 -49.. 90 10:1. )(.):00 C) 0 16
I F S 64 41.80 -4 -26. 80 I0: 0)4: 00 0 ) 14

1 2 7 X B- S 64 35.00 -4 -4 . ()0 10: 07: 00' ' 16 --.
128 X L ' S 65 16. 8() -6 -22.00 10: 29: 00 ) ) 14

19 XH I S 64 12. 00 -7 -36.00 12: 22:00 - 0 0

1I- xu s 64 5.00 -7 -53.(:)() 13: 24: 0 C) 0 0 0) -,

.1 >' I S 63 51. 00 -8 -3 1. 00 17: 00:0 o 0 0

1", Xul S 64 3.00 -2 - 16. 0C- 17:44: 00 "

. X B I S 65 13.00 -8 -47. 00 20: 00: 00 0 C)

14 XVI S 63 38. 0C) -9 -4.00 2): 25:00 ) -

.,S 65' 10. 00C-8 -52.00 20: 59:00 0

136 XHI S 62 30.0 -9 - 18. 0) 2 1: 45: 00 C) C)

1 3. XBI S 65 6. 00 -8 -57, 00 21: 59: _ 0 0 ...

1.8 Xt I S 61 42 .0C)0 -13 -42.00 22: 10:00 C0 )

139 XELT S 65 3.0) -9 . 00 23: 03: '- ) C) 0

DAIE: 4/21/88 FROJECT ID: RESOLUTE SUFFOR1 .•

# TYPE D/S LATITUDE LONGITUDE TIME FLI R-1 CH

140 XBT S 64 59. 0)0 -9 -5. 00 o: 00: 00 0 ( 0 -

141 XEbL S 61 52.00 -13 -24.()0 00:30:00 0 0 0

142 x Fr S 64 56. 00:) -9 -9. 00 (-): 59: 00 0 )
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1 4. Xt. S 64 52 . .). -9 -f15.0 0C' f: .)C C) - - -f f

144 XBET S 64 49.00 -9 -I19.0 C (-) )2: 59: O) ( ) ( ,1 4-a XB I S 61 57. 00 -1 -15.00 02:00: 0 0 (1

14 5 X I S 61 57.00).- -1 -15.0 (0: 1 : 0 0( 0 0

Ii? XB I S 64 45.00 -9 -23.0(' C4:4: C()( 0 0

148 X .I S 64 41 . 00 -9 -26. 00 Of5: 00:)0 0 ) .
149 XBI S 64 31.00 -9 -35.00 07: 02:00 0 0 -
15() XBT S 64 27. 0C) -9 -40.00 07:56:00 0 8 (.

151 XBIl S 64 24.00 -9 -45.00 06: 59 :0.0 -
' 152 XB I S 64 20.0 ) -9 -50.00 l ( :00 0 C)

153 XBI S 64 16.00 -9 -54.00 11:03:00 0 0 C).
154 X BI S 62 14.00 -12 -3.0 11 : 30:oO 0 0
I 55,: XbI S 64 13.00 -9 -57.00 15:I 1 ,8: (o
156 XBI S 64 9.00 -10 1-2.00 2 :59: . 0 (C)
157 XBI S 62 21.00 -12 -- 23.0 13: 10:00 0 ) (
158 XI 64. -10 -6. )0 13: 59: C0

1 5. -9 Yb s 64 48.00 - -59.00 14:58: :, , )

1b() XBI S 62 27 .00 -12 - Of 15: C9: U U

l b I X B I S 62 33. C) C.) -11 -56.0C 17: 0 7: U() U (,

Ie2 XII S 61 27 .()) -11 -1 .-}(.) i :0 10 ):(M.) 1) (0 06..... ... 0 0..
jb6.3 X] I S 62 37.00 -11 -33.00 19: 09:00 0 0 0
16.4 x i" 1 S 61 36.00 - 10 -46.()(- 2:0:00 0 0 0
I 65 X' I S 62 36.0 -1 1 -3'6.0( 20Y: 70: 0 (

1 b X E i S 62 41.(0 -I1 -25.00 21: 37:00 C) 0 U

16 / x I s 61 45. 00 - 10 -30. 0) 22: 00: 00 0 %1 0

S

D IE: 4,22/88 PROJECI ID: RESOLUT E SUPPOR '

# Y vF'1 D'S LAT ITUDE LONGIIUDE TIME FLi RI CH

168 X P1 S 63 2. C0 - 10 -58. 00 Of: )0: ()C ) (1 0

, ,I- Xis I S 65 21.00 -5 -25.0( 04::J00 0 (
/ X II S 62 5 6. 1(1 1 0) -591 : 509b: 0() ) 0 1 t)

1/ I XP I S 6 170 -10 -9.20 10:02: 9) C) I l
172 XH I S 67, 2 10 .00 1:0 5: 0C 16
I /, XD I S 6-': 29.4() -9 -40.80 10: 0 :0G 0 0 14
174 X1il s 6 7 9( -9 -21.B( 10: 11:00 (X i
1 /5 XBI S 63 3.20 -10 -38.0 10:36:00 0 0( 1)

