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salinity from bottle samples, time series from the sail-mounted CTD, profiles from the
CTD lowered at surface stations, and XCTD profiles.

The sail CTD data, XCTD data, and CTD profile data are currently available on request
from the authors, and will soon be available through the National Snow and Ice Data
Center, Boulder, Co.




CTD DATA FROM SURFACE CASTS

CTD profiles were obtained at each of the five locations listed in Table 1 and identified
in Figure 2. A scheduled surface station at the North Pole was cancelled after the vessel
surfaced several times through ice which was too thin from which to conduct the surface
sampling. (Note that the surface stations are numbered 1-4 and 6 in the ASL logs,
because the canceled North Pole station was designated station 5.)

CTD profiles from the surface to about 550 m were conducted using an internally
recording, pumped Sea-Bird Electronics SBE-19 SeaCat (s/n 114) with a 600 m pressure
case. The sampling rate for the SeaCat during the profiles was 2 Hz. Water samples were
taken simultaneously using the same line. The typical lowering rate was about 1 m/sec,
with intermittent stops to attach or remove Niskin Bottles, drop messengers, and de-ice
the line.

The SeaCat temperature and conductivity sensors were calibrated by Sea-Bird Electronics
both before and after the cruise. Differences between the pre- and post-cruise calibrations
of the temperature sensor were at most 1.5 x 102 °C over the temperature range of
interest. One end of the conductivity cell was cracked sometime during the cruise, so the
pre- to post-cruise calibration difference of up to 0.001 Siemens/meter may be
significantly larger than the actual drift over the sampling period. Combining the
temperature and conductivity errors results in a salinity drift of approximately -0.01 psu.
The pre-cruise calibration values were used for both the temperature and the conductivity
Sensors.

Complete CTD profiles exist for surface stations 1 to 4. The CTD profile from surface
station 5 (referred to as surface station 6 in the ASL logs), over the Alpha Ridge, has a
significant gap between 35 m and 115 m, due to: (1) a gap in the pressure signal during
the downward segment through the upper halocline, probably due to ice clogging of the
sensors, and (2) interruption of the profile to wait out the upwind ships diesel exhaust,
resulting in insufficient memory at the time of the upward segment through the upper -
halocline.

CTD data processing

The basic processing of data from the surface CTD casts was in accordance with the
recommendations for SBE-19 processing in the SBE/SEASOFT v4.207 manual. The
conductivity signal was filtered using the SEASOFT “filter” module with a time constant
of 0.5 seconds. The temperature signal was lagged relative to pressure by 0.5 seconds
using the SEASOFT “alignctd” module. Remaining outliers and data near the end of
soaking at a depth of 3-5 m (an average of 7.25 minutes from the time the CTD went into
the water) were removed. Profiles were then split into a downcast and an upcast. Finally,
the downcast and upcast were averaged into 1 decibar bins. The downcasts from the
surface CTD profiles were used to calibrate the fall-rate of the XCTD’s, with the




Table 1.

SCICEX-95 (USS Cavalla)
Surface CTD Log
CTD No. Latitude Longitude Month Day Time | Depth (m)

1 70 - 541 N 141 - 544 W 3 31 1800 2278
2] 80 - 287 N 148 - 438 E 4 14 630 2082
3] 75 - 468 N 179 - 181 W 4 19 900 1220
4 85 - 417 -N 173 - 242 W 4 26 1500 2902
5| 84 - 549 N 135 - 264 W 5 4 2130 2168




exception of the profile from station 3, in which the surface mixed layer appeared
significantly fresher in the downcast than the upcast.

XCTD DATA

Over the first phase of the cruise, XCTD’s were launched at an average interval of about
26 hours. This corresponds to an average separation of 176 km along the cruise track
during the relatively shallow sampling over the continental slopes of the East Siberian,
Chukchi, and Beaufort Seas. Over the Chukchi Plateau and Mendeleyev Ridge this
represented an average along-track separation of 307 km. During the second phase,
XCTD’s were launched at an average separation of 38 km on the long transect across the
Canadian and Eurasian Basins. During the repeated crossings of the Lomonosov Ridge in
the third phase of the cruise, XCTD’s were launched at an average across-ridge separation
of 58 km. The locations of the XCTD profiles are shown in Figures 1 and 2. A slightly
modified version of the ASL Under-Ice SSXCTD Log is included here as Table S. (Note
that several corrections have been made to the locations or dates of XCTD’s listed in the
original ASL log - see log sequence numbers 16, 17, 61, 89, and 94 in Table 5.)

Summary of XCTD errors

Errors in the XCTD temperature and salinity data can be attributed to two separate
sources: (1) sensor errors and (2) depth errors. Sensor error was determined by comparing
nearly concurrent XCTD and CTD casts in a region of low variability (a 100 m depth
layer below the thermocline, see Table 3). Average temperature sensor error was 0.02 °C
with a standard deviation of 0.013 °C, and the average salinity error was 0.014 with a
standard deviation of 0.007. (Note that the sensor errors derived in this fashion are
somewhat counter-intuitive, since a temperature error of 0.02 °C, with no conductivity
error, results in a salinity error of about 0.02.)