1/6 Xil I S 62 37 00 -9 -19.00 11:00 :00 C ) -
B/7 XI 5 6 5 49.0(-) -6 -38.00 14:32:8( . 0 ) I)

1/8 XBI S 62 39. 00 -9 -19.00-) 15: 4():00 (1 () "
179 XB i S 65 56. 00 -6 -57.00 17: 1 1 :0 0 0
18( XEII S 66 2. -7 -16.00 19: 22:0 ( 0"

1 81 X lI S 62 3C0. 0 -9 -16.00 20:06:0 0 a. 00
182 XBI S 62 27.00 -9 -18.00 21 : 10:0 0 0
183 Xb I S 62 33.00 -9 -17.00 22: 09:00 0 0 (k

.%
.

: V ,V ,' . ".' ,' '.'".': ",","". . ,7'.''.' ,'..'-, ;.'. .:."?, : . ," "--..-.".-. ',". ,-.' ",.',,'.-" .',.',-.-.".. .'.. t,.f ".w:



18-1 XBI S 62 39. 00 -9 -14. 00 23: C)0: 00 0 C) C

185 XBT S 62 45. 00 -9 -13. 00 2:3: 55: C) )0 U *

18 XHI S 63 24. 00 -12 -19.00 23:58:00 0 _

DATE: 4/23/88 PROJECT ID: RESOLUTE SUPPORT -r

# TYFVE D/S LA]ITUDE LONGITUDE TIME FLT RT CH

18 ; XEB I S 66 14. 00 -7 -53.00 00: 29: C)C) 0 C) 0

188 X B T S 62 51.00 -9 - 16.00 00:37: 0) 0 U U

189 XBJ S 63 26. CIC) -12 -24. 00 00: 59:00 0 :Yt,.

S19() XEb I S 62 57.00 -9 - 16. 00 01 : 29: 00 U -

191 XB S 63 30. 0C) -12 -30.00 02: C9 00 0 0 0 .

192 XI S 63 4. 00 -9 -15. C) 0 2:3C):00 00 ) ) •
19.2. X Bf S 66 21 . 00 -8 -11 . 00 C)2: 52: 0) 0 U 0

194 X bI S 63 32. 00 -12 -34.00 02:5: 0 0 C9-C.C.

1 495 X B! S 6 12800 -9 -16. 00 03: 4(: 0) C ) .

196 XB] S 63 36. 00 - 12 -38.00 )3 : 59: 0C)

19/ X BI S 63 12 00 -8 -24. 0C) : 00 : 0C) 0 C 0

198 XBT S 63 17. ()(0) -9 -11. 0C) 4: 27: oC) 0 0 0

199 )(B I S 63 38. 00 -12 -45.(-00(-)5: 0 1 : 00 C U 0 .

200 XBT S 66 27. 00 -8 -42. 00 (:)5: 03: C0 U U U

2U1 XBf S 6 .2Z.00 -9 -10.00 05:20:00 0 0 0
(.)2 x S 6 30. 00 -9 - 18.00 05:45: UU U U C

2F3 , X BI S 63 79. 00 - 12 -53.00 05:59:00 0 0 0

2()4 x p S 6 18. 00 -8 -6. 00 06: 00: 0u U0 •

2()5 XB 1 S 63 18. 00 - 12 -42. 00 06:00: 00 0 7) 0

2(:)6 X B T S 63 36. 0)0 -12 -54. 0C) 06: 00 : 00 -

2':? S S 6- 28.00 -9 -10. C)() 06: 10: U 0 0
;,(8 XBI S 63 4). • 0 -13 -2.00 C )6: 59:100 C) C) C)

20C)9 X B] S 67 34. C) -9 -9. 0) 07: 11 : C0 0 0 C)

210 XPI S 67, 42. 00 -13 -9)0) U8: 0 1 : 0 0. 0 0
30f(')(U) -9 -16.•C)0 08: 11:0 0(-0 -

2 P12 X.T 5 63 40 . O -9 -8.00 0(8: 19:00 () ()

213 XBf S 67 44.00 -13 -17.00 09: )): UU 0 0 0

.214 X Bi S 63 46. 00 -9 -8.00 (:)9: 14: 00 U C C)

215 XOT S 63 53. U -9 -6.00 10C: 11: 00 0 0 0 C

216 XBT S 63 57.0)0 -9 -5. C)) 10:47: 00 U C U S
21 XB S 63 32. C) -IC) -27.00 11: 05:0 0 05 0,)- )

218 XBT S 62 30. 00 -9 -16. 00 I I: 1(): 0 C) C)

219 xBT S 64 3.00 -9 -5.00 11: 41 :0C) 0 0

S22 xBr S 64 13.00 -10 -1.00 11:58:00 0 U (7)

221 XBT S 64 8.00 -9 -5. 00 12: 23: 00 U) C) C.

222 XBT S 63 36. 00 -12 -58. 00 13: 0)C): 0 U U

223 XEBl S 62 28. c)0 -9 -16.00 13: 05: 00 C) 0

-',24 xBl S 66 47. 0( -9 -39. 0C) 13: 06: C) 0 ) C

"'.',

- ..

'.FV *~i~*~E... .~ ** .~.* *'.' ** *** ~ *~,~ . '-



XII s 64 15. 0C -9 -57.(-)(- 17' :: ,:, o' 0.XBT S 64 15.0( -9 -7. Of) 13: 25:.-.

'"-7 X B ! S 63 36. C0 - 12 -51 .00C 13 : 59 : 00 0 0 0- •

28 XY-41 s 64 17.00 -9 -45.(O 13 : 59 : 00 ( 0 .. ,.

22 X BI S 64 -1 .00c -9 -2 0 1 7:(00 C) .. ,-
'2 3 X BT S 64 25. 00 -8 -5c. OC) 14: 54: 00 0 U .e -r

2-1 XBE S 63 37.00 -12 -41 .00 14:59:00 0 0 0,
228 s. 64 17.0C0 -9 -45. 00C 14: 59: 00) C) C

22. XBI S 63 29.0, -I2 -2.0 15: 57: U 0C-)

2(,4 Xul S 64 2250 -9 -27.0 15: 59:0 C C )
2_1 XE' S 65 3700 -12 .00 14:16: 0 0 C)

.XET S 64 1,.00 -9 -3.00 14:5-:0 U1 0-
XB-I S 63 39000 -12 .00 16:57:00 2 U C-

438 XBT S 64 200 -9 -7. (O 15:5:00 - U U

XBT s 65 30.0':) - •00 16: 22:0 o C CQ

8 XEBT S 64 2'0. ,o -9 -7. Oo 16: 25:00 () U U

241 XE'r S 65 30.0f) -9 •00 16:28: 00 2 U U

24 XEIf S 65 .00 -8 . O0 16: 34:00 2 0 ()

24 1 I S 65 _-.0•0 -7 1 C) 16: 40: ()0 : -

".A X 1 I S 65 2 00 -7 ( )C 16: 49: ,: 2 U U

213 X13( I S 65 •0 -8 .0) 16:5800 2 U

Am'4 1 XE;i S 67 .. A0-0-20 7 0 t

5.' xB I S 64 24 40 -9 -16.00 17: 08,: 00 0- C, U

6  xlHI s 65 0 - 10 () 17: 10C: 0

2,17 XPfl S 64 15.00 -9 -13%.0 17: 20Y:00 C) C) C

2418 X P f S 66 59.00; -1 () -18.(,) 17: 21 :. C) C0 , )

'',9 XL PI S 65 () -11 .00 17:21:0 2 U

,0 Xu I s 65 .00 -12 .00 17: 29: ' f C) ..

Xir s 64 30.00 -12 .0 17: 36: 0C0 2 C 0

SI S 6- ;. ; 9 . 17: 406: " 2 U U
. XE S 64 3(.00 -11 (0 17: 43: 2 0 C.

"54 XECI S 64 1. -1) .00 17: 49:00 2 0 U

XB I S 63 45.00 -2 -:19.00 18: C: 0) 0 0) C

-, XBT S 64 10. UU -9 -21. C(: 18: 25:00 0 0 )

XF:I S 64 30. -9 18: 37:00 2 C) 0

_ xp r 5 64 ..>. "O -8 .00 18:41:00 2 U U

1 .9 XLl I S 6-2 30 .00 -9 -18.00 18: 45: U U U

L:' X8T DT 64 ; 0,T -7 .00 18: 48:(.0 2 ( )

?,51 XE I s 64 .. 0 -7 00 18: 55:00 2 .

2,2 XUT S 6.. , C).00 -10 -21 . 00 19: 0c): 00 C ) ,

26' XE'! S 64 .0 -8 .00 19: 00:()0 2 0 0

261 XuI S 63 47.00 -12 -11.00 19:03:00 0 0 U

265 XEB s 64 .'0 -9 .00 19:05: 2 0 0 .

L 6 b XEB1 S 64 .00 -10 . () 19: 11:00 2 0 )

>26 XP f S 67 5.(:) -10 -28.00 19: 15: 0 0 .... .,.

268 XPT S 64 .00 -11 .00 19: 18: C(:)) 2 0 .

269 XBI S 64 .C)) -12 .00 19:24:00 2 0 0 S
27'.) XI S 64 5.(() -9 -29.0) 19:36:00 0 0 0- . .%

271 XEPI S 63 30 00 -11 .0 19: 37: 0() 2 0 "

v-..--,.