For an estimate of the total error in the XCTD T and S, the sensor errors should be
combined with the T and S errors that result from the depth errors discussed in detail
below. The depth uncertainty in the XCTD data is about 10%; i.e., about 5 m at 50 m
depth and about 50 m at 500 m depth. This depth error results in a salinity error of 0.002
at 50 m, which increases to 0.03 at 500 m, and a small potential temperature error of
0.004 °C at 500 m. Combining the CTD drift, XCTD sensor, and XCTD depth errors
results in estimated salinity errors that range from 0.03 at 50 m to 0.06 at 500 m.
Potential temperature errors range from 0.03 °C at 50 m to 0.04 °C at 500 m.

Determination of the XCTD fall rates

Comparison of XCTD profiles to nearly concurrent CTD profiles from SCICEX-95
revealed significant differences between the depths attributed to easily identified
temperature and salinity features in each of the profiles. These depth differences
increased with increasing depth, in a manner which is consistent with incorrect
conversion from XCTD fall-time to XCTD depth.
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After launch, the U/I (under-ice) SS (submarine-ship) XCTD rises from the submarine to
a prescribed depth where the probe inverts, leaves behind part of the launched package
and begins to fall and sample. The Sippican model for the depth of the probe is quadratic

in the time of fall: z = ml+m2 - time + m3-time*, where m1 is the depth at which the
XCTD first sends a recognizable signal. The time of the first good datum varies but is
typically 0.4 seconds after the first signal sent by the probe following inverting and
flooding. The probe is sampled every 0.25 seconds thereafter.

The process used to determine both the depth and sensor errors for the XCTD’s deployed
during SCICEX-95 assumes that the SBE-19 can be taken as a standard. That process is
summarized here and described in greater detail below. The first step was to compare an
XCTD profile to a nearly concurrent SBE CTD profile to determine the best fall-rate
parameters for that particular XCTD. There are 5 XCTD’s for which this was possible.
In these cases the XCTD profile was typically obtained during resubmergence following
the surface station at which the CTD cast was made, and lagged the CTD profile by 4-6
hours. The temperature (T) and salinity (S) errors remaining after the best-fits of the
XCTD profiles to the CTD profiles are shown in Table 2 for the entire profiles, and in
Table 3 for a region of low variability below the thermocline. As noted above, we regard
the T and S errors from this 100 m region of low variability as the sensor errors. After
finding the parameter values which individually best fit the fall-rate of each XCTD for
which a comparison was possible, a single set of parameter values that best fits the fall-
rate for the ensemble of 5 XCTD’s was then obtained. In this case, a best-fit was
determined by minimizing the depth error, defined for each XCTD as the difference
between depths obtained using the individual XCTD best-fit parameters and ensemble
best-fit parameters. The resulting ensemble errors in XCTD depth then imply the errors
in salinity (significant) and potential temperature (very small), shown in Table 4.

Several different techniques were employed to determine the best-fit depth parameters for
each CTD/XCTD pair. Since both temperature (T) and conductivity (C) increase with
increasing depth over a range of depths above the Atlantic Layer temperature maximum
(typically 100 m - 300 m), both CTD depth and XCTD time-of-fall are single-valued
functions of smoothed T and smoothed C. Thus it is possible to obtain least squares
(constrained and unconstrained) fits of XCTD time to CTD depth over this depth range.
The drawback of this method is the shallow depth range over which it can be applied.
Errors in the fall-rate result in increasing depth errors at greater depths (times-of-fall), i.e.,
where this relatively shallow method does not constrain the solution. The parameters m1,
m2, and m3 shown in Table 2 were obtained by a search through the three-dimensional
parameter space. They are a best-fit in the sense that they result in minimum T and S
errors. Since the CTD profiles extended to only 530 m - 570 m, these were the depths to
which the comparisons could be made.

To obtain best-fit depth parameters for the ensemble of 5 CTD/XCTD pairs, we assumed
that the best-fit depth parameters for each pair separately yield the correct depth as a
function of time for each XCTD. Thus, the difference between the individual and




Table 2. Best fit of XCTD profile to SBE CTD profile: errors are evaluated for linearly interpolated data over the full depth
depth range available

CTD |XCTD |Best-fit Parameters Temperature Error (°C) Salinity Error XCTD Depth ﬁange mpth ﬁange for Errors
m1 m2 m3 bias std bias std min max min max

1 8 26 3.0 0.002 - -0.0012 0.0256 -0.0379 0.0197 29.4 684.7 ‘ 30 537

2 20 19 3.6 0.003 0.001 0.0517 -0.0242 0.0204 30.5 831.8 31 572

3 26 14 3.5 0.005 0.0231 0.0444 0.0015] 0.0931 22.7 883.3 23 572

4 70 16 3.7 0.003 0.0019 0.0354 -0.0085{ 0.0332 27.8 847.6 28 572

5 119 29 2.9 0.004 -0.0045 0.0123 -0.027 0.0262 37.4 743.9 120 572

Table 3. Best fit of XCTD profile to SBE CTD profile: errors are evaluated for linearly interpolated data over the lower 100 m
of the depth range available

[CTD [XCTD |Best-fit Parameters Temperature Error (°C) Salinity Error Max Depth (m) DepthﬁRan e for Errors
m1 m2 m3 bias std bias std XCTD CTD min max
1 8 26] 3.0] 0.002 0.0041 0.0106 -0.0247]  0.0026 685 537 437 537 -
2 20 19 3.6 0.003 0.0515 0.0185 -0.0218]  0.0081 832 573 472 572 N
3 26 14 3.5 0.005 0.0192 0.0135 -0.009] 0.0068 883 573 472 572
4 70 16 3.7 0.003 0.0247 0.0176 0.0037] 0.0149 848 572 472 572
5 119 29 2.9 0.004 0.0006 0.0039 -0.0198 0.0035 744 573 472 572
avg 0.02 0.0128 -0.0143| 0.0072

Table 4. Salinity and potential temperature errors resulting from depth error in the average fit of XCTD profiles. The salinity
- and theta errors are the maxima from XCTD profiles 34, 61, 72, and 90, using the standard deviations of the depth error.