,.-. •-% .1,"-01



272 XB r S 63 30.00 -12 .00 19: 44: 00 2 0 0

273 X B1 S 63 .00 -12 .00 19: 53: 00 2 0 0 .,.

274 XB'1 S 63 49. 0) -12 -6. OC) 19: 58:0' 0 00)
. XE'I S 63 .00 -11 .00 19: 58:00 2 C )

276 X B1 S 63 . () - 10 00 20: 06: ) 2 ) C)

277 XB ! S 63 .00 -9 .00 20:21 : 00 2 C) 0
278 XBT S 63 .00 -8 .00 20: 28: 0(:) 2 ' U
279 XEB S 63 . 00 -7 . 00 2.0: 35:00 2 ( C)
2'80 XVT S 63 30.00 -7 .00 20: 42:00 2 0 0

281 X I S 63 58. 00 -9 -40. 00 20: 46: 00 C) C %
22 X E1 S 63 3(:,. 3 0 -8 . 00 20: 48.:))) 0,

28.3 X B I S 63 30. 00 -9 .00 20: 55: 0) 2 ) .

84 XBT S 63 5000:)C -12 . O0 20: 58: 00 0 C).)

285 XBT S 63 30. 00 -10 .00 20: 59: 2) 2 )

286 X BT S 63 29. 0) -I C) -21. )0 21 : 00: 00 . .0

2,37 XB I S 62 30. 00 -9 -18. 00 21 : 00: 00 0 0
288 XB1 S 67 11.00 - 10 -48.00 21 : 3:)) C)

2.L89 XI S 63 53. 00 -9 -48. 00 21: 40: 0_C) U C)
290 X B T S 63 47. 00 -9 -56.0) 22: 46: OC) 0 U )
21 XBI S 63 53.00 -11 -49. 00 22: 58: 00 0 0 )

292 X PT S 67 17.00:) -11 -24. 00 23: 48: C) U )
293 XBI S 64 18. 00 -8 -53.00 '3: 56: C0 0 0 C)

DATE: 4/24/88 PROJECT ID: RESOLUTE SUPPORT

# TYPE D/S LATITUDE LONGITUDE TIME FLJ RT CH

94 XH f S 63 54. 00 -11 -41 . (:) 0): 01: -):) 0 C- U

.'- XB f S 63 41. 00 -10 -5. 00 ) : 04: C)0 C 0 C)

29t XBI S 63 31 .0 -1I -24. 0()0 1 : 00: 0 0 ( ) -

2'7 XB I S 63 55. 00 -11 -33.00 0 1: 04: 00 C) C) C)
298 XE'T S 63 36.00 -10 -13. C0 01 : 05: C)0 0 0
,99 X L- S 62 28.0 C) -9 -16. 00 01: 15: C) C) C) C .) r

- w()_.. XBT S 67 2.. ):)) -11 -44. ( :)2: 0: 00 0 ): ) . C)

.1 . X b r S 67 56. C'C' -11 -24.00 C) 2: 25: 0 C C)
X P' I S 63 31. C) - 1:c -27. 0:) C)2: 30: C) ),

30U. XFB I S 673 31 . O0 -1() -24.O0 03:CO0: 00 0 :-) U U
3 4 XPI S 6' 57. :)0 i 11 2 :) 03: 02:00 ) U

28 XI S 62 --. 00 -9 -16.00 03: 10:00 C) 0 )
3' X ET S 63 31.00 - 1C) -39. 00 :) 3: 23:00 C C) )'

, /.4 XI S 63 59. C) -11 -12. 00 03: 59: 0() C C '..

3()8 XEUT S 67 27.00 -12 -6. C)) 04 : 2200 C ) U

3,9 X bl S 63 32.00 -I0 -54. 0)0 04: 35:C) ( C ) .. ,,. ..

31 () XE T S 64 1. 00 -11 -3. ') ) 0)4: 48: ):)) 00 C ) U
I 1 XE BI S 63 32.00 - 10 -23. 00 050: C) 0 (':

312 XBT S 62 30.00) -9 - 12. )0 05 : 14: 0) C) ) -,

%



ll 131 xB f S 63 33. 00 -11 -9. OC) 05: 45 : C)C) ) v (
314 XBT S 64 3. Of) - 10 -54. OC) ()5: 5?: - C) . -
315 XB f S 67 35. 00 - 12 -10.00 06: 23:00 0 U C )
316 XBI S 63 33.00 -11 -24.00 06: 35:00 0 0-315 XEBU S 67 35.00 - 10 - 37.00 06 :259:00 0 0 0 ,,

318 XB1t S 63 3.2. ~O -Ii -24.00 06:350:00 U 0 (.319 XBE S 64 0 0 -10 -37.00 06: 59: Ou 0 C) C

318 XBT S 63 32.00 -10 -22.00 )07: 00:00 0 0 0
%19 XBI S 62 30.0 -9 -12.O 07:20:0 0 U
323 XBT S 63 34. 00 -11 -40. 00 07:3: U NB) 00
32 XBT S 64 6. 00 -10 -37. 00 08: 00:00 0 C,

25 2 2 XB I S 67 40. 0)) -12 -51.00 (:)8: 28:00 0 C - )
32 XB1 S 63 34. 00 -11 -56. 00 08: 47: 00 0 0 0

Z, 24 XB 81s 62 30 70 -9 - 1 2. 00) 09: C C) U 0-),

7 XBI S 64 8.00 -I0 -30 0 09: 01:00 0 0L ~ ~7.6 X8 ElS 63 34.00 - 12 -11.0 C09: 5(::0~ B S 6 00 1 2.0 08:0 0 CUU
32 XBI S 62 46. 00 -9 -34. 00 C0:0(1: 00 U C.)

! 9 XEFI S 67 48.00 -13 -15. 00 10: 47:U0 0 0

- 3 X LT S 63 36. U - 12 -25.00( 10f_: 50: 00 U ) C
. x S 30.90 -9 -12.00 1 : 00:00 0 0 0

XBT S 64 12. O0 1(-) -9.00 11: 04: C) C) U; )

S' XB I S 63 38.00 -12 -41.00 12:02:00 0 0 0

* 4 XBI S 7 52.0() -13 -15.00 1,2:31: (U U U.

x . , S 6:2 28. 0C) -9 -16. (C)0 13: 15:00 0 0
86 X. S 6 8.00 - 12 -57.00 13: 30: 0() 0 C U

. I/ XBI S 67 58.00 -13 -38.00 14: 39:0 ) C)

7.8 X BT S 63 32.00 -12 -44. 00 14: 45:00 0 0 U

9 xB s s 63 34.00 - 10 -28.00 15: (0):00 c0 C U

4U XB I S 62 28. -9 -14. ()' 15: 15:O)): 0 () 0

3111 x EI S 63 29.00r -12 -31 . 0 15: 40: 00 0 0 C0
42 XPI S 63 26.00 -12 -2. 00 16: 3 0: 00 U U- U.

. XB S 68 3.00 -14 -14.00 16: 36:00 0
344 XBT S 63 27.00 - 10 -2 . 'C) 17: (-0-: OC) 0 Q '%

• -15 XBI S _3 23.00 -12 -1. 00 17: 17:C0 0 C -
* 4, X s S 64 25.00 -9 -9.C))0 18 : 00 :00 C) C ()

347 X B S 63 21 .00 12 - -1.00 18:0 : 0 0"- --...C

748 x PS 6 3.. 00 -9 -18. 00 18: 13:'': 0 U C%%
Al9 ABI S 68 8.00 -14 -21.00 18: 38:00 0 (7) 0

35 35 XBT S 64 26. O0 -8 -5 . U) 1.8: 9: 0()U
7",I XBI S 63 17.00 -11 -51.00 19: 00:00 U C( S
352 XBI S 62 3.' 00 -9 -18. 00 19: 25:0 0 0 0
3,- XB1 S 63 13,. 00 -11 -41.00 20: 0 00 ) 0 U . %..,

%5 4 XPT S 64 26. 00 -8 -59. C) 21 : 3: C(7) 0 ) 0
z55 XB f S 68 15.00 -15 -2.00 21 : I0:00 C U U

36 XBT S 63 6. OC) -11 -18 .0 21:49:001 : C 90
357 XB1 S 64 26.00 -8 -55 00 22: 00: 0 : :
358 XBT S 6- 3.10 -1 -7.00 22: 39: 0 C)
359 XB f S 64 22. 00 -8 -54. 00 23: 00: 0C C) U 0

.r.. op.

0

I"%5
0:-3



3 E( B 1 S 62 60. () -10 -56. f0 23: 38: (0 0 )) U

361 X B1 S 63 33. C) -9 -50. 00 23: 55: 0 ( ) C)

DATE: 4/25/88 PROJECT ID: RESOLUTE SUPPORT

IYFE D/S LATITUDE LONGITUDE TIME FL.J Rl CH

3 X. XLl TS 62 56. 00 -10 -44. 0017))0C: 35: 00 0 )

3,. XE' I S 64 14.00 -8 -54.00 01: 03: 00 C) 0 0

364 XBT S 62 54. 00 -10 -33. 00 01 : 37: CC) C) () C,

3,5 X B 1 S 64 1). 00 -8 -57. 0 01: 59: 00 0 C,

b r 6 2 51. 00 -10 -23.00 ):3': 7 2:00 0 C) C)

76- X Bf S 64 6. 00 -8 -58. 00 03: 03: 00 ) 0 0

368 XEB1 S 62 46. 00 -1 11. 0) 03: 35:00 0 U U

369 XB I S 64 3. 00 -9 -1. 00 03: 59:00 0 C )

37 XLBIT 62 43. C)() -1) . C) )4: 37: O) U ) 0 (

371 XB I S 63 59.00 -9 -1.00 04: 59: 00 0 0 0X .) -: 00 b( ) (i '

-/ .~' xP T S 62 3(0. ()C -9 -18 00 05: 0 : 0 0..