ﬁpth DTpth Error (m) Salinity Error Theta Error (°C)
Avg Std

50 2.8 4 ~ 0.002 0.0001
100 0.4 3.5 0.002 0.0001
200 -3.2] 142 0.009 .0.001
300 54 25.4 0.016 0.0019
400 -6.3] 36.8 0.022 0.0027
500 -6.3] 48.4 0.029 0.0035
600 -5.5| 60.3 0.035 0.0043
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Table 5. SCICEX-95 Under-Ice SSXCTD Log
This is a modification of the Unclassified SCICEX-95 U/1
SSXCTD LOG distributed by the US Navy Arctic Sub Lab.




Table S.

SCICEX-95 (USS Cavalla)

Under-Ice SSXCTD Log

Seq| Latitude Longitude Date/Time Year Serial | Filename | Depth (m) | Depth (m) REMARKS
No. Day No. QM Log SDRS

1 26 1302 Z MAR 94090199 | CTD No Data

2 26 1310 Z MAR 94090198 | CTD No Data

3 27 0906 Z MAR 94110029 | CTD No Data

4 27 0930 Z MAR 94110058 | CTD No Data

5 |73 - 31.6 N| 160 - 56.0 W| 28 0826 Z MAR| 87.351 | 94090230 [CTD 5 419.3 416.6  |XCTD max depth 423 m
6 |72 - 16.4 N| 154 - 23.8 W|29 1224 Z MAR| 88.517 | 94090204 [CTD 6 | 1690.2 18451

7 |71 - 20.3 N| 147 - 33.4 W| 30 1528 Z MAR| 89.644 | 94090211 [CTD 7 | 21713 2170.4

8 |70 - 527 N| 141 - 531 W|01 0735 Z APR| 91.316 | 94110025 [CTD 8 | 2043.1 2035.1

9 175 - 156 N| 165 - 06.4 W| 02 1830 Z APR| 92.771 | 94090213 |CTD 9 594.4 597.0 |XCTD max depth 465 m
10 |76 - 191 N| 178 - 125 W/ 03 1329 Z APR | 93.562 | 94090249 [CTD 10 | 837.9 837.6

11 |77 - 248 N[ 176 - 255 W| 04 0707 Z APR| 94.297 | 94110043 [CTD 11| 1400.8 1386.0

12 |75 - 55.6 N| 160 - 05.7 W] 05 0049 Z APR | 95.034 | 94110006 |[CTD 12 | 2022.6 1935.4

13 | 76 - 57.0 N| 157 - 341 W| 06 1413 Z APR| 96.592 | 94110031 |[CTD 13 | 21323 2129.2

14 |78 - 16.2 N| 170 - 245 W| 07 0654 Z APR| 97.288 | 94100178 |CTD 14 | 2521.2

15 |79 - 247 N| 172 - 07.8 E| 08 0049 Z APR| 98.034 | 94090234 |CTD 15| 2626.2 2629.8 _

16 |79 - 236 N|169 - 375 W| 08 1844 Z APR| 98.781 | 94110007 |CTD 16 | 2651.4 2851.2

17 |79 - 305 N| 159 - 49.3 W| 10 0647 Z APR | 100.283 | 94110065 |CTD 17 | 3452.0 3453.7

18 |80 - 54.3 N|177 - 115 E|11 0046 Z APR| 101.032 | 94090202 [CTD 18 | 2385.5 2383.1

19 |80 - 17.6 N|144 - 08.3 E| 13 1805 Z APR| 103.753 | 94110050 [CTD 19 | 1550.5

20 |80 - 286 N|148 - 56.4 E| 14 1617 Z APR| 104.678 | 94090236 |CTD 20 | 1915.8 1917.4

21 |80 - 386 N|157 - 16.4 E| 15 1224 Z APR| 105.517 | 93050043 | CTD 21 | 2596.2 2600.4 ,

22 |80 - 151 N| 165 - 357 E| 16 0619 Z APR | 106.263 | 94090244 |CTD 22 | 2743.1 2738.0 |XCTD probe failure at 433 m
23 |79 - 076 N|170 - 44.1 E| 16 2224 Z APR| 106.933 | 94110019 |CTD 23 | 24729 2531.7

24 |77 - 28.7 N|173 - 56.1 E| 17 1829 Z APR| 107.770 | 94110016 [CTD 24 | 11211 1121.8

25 | 76 - 20.8 N| 176 - 26.1 E| 18 1620 Z APR | 108.681 | 94090247 [CTD 25 | 687.0 711.7 _ |XCTD max depth 683 m
26 |75 - 47.2 N| 179 - 322 W[19 1920 Z APR | 109.806 | 94110042 [CTD 26 | 1106.4 1112.7

27 |75 - 485 N| 154 - 125 W| 21 1852 Z APR| 111.786 | 94110012 [CTD 27 | 3800.8 3801.5

28 |72 - 02.8 N| 149 - 525 W| 22 1242 Z APR| 112.529 | 94090229 |CTD 28 | 3207.0 3205.8 |Start Phase 2

20 |72 - 28.0 N| 150 - 11.5 W[ 22 1506 Z APR | 112.629 | 94110017 [CTD 29 | 3671.2 3676.0

30 |72 - 50.7 N| 150 - 20.3 W| 22 1720 Z APR| 112.722 | 94110057 [CTD 30 | 3705.8 3712.9

31 |73 - 13.0 N| 150 - 30.0 W| 22 1904 Z APR| 112.794 | 94090205 [CTD 31 | 3737.0 3741.1

32 |73 - 359 N|150 - 41.3 W| 22 2121 Z APR| 112.890 | 94090164 | CTD 32 | 3780.9 3783.6

* This is a modification of the Unclassified SCICEX-95 U/l SSXCTD LOG distributed by USN/NUWC/ASL. 14 Jul 95




Table S.
SCICEX-95 (USS Cavalla)
Under-Ice SSXCTD Log

Seq Latitude Longitude Date/Time Serial Serial Filename | Depth (m) | Depth (M) REMARKS
No. No. No. QM Log SDRS
33 |73 - 57.4 150 - 52.1 W] 22 2305 APR | 112.962 | 94110033 |CTD 33 3791.1 3794.1
34 |74 - 20.2 151 - 4.1 W| 23 0120 APR | 113.056 | 94090237 |CTD 34 3791.1 3791.7

35 |74 - 46.2 151 - 15.1 W| 23 0304
36 |75 - 5.1 151 - 13.1 W| 23 0701
37 |75 - 29.1 151 - 40.0 W| 23 0920
38 23 1130
39 176 - 7.3 152 - 7.1 W[23 1321
40 {76 - 30.6 152 - 241 W| 23 1536
41 |76 - 51.8 152 - 42.9 W| 23 1720

42 |77 - 135 152 - 57.6 W| 23 1935

APR | 113.128 | 94090219 |CTD 35 3798.5 3796.0
APR | 113.292 | 94110061 |CTD 36 3792.9
APR | 113.389 | 94090206 | CTD 37 3799.7
APR 94110038 Launcher Failed - No Data
APR | 113.556 | 94110048 |CTD 39 3794.8
APR | 113.650 | 94110026 |CTD 40 3791.1
APR | 113.722 | 94110063 | CTD 41 3797.2
APR | 113.816 | 94090242 [ CTD 42 3761.0 3791.6

Z|Z|Z|Z1Z

43 |77 - 36.2 153 - 15.9 W| 23 2119 APR | 113.888 | 94110056 | CTD 43 2095.3 1971.9 |Temperature noisy

44 |77 - 35.8 153 - 14.8 W| 23 2126 APR | 113.893 | 94110039 |CTD 44 2043.3 2014.4 |Backup for #43

45 |77 - 532 153 - 17.4 W| 24 0105 APR | 114.045 | 94110071 |CTD 45 1889.8 1930.8

46 |78 - 13.7 153 - 57.5 W| 24 0319 APR | 114.138 | 94090235 | CTD 46 1245.7 952.2

47 |78 - 36.8 154 - 19.6 W| 24 0536 APR | 114.233 | 94110070 | CTD 47 23713 - 2393.2

48 |78 - 556 154 - 39.9 W| 24 0722 APR | 114.307 | 94110018 | CTD 48 3179.1 3375.8 w
49 |79 - 183 155 - 4.9 W|24 0937 APR | 114.401 | 94110062 | CTD 49 3776.1 3781.6 ~

50 |79 - 38.8
51 |80 - 0.4
52 180 - 223
53 {80 - 42.0
54 |81 - 11.0
55 181 - 32.6
56 |81 - 55.0
57 |82 - 16.4
58 (82 - 36.2
59 |82 - 578
60 |83 - 18.9
61 |83 - 39.2
62 |84 - 03.6
63 |84 - 246
64 |83 - 57.7

155 - 29.0 W| 24 1121
156 - 1.3 W| 24 1335
156 - 32.9 W| 24 1520
156 - 58.3 W| 24 1844
157 - 435 W| 24 2122
158 - 28.8 W| 24 2335
159 - 8.2 W25 0122
159 - 58.5 W| 25 0336
160 - 53.6 W| 25 0521
161 - 49.3 W| 25 0735
162 - 52.3 W| 25 0919
163 - 36.0 W] 25 1242
165 - 29.4 W] 25 1519
166 - 52.2 Wj 256 1735
164 - 59.7 W| 256 2144