37 X BEf S 68 2(). 0) -15 -24.00 ()5 : 05: 00 ) U .

374 XE3 S 62 4(). 0) -9 -50). (0 05: 3(): 00 0 (C ) C)

3 1 b, XEb I S 63 55. 00 -9 -5. 00 06: 00 : 00 0 C U

376 XB1 S 62 36. C) -9 -38.00 06: 45: 0C ) 0 0

177 X), I S 63 51 .00 -9 7. 00 ()7:).: )0 ) 0 '

7 8 XE l S 62 30. 00 -9 -18. 00 07: O)C0: 00 C C) C)
379 X1-I S 62 32.00 -9 -27. 00 07: 37: 00 0 ) 0

80 X 8 S 63 47. 00 -9 -8. 00 8 :00):0 C) ) -

:381 XBI S 62 29.00 -9 -18. C)(-) 08: 27: 00 0 0 00

8 2 X B [ S 63 43. 00 -9 -9. 00 09 : 00 C C) 0

78H XLB f S 68 25.00 -15 -54. C)0 09:43: 00 0 C)

84 XEl] S 62 34. 00 -9 -2). 00 C)9: 44:00 ) U (0

385] XBII S 63 40. 0() -9 -9.00 09: 59:00 - -) 0 0

8 6 XLB] S 62 40.00 -9 -29.00 10:56:00 C U

XE) I S 63 35. 00 -9 -9. 00 11: C0Z: (() 0 ) 0 U

388 XB1 63 27. 00 -10 -11 . 00 11 : 0JO: (C) () 0 ,

:89 XIA I S 62 30.00 -9 - 18.00 11:00:00 0 () (1)

3 x) X B-f S 63 312. 0() -9 -1 0. 00 1: 56: ()) 0 0 0

391 X EI S 62 46. )() -9 -35.C) 11: 59: C) 0 C) 0

.; XBI S 62 52.00 -9 -43.0C 13: C03: C0 ) 0 I

X I S 62 28.00 -9 -16.00 13:05:00 0 C )

394 X B] S 63 24. 0C) -9 -12.00 13: 59:00 C) C) C,

395 XPL S 62 59. 00 -9 -52.00 14: 18: 00 0 C) )

396 XL BI S 63 19.00 -9 - 13.00 15: C)): 00:00 ( ) 0

397 X LT S 63 6. 0) -9 -58.0C)) 15: 24:00 C) C)

398 XL8 S 63 15.00 -9 -15. C)C) 15: 58:00 0 0 C)

._"99 X BT S 63 12.00 -1C) . 00 16: 18: 00 0 C)

4)) XB-I S 63 11.00 -9 -16. C)) 16: 59:00 0 ( )

""'L "



* + ,, i -. - : '- . .. . -. .... ' : -, - ,- ,6. - ,- .

4U1 XBI S 63 19.00 -1U -12.00 17: 30:00 0 0 0
402 XBT S 63 7. 00 -9 - 14. 00 1,7: 59: 00 U U 0
403 XB S 63 25. 00; -10 -18.00 18:35: C) 0 () 0
404 XBT S 63 6. 00 -9 -1 1. 00 19: 00: 010 0 C U
405 X BT S 63 30.00 -10 -21.00 19: 20: 00 0 0 0
406 X B T S 63 2. O -9 -11 . 00 2 : 00: 00 0 ( .)0

407 XEI S 62 58.00 -9 -1 1.00 21 : 00: 0 0 C) C)
408 XBT S 62 30. 00 -9 -18. 00 21: (:)4 : 00 0 C )
409 XB I S 64 32. 00 - 0 -6. 0 21 : 54:O0 0 c ) -

410 XET S 62 53.00 -9 - 13.00 22: 02: 00 C) f CU
411 XBTj S 62 49.00 -9 -15. 00 22: 57: OC) 0 C) 0
412 XBT S 62 30.00 -9 -18.00 23: 05: )) c C)
413 X' Br S 67 58.00 -15 -34.00 23: 3(": C0) C) C) C)

DWIE: 4/26/88 PROJECT ID: RESOLUTE SUPPORT

# TIVFE D/S LATITUDE LONGITUDE TIME FL RT CH

41 4 XB7 S 62 44. 0) -9 -51. 00 7.: 03: 0O U )

415 XIBI S 61 51. 0() -15 -52. 0) 00: 50:0 C) 0 0
41 6 X b T S 63 58.00 -9 -43.00 00: 55: 00 C) U U
417 XB I s 62 40. C0 -9 -15.00 C1 : 03 : 00 )(' (:1

418 XDT S 62 40. 00 -9 -15. O0 ( 1: 03:00 0 0 0
419 X lI S 62 28.00 -9 -16.-0 01 : 15:O 0 ) f) C)
420 XBT S 62 36. 00 -9 -16.00 ) 1: 59:() 0 0 0
421 XBI S 62 36.00 -9 -16.CIO 01: 59:00 C) C) C)
422 XhbT S 67 46. C0 -16 - 1 ). O0 02: 05: 0) () C) CU
42 3 X af S 62 33. C0 -9 -16. 00 02: 59: (10 C) 0 (I
424 XBT S 62 33. 00 -9 -16.00 02: 59:00 0
4Th X LI S 62 28.00 -9 - 16. 00 03: 05: 00 0 (I 0
4 2 X BT 5 64 10. 00 -9 -27. 0( )3 : 05: C0 0 0 0
427 X B'r S 62 29.00 -9 - 17.00 (:03: 59 : 00 0 C )
4 28 X I S 62 29. 00 -9 -1 7.0 ) 03: 59:0C 0 1 0
42 9 XB] S 64 15. 00 -9 -18.00 04: (14: O C) C U