APR | 114.473 | 94090196 | CTD 50 3776.3 3775.2
APR | 114.566 | 94110032 |CTD 51 3763.7 3766.6
APR ] 114.639 | 94110034 | CTD 52 3763.1 3765.1
APR | 114.781 | 94110001 |CTD 53 3188.0 3458.3
APR | 114.890 | 94090226 | CTD 54 3662.9
APR | 114.983 | 94080073 | CTD 55 37562.7
APR | 115.057 | 94110053 | CTD 56 37541 3756.2
APR | 115.150 | 94090197 |CTD 57 3752.7 3756.0
APR ] 115.223 | 94110051 |CTD 58 3754.0 3755.6
APR | 115.316 | 94110044 |CTD 59 37451 3755.1
APR | 115.388 | 94110028 | CTD 60 2779.9 2923.1
APR | 115.529 | 94110005 | CTD 61 2789.7 2795.0
APR | 115.638 | 94110060 | CTD 62 1822.8 1650.8
APR | 115.733 | 94110004 |CTD 63 2247.9 2252.8
APR | 115.906 | 94110067 | CTD 64 2628.7 2755.1

NININININININININININININNININ NN IENENENTNINENNENEINTINEN NGNS

ZlZ1Zz1Z|1Z|1Z|Z|Z2|2Z|Z2| 2| 2| 2| Z]|Z|Z]|Z|Z]|Z| 2| Z]|Z2|Z]| 2| 2|2

* This is a modification of the Unclassified SCICEX-95 U/l SSXCTD LOG distributed by USN/NUWC/ASL 14 Jul 95




Table 5.

SCICEX-95 (USS Cavalla)

Under-Ice SSXCTD Log

Seq Latitude Longitude Date/Time Serial Serial Filename | Depth (m) | Depth (M) REMARKS
No. No. No. QM Log SDRS

65 |83 - 51.9 N|164 - 41.3 W| 25 2227 Z APR | 115.935| 94110072 | CTD 65 2931.2 2955.3

66 |83 - 45.9 N|164 - 21.9 W| 25 2310 Z APR | 115.965 | 94090216 | CTD 66 2832.2 2867.2

67 |84 - 43.2 N|168 - 21.3 W[ 26 0642 Z APR| 116.279 | 94110021 |CTD 67 1748.7 1730.8

68 {85 - 14.9 N|171 - 13.7 W|26 0921 Z APR| 116.390 | 94090224 |CTD 68 1751.3

69 |85 - 36.3 N|173 - 01.2 W|26 1134 Z APR| 116.482 | 94090163 |CTD 69 2678.6 2689.0

70 |85 - 50.8 N] 174 - 32.6 W| 27 0120 Z APR | 117.056 | 94110047 | CTD 70 2519.5 2681.9

71 |86 - 11.2 N| 176 - 50.7 W| 27 0334 Z APR| 117.149 | 94110055 | CTD 71 3859.8 3861.4

72 |86 - 30.7 N|179 - 227 Wj27 0518 Z APR| 117.221 | 94110054 |CTD 72 3897.2 3883.7

73 |86 - 525 N|176 - 56.3 E|27 0735 Z APR| 117.316 | 94080074 |CTD 73 3890.5 3894.9

74 187 - 103 N|172 - 505 E{27 0921 Z APR| 117.390 | 94090217 |CTD 74 | 3899.0 3902.4

75 |87 - 28.2 N|169 - 219 E|27 1247 Z APR| 117.533 | 94080076 | CTD 75 3905.8 3903.5

76 |87 - 445 N|160 - 545 E|27 1520 Z APR| 117.639 | 94090195 |CTD 76 3908.8 3911.5

77 |87 - 58.7 N| 152 - 14.2 E|27 1735 Z APR| 117.733 | 94090222 |CTD 77 3822.5 3757.3 |XCTD Failed at 504 m
78 |87 - 589 N|152 - 26.2 E|27 1745 Z APR | 117.740 | 94080077 | CTD 78 3808.5 3763.9 |Backup for #77

79 |88 - 08.1 N|143 - 30.8 E|27 1920 Z APR| 117.806 | 94110008 |CTD 79 1154.6 1158.8

80 |88 - 152 N|131 - 224 E|27 2134 Z APR| 117.899 | 94110009 | CTD 80 1404.8 1426.2

81 |88 - 17.3 N|119 - 041 E]27 2319 Z APR|] 117.972 | 94090218 | CTD 81 3850.6 4056.6 |Shallow Temperature spikes
82 |88 - 17.5 N|119 - 22,7 E] 27 2329 Z APR| 117.978 | 94090243 | CTD 82 4036.0 4058.8, |Backup for #81

83 |88 - 157 N|108 - 18.4 E| 28 0135 Z APR | 118.066 | 94090227 | CTD 83 4273.0 4274.6

84 |88 - 08.9 N|096 - 39.6 E|28 0320 Z APR | 118.139 | 94110024 |CTD 84 4303.8 4304.6

85 |88 - 006 Nj0o86 - 38.8 E| 28 0641 Z APR | 118.278 | 94090241 | CTD 85 4312.9 4314.9

86 |87 - 431 N|078 - 104 E{28 0920 Z APR | 118.389 | 94090228 | CTD 86 4320.3 4326.6

87 |87 - 254 N|071 - 165 E|28 1134 Z APR | 118.482 | 94090207 { CTD 87 3924.5 3758.8 |100 m Temp mixed layer
88 |87 - 258 N|071 - 145 E|28 1141 Z APR| 118.487 | 94110069 |CTD 88 3953.1 Backup for #87