4-C Xu [I S 67 35. 00 -16 -59. 00 04: 47:00 f) 0 0
4 1 XBI s 64 20. ( -9 - 1.0 C 04: 58: 0C 0 C) C)
472 X PBT S 62 28. 00 -9 -19. C0 05: 00: 00 0- ) U

4 3 XBI S 62 28.00 -9 -19.00 (C)5: 00:00 0 0 0 0
434 XBT S 67 31. 00 -17 -22.00 05: 57: (C C 0 0
4 5 XBT S 62 33. 00 -9 -24. (0 06: 00:0 ) 0 0 0)
436 X BT S 62 33. 00 -9 -24.00 06 : 0(1: 00 0 0 0
4 37 XB I S 64 24. C0 -9 - 10. (0 07: 05: 0O 0 0 C) '.
438 XBT S 67 34.00 -17 -43.00 07: (6: 00 C) C) U

439 XEI S 62 40.00 -9 -29.0C0C 07:59:C)0 0 0 0
440 X BT S 64 21.00 -9 -22. 00 18: '0: 0- 0 0 0
441 XBT S 64 19.00 -9 -33.00 (18: 5C): (-(1 0 0 U

S

%''

' ,' ., .,..,v ,,',,',."v' .- ,X-.,. -, "."-',,"-.? '....'-. ,, "iV,'.,',,, -.,m': . " .'' ", ,', -;,...,.. t,'-,?.-,-,.,." :. P'.<, ..



'.

442 XBT S 62 43. 00 -9 -32. 00 08: 59: 0 c) 0 C)
443 XBT S 64 14. 00 -9 -45. 00 09:44: 0C) 0 0 0
444 XBT S 64 14.00 -9 -57.00 10: 42:00 0 0 C)

445 XBI S 62 49.00 -9 -40.00 11: 00: 00 0 C) C)
446 XE(T S 62 30. 00 -9 -18.00 11:01:00 0 O-f
447 XH1 S 64 11. 00 -10 -9.00 11: 39: 00 0 0 0
448 XPT S 64 9.00 -10 - 2 2'. 00 12:42: 00 0 0)
449 KBT S 62 56.00 -9 -48.00 12: 59: 00 0 0 0
450 XBT S 62 28.00 -9 -16.00 13: 15:00 ) 0
451 X Bl S 63 .00 -9 -52.00 14: 04: 00 0 C) C)
452 XBT S 63 4. 00 -9 -55.0 0 15: 00: 00C U (1 0
453 XBT S 67 48. 00 -17 -34.00 15: 55: :0 0 C)
454 XBT 5 63 8. 00 -10 .00 15: 59:00 0 
455 XB1 S 63 12. O0 -10 -3. 00 16: 58:0' 0 C)
456 XBT S 63 16.00 -10 -5.00 17: 59:00 0) 0
45 7 X BF S 63 29. 0'0 - 1() - 16.00 19: 00: 0 U:) U

458 X BT S 63 20. ()() - 10 -7.00 19: 01: 0 ) C)
4 59 XBI S 67 42. 0 -17 -54. 00 19: 14:00 0 C) 0
4.60 XBT S 63 24. 00 -10 -10. ')C) 19: 59: 0) ) 0
461 XBI S 63 28.00 -10 -14.00 21 :(')0: 0 C U )
462 XBT S 63 27.00 -10 -13.0 C) 21: 03:00 U 0
463 XB1 S 63 30. 00 -10 -17. 00 22: 0: 00 0 0 C)
464 XBT S 67 23.00 -17 -50.0C) 22: 23: 00 C) 0 )
435 XEBT S 63 34. 0 -10 -1 3.00 23: 00: 00 0 :) 0)

DWlT E: 4/27/88 PROJECT ID: RESOLUTE SUPPORT 9

# -IYPE DiS LATITUDE LONGITUDE TIME FLT RT CH

466 XE' 1 S 63 37. 00 - 10 -9. 00 00: 00: 00 0 0 0
4-7 XE(1 S 67 29. C.) 0 -18 -15.-00 00: 55:00 0 C) 00)0
468 XBT S 63 29.00 -10 -19.00 01 : I0: 0 I ]). 0 0 _
,f] XB S 63 44. '0 -10 .00 01: 59 : 00 0 0 -
47C) XBT S 67 34. 00 -18 -IC. 1C)') 02:10: 0 - C C).