89 {87 - 08.1 NJ066 - 27.1 E|28 1320 Z APR| 118.556 | 94110037 { CTD 89 3823.5 3751.6

90 |86 - 52.6 N|063 - 035 E|28 1535 Z APR|] 118.649 | 94110030 | CTD 90 4285.8 4308.1

91 |86 - 344 NJ059 - 478 E|28 1719 Z APR | 118.722 | 94080075 | CTD 91 1324.7 1177.4

92 {86 - 175 N|057 - 242 E|28 1934 Z APR| 118.815] 94090209 { CTD 92 3306.4 3211.2

93 |85 - 57.2 NJ054 - 543 E|28 2119 Z APR| 118.888 | 94110010 |CTD 93 3867.3 3870.3

94 |85 - 41.4 N}053 - 057 E|29 0114 Z APR] 119.051 | 94110045 |CTD 94 3875.3 3873.5 |Start Phase 3

95 |85 - 19.6 NJ051 - 21.4 E|29 0319 Z APR | 119.138 | 94090246 |CTD 95 3876.4 3880.1

96 |86 - 00.6 N]120 - 12.4 E| 30 0441 Z APR | 120.195| 94090194 |CTD 96 4308.2 4300.7

* This is a modification of the Unclassified SCICEX-95 U/I SSXCTD LOG distributed by USN/NUWC/ASL 14 Jul 95
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Table 5.

SCICEX-95 (USS Cavalla)
Under-Ice SSXCTD Log

Seq| Latitude Longifude Date/Time Serial Serial | Filename | Depth (m) | Depth (m) REMARKS
No. _ No. No. QM Log SDRS

97 [86 - 04.3 N| 126 10.0 E|] 30 0704 Z APR | 120.294 [ 94090225 [CTD 97 4267.5 4273.2

98 |86 - 054 NJ]131 56.7 E| 30 0849 Z APR | 120.367 | 94110022 | CTD 98 42241 4222.6

99 |86 - 04.3 Nj 137 422 E| 30 1034 Z APR|] 120.440 | 94080080 | CTD 99 3587.7 3616.8

100 | 86 - 00.2 N} 143 286 E| 30 1221 Z APR|] 120.515 ] 94090201 | CTD 100 2177.0 1974.0

101 | 85 - 47.8 N| 153 12.7 E| 30 1521 Z APR | 120.640 | 94090223 | CTD 101 1212.7 1312.6

102 | 85 - 32.8 N| 157 28.2 E| 30 1851 Z APR 94090251 | CTD 102 1618.3 1679.7 |Temperature bad (wrong coeffs?)
103 | 85 - 38.1 N] 157 324 E} 30 1859 Z APR| 120.791 | 94100177 | CTD 103 1573.0 1568.4 |Backup for #102
104 | 85 - 26.5 N] 162 31.2 E| 30 2204 Z APR|] 120.919 | 94090231 | CTD 104 3741.9

105 | 85 - 38.7 N| 164 08.8 E| 01 0059 Z MAY | 121.041 | 93050004 | CTD 105 3650.6 3667.5

106 | 86 - 10.1 N] 161 094 E|01 0527 Z MAY | 121.227 | 94090240 | CTD 106 3873.3 3868.0
107 186 - 24.6 N|] 153 51.2 E| 01 0750 Z MAY ] 121.326 | 94090239 | CTD 107 1321.0 1390.3
108 186 - 34.8 N| 146 15.2 E| 01 1005 Z MAY| 121.420 | 94110059 | CTD 108 1319.8 1309.8
109 | 86 - 41.5 N| 136 51.2 E| 01 1234 Z MAY | 121.524 | 94110023 | CTD 109 2806.3 2872.9
110 | 86 - 49.0 N| 118 43.4 E{01 1840 Z MAY | 121.778 | 94110046 | CTD 110 4295.3 4291.4
111 | 87 - 35.5 N} 133 571 E| 02 0200 Z MAY | 122.083 | 94090210 | CTD 111 2414.0 2413.4
112 | 87 - 29.3 NJ] 146 16.4 E| 02 0419 Z MAY|] 122.180 | 94110035 | CTD 112 1126.5 1156.8
113 | 87 - 16.2 N] 156 57.2 E| 02 0638 Z MAY | 122.276 | 94110068 | CTD 113 3771.9 3808.8
114 |87 - 00.8 N| 165 30.9 E{ 02 0852 Z MAY | 122.369 | 94110040 [ CTD 114 3902.2 3901.6
115 ] 88 - 03.8 N| 169 458 E| 02 1753 Z MAY | 122.745 | 94110003 | CTD 115 3902.7 3904.2

116 | 88 - 35.9 N| 159 466 E| 02 2018 Z MAY | 122.846 | 94110049 | CTD 116 1814.6 1800.8

117 | 88 - 57.9 N} 142 08.7 E| 02 2236 Z MAY | 122.942 | 94090214 | CTD 117 2037.3

118 |89 - 08.4 NJ] 113 08.5 E| 03 0052 Z MAY | 123.036 | 94090215 | CTD 118 4233.6 4236.6

119 | 84 - 53.4 N| 135 32.7 W05 0556 Z MAY | 125.247 | 94110041 | CTD 119 1961.1 1985.3

120 | 79 - 52.1 N| 147 05.2 W| 06 0049 Z MAY | 126.034 | 94090220 | CTD 120 3766.2 3767.9 |Start Phase 4
121 } 75 - 311 N[ 171 30.8 W| 08 1220 Z MAY | 128.514 | 94090238 | CTD 121 1358.8 1294.4

* This is a modification of the Unclassified SCICEX-95 U/l SSXCTD LOG distributed by USN/NUWC/ASL 14 Jul 95
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Table 6. Water Sample Salinity Log
Water samples collected with Niskin Bottles at surface stations and
through the submarine’s seawater intake were stored in glass
bottles for later salinity determination.




Table 6.

SCICEX-95 (USS Cavalla)
Salt Bottle Log
Date Time Year-day | Latitude Longitude Water Sample Salt Bottle Salinity XCTD Depth (ft)
Log Code Code
26-Mar 1300 85.542 75.47 -170.71 1.2.1.b E2 31.901 190
26-Mar 1300 85.542 75.47 -170.71 1.21.c E1 34.225 440
27-Mar 800 86.333 74.78 -165.63 1.2.18.b E3 31.135 190
27-Mar 800 86.333 74.78 -165.63 1.2.18.c E4 33.755 440
27-Mar 800 86.333 74.78 -165.63 1.2.18.d E5 34.684 . 780
28-Mar 800 87.333 73.55 -161.00 1.3.13.b E6 32.032 5, 190
28-Mar 845 87.365 73.54 -160.90 1.3.13.c E7 33.045 ‘ 440
28-Mar 900 87.375 73.56 -160.91 1.3.13.d E8 34.649 780
29-Mar 1200 88.500 72.28 -154.45 1.4.23.b E9 31.753 6 190
29-Mar 1230 88.521 72.27 -154.39 1.4.23.c E10 32.483 440
1-Apr 1600 91.667 71.85 -147.18 s1.3 E11 31.708 8 190
1-Apr 1600 91.667 71.85 -147.18 s1.5 E12 33.072 440
3-Apr 1230 93.521 76.31 -178.06 1.7.2.b E13 31.871 190
3-Apr 1230 93.521 76.31 -178.06 1.7.2.c E14 34.312 10 440
3-Apr 1230 93.521 76.31 -178.06 1.7.2d E15 34.787 780
4-Apr 600 94.250 77.39 -176.07 1.9.1.b E16 31.732 190
4-Apr 700 94,292 77.41 -176.37 1.9.1.¢c E17 34.221 11 440
4-Apr 800 94.333 77.39 -176.05 1.9.1.d E18 34.751 780
4-Apr 2354 94.996 75.90 -159.93 1.9.2b E19 31.853 190
5-Apr 46 95.032 75.92 -160.07 1.9.2.c E20 32.982 12 440
5-Apr 130 95.063 75.91 -159.95 1.9.2d E21 34.498 780
6-Apr 1200 96.500 77.05 -158.06 1.11.1.b E22 31.941 190
6-Apr 1420 96.597 76.96 -157.62 1.11.1.c E23 32.969 13 440
6-Apr 1440 96.611 76.98 -157.71 1.11.1.d E24 34.491 780
7-Apr 600 97.250 78.26 -170.54 1.11.2b K1 31.911 190
7-Apr 630 97.271 78.25 -170.41 1.11.2.c K2 34.072 14 440
8-Apr 5 98.003 79.41 172.37 1.12.1.b K3 33.651 190
8-Apr 45 98.031 79.41 172.21 1.12.1.c K4 34.333 15 440
8-Apr 115 98.052 79.40 172.38 1.12.1.d K5 34.806 780
8-Apr 1830 98.771 . 79.40 -169.52 1.13.1.b K6 31.537 190
8-Apr 1845 98.781 79.39 -169.53 1.13.1.c K7 34.141 16 440
8-Apr 1900 98.792 79.38 -169.54 1.13.1.d K8 34.686 780
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Table 6.

SCICEX-95 (USS Cavalla)