4 ?1 XEB S 6. 48.00 -10 .0m) 2: 59 : ) 0 C0
4 ,_ XEB I S 63 31. 00 -1 :) -23. . .. : ( ) - C.
473 X B I S 63 53. 00 -10 . 00 04 : 00: 00 U U C)
4-74 XPT S 63 57. 00 -9 -59. OC)0 05: 0):): f) C) C)
475 XB I S 63 34. 00 - 1 -19.00 07 : 00 : 00 0 U C)

DAIE: 4/28/88 PROJECT ID: RESOLUTE SUPFORI

# TYPE D/S LATITUDE LONGITUDE TIME FLT R1 CH

12(: XEB1 5 65 .00 -7 .0:) 15: 55: 00 ) 0 '

" " ,,,?,..T,0

O.



1201 XBi S 65 00 -8 O(00 16: 03: 00 ) 0 0

1'202 X BT S 65 . 00 -9 .00 16: 09: 00 C) ) 0 0

1203 XBI S 65 . 0 -10 . 0 16: 16: 00 0 C 0

1 '204 XBI S 65 .0() -11 . 00 16: 22:00 0 ) 0,

1205 XB[ S 64 30.00 -11 .00 16: 43: 00 0 C) (

1206 XBT S 64 30. 00 -10 . 00 16: 49:0;)0 0 ()

1207 XBT S 64 30.00 -7 . 00 17: 09: 00 0 0C) 0

1206 XBT S 64 . C)C) - . 00 17: 16: 00 0 C) C

1209 XBT S 64 .0c) -8 . 00 17 :23 0 0 ()

1210 XEBT S 64 . 00 -9 . )) 17 : 30: 00 C) 0

1211 XBT S 64 . 00 -10 .00 17: 38:00 0 0 0

1212 XBT S 64 .0C) -11 . OC) 17: 43::C) C)

1213 XBI S 64 .00 -12 .00 17: 50: 00 0 C) C)

1214 XBT S 63 30. 00 -12 . O0 18 : 10: 00 C) C) C)I

1215 XB f S 63 30. 00 -11 .00 18:25:00 0 0 C)

1216 XBT S 63 30. C0 -)10 . 00 18: 33: C) C) C

1217 XBT S 63 30.00 -9 .00 18: 40:00 0 - 0

1218 XBT S 63 30.00 -8 .oC) 18: 46: )0 0 C )

121 c9 Xb S 63 30. 00 -7 . 00 18: 55: 0CC) C C)

1220 XBT S 63 .00 -7 . o0 19:C) : ( 0 ) C

1221 XB1 S 63 .C)0 -8 .00 19: 09:00 C 0 0

1222 XBT S 63 C)0 -9 .00 19: 15: 00 0 0 C -

1223 XBT S 63 .00 -10 .00 19: 25:00 C)- 0 )

1 224 XBT S 63 . C)0 -11 .00 19: 31: C)() C) 0 0,

TOTAL NO. OF FILES: 500

I'



.0N

F'Igre. 1 - 13: Station locations for dasta in the RESOLUTE SUPPORT/PROUD RUN-
NER Tactical Oceanography Center database.
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Figures 14 - 19: Spring season temperature fields at 0, 50, 100, 200, 250, and 300 m from
the GDEM climatology for the RESOLUTE SUPPORT/PROUD RUNNER study area. 0
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Figures 20 - 26: Station positions and temperature fields at 0, 50, 100, 200, 250, and 300
m in the RESOLUTE SUPPORT/PROUD RUNNER study area, 17 - 20 April 1988.
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Figures 27 - 29: Station locations and selected vertical temperature transects through the .
RESOLUTE SUPPORT/PROUD RUNNER study area, 18 - 19 April 1988.-
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Figures 30 - 36: Station positions and temperature fields at 0, 50, 100, 200, 250, and 300
m in the RESOLUTE SUPPORT/PROUD RUNNER study area, 22 -24 April 1988.

1.ev 
4

or*.~



.1

0

N 41

CD- L.

CI
/ _

04

IwS

Li

LU I

00

IAO5

L-N,



- ~ ~~~~~~ l!"% .. . . .. . . .. . .

(D Of

IL j

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( iOoo

za

_ _ _ _ _ _ _ _ _ _~ e__ _ _ _~r

F-~ SL

0 -.. %

%N



40D
ADI,*

Of.

% 06 r

%

%- .,

00- '.

C)S

040

w~ oa
F- -D Lz



S. .4:
%

CD ~5;

CL 'V

CIO0

-, / Il

LJ



I %

N-

CN.

(N D

7/J

f N ~*..A.



CD In

L 0

'190

Ix.

Q

uiS



L

~0

oil,

cv.

-oV_ _ _ __ _ _ _ _ _ __ _ _ _I.

.

Ltz



£SS

Figures 37 - 39: Station locations and selected vertical temperature transects through the
RESOLUTE SUPPORT/PROUD RUNNER study area, 23 April 1988.
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Figures 40 - 46: Station positions and temperature fields at 0, 50, 100, 200, 250, and 300

m in the RESOLUTE SUPPORT/PROUD RUNNER study area, 26 - 28 April 1988. The
fields may very well be in error, due to unresolved confusion in the positions of the 28
April gridded AXBT flight data, stations 1200 - 1224 in Table 1.
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