Salt Bottle Log
Date Time | Year-day| Latitude Longitude Water Sample Salt Bottle Salinity XC1D Depth (ft) -
Log Code Code
10-Apr 630 100.271 79.51 -159.92 1.15.1.b K9 31.577 190
10-Apr 645 100.281 79.52 -159.89 1.151.¢c K10 33.879 17 440
10-Apr 715 100.302 79.53 -159.95 1.15.1.d K11 34.583 780
11-Apr 30 101.021 80.89 17717 1.15.2.b K12 33.737 190
11-Apr 45 101.031 80.90 177.14 1.15.2.c K13 34.244 18 440
11-Apr 100 101.042 80.91 177.10 1.15.2.d K14 34.770 780
11-Apr 1800 101.750 81.24 152.66 1.16.2.b K15 33.788 190
11-Apr 1800 101.750 81.24 152.66 1.16.2.c K16 34.400 440
13-Apr 1700 103.708 80.28 143.98 1.18.7.b K20 33.236 190
13-Apr 1800 103.750 80.29 144.10 1.18.7.c K21 34.530 19 440
13-Apr 1845 103.781 80.32 144.38 1.18.7.d K22 34.778 780
14-Apr 930 104.396 80.48 148.71 $2.3 K17 33.211 190
14-Apr 1100 104.458 80.48 148.73 s2.5 K18 33.092 440
14-Apr 1200 104.500 80.48 148.73 s2.9 K19 34.849 787
14-Apr 1530 104.646 80.47 148.78 s-2-b K23 33.433 190
14-Apr 1600 104.667 80.47 148.81 §-2-C K24 34.397 20 440
14-Apr 1630 104.688 80.49 148.95 s-2-d i 34.818 780
15-Apr 1200 105.500 80.64 157.06 1.18.30.b 12 33.639 190
15-Apr 1220 105.514 80.65 157.21 1.18.30.c 13 34.356 21 440
~15-Apr 1250 105.535 80.65 157.43 1.18.30.d 14 34.821 780
16-Apr 600 106.250 80.27 165.56 1.19.6.b 17 33.785 190
16-Apr 600 106.250 80.27 165.56 1.19.6.c 15 34.456 22 440
16-Apr 600 106.250 80.27 165.56 1.19.6.d 16 34.811 780
16-Apr 2200 106.917 79.16 170.68 1.19.20.b 18 33.660 190
16-Apr 2220 106.931 79.14 170.73 1.19.20.c 19 34.341 23 440
16-Apr 2250 106.951 79.11 170.86 1.19.20.d 110 34.783 780
17-Apr 1800 107.750 77.47 173.94 1.20.13.b 111 33.679 190
17-Apr 1840 107.778 77.47 173.93 1.20.13.c 112 34.396 24 440
17-Apr 1850 107.785 77.46 173.93 1.20.13.d 113 34.806 780
18-Apr 1610 108.674 76.35 176.41 1.22.4.b 17 33.726 190
18-Apr 1625 108.684 76.35 176.43 1.22.4.c 118 34.404 25 440
18-Apr 1640 108.694 76.35 176.44 1.22.4d 119 34.789 780
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Table 6.

SCICEX-95 (USS Cavalla)
Salt Bottle Log
Date Time | Year-day| Latitude Longitude Water Sample Salt Bottle Salinity XCID Depth (ft)
Log Code Code
19-Apr 1400 109.583 75.78 -179.36 s3.3 114 32.195 190
19-Apr 1400 109.583 75.78 -179.36 $3.5 115 34.394 440
19-Apr 1400 109.583 75.78 -179.36 s3.9 116 34.790 787
19-Apr 2000 109.833 75.78 -179.44 s-3-b 121 32.204 190
19-Apr 2000 109.833 75.78 -179.44 s-3-C 120 34.366 26 440
19-Apr 2000 109.833 75.78 -179.44 s-3-d 122 34.786 780
23-Apr 600 113.250 75.13 -151.34 2.1.9.b 123 31.426 190
23-Apr 600 113.250 75.13 -151.34 2.1.9.c 124 32.729 36 440
23-Apr 600 113.250 75.13 -151.34 2.1.9d J1 34.120 780
23-Apr 2330 113.979 77.96 -153.61 2.1.16.b J2 31.898 190
23-Apr 2330 113.979 77.96 -153.61 2.1.16.c J3 33.011 45 440
23-Apr 2330 113.979 77.96 -153.61 2.1.16.d J4 34.550 780
24-Apr 1800 114.750 80.73 -157.91 2.1.24.b J5 31.436 190
24-Apr 1800 114.750 80.73 -157.91 2.1.24.c J6 33.533 53 440
24-Apr 1800 114.750 80.73 -157.91 21.24d J7 34.583 780
25-Apr 1215 115.510 83.67 -163.78 2.1.32.b J8 32.127 190
25-Apr 1245 115.531 83.66 -163.62 2.1.32.c J9 34.031 61 440
25-Apr 1300 115.542 83.66 -163.56 2.1.32.d J10 34.654 780
26-Apr 1300 116.542 85.71 -173.48 s.4.3 J11 33.133 190
26-Apr 1300 116.542 85.71 -173.48 s.4.5 J12 34.322 69 440
26-Apr 1300 116.542 85.71 -173.48 s.4.9 J13 34.763 ’ 787
28-Apr 2330 118.979 85.64 52.83 2.3.24.b J14 34.145 190
28-Apr 2330 118.979 85.64 52.83 2.3.24.¢c J15 34.364 94 440
28-Apr 2330 118.979 - 85.64 52.83 2.3.24.d J16 34.907 780
30-Apr 400 120.167 86.01 120.01 3.21.b J20 34.118 190
30-Apr 400 120.167 86.01 120.01 3.2.1.¢c J21 34.418 95 - 440
30-Apr 400 120.167 86.01 120.01 3.21.d J22 34.869 780
30-Apr 2330 120.979 85.47 165.12 3.3.1.b J23 33.456 190
30-Apr 2330 120.979 85.47 165.12 3.3.1.c J24 34.296 105 440
30-Apr 2330 120.979 85.47 165.12 3.3.1.d C1 34.753 780
1-May 1800 121.750 86.84 118.16 3.5.1.b C2 34.03 , 190
1-May 1800 121.750 86.84 118.16 3.5.1.c C3 34.401 110 440
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Table 6.

SCICEX-95 (USS Cavalla)

Salt Bottle Log
Date Time | Year-day| Latitude Longitude Water Sample Salt Bottle Sdlinity XC1D Depth (ff)

Log Code Code

1-May 1800 121.750 86.84 118.16 3.5.1.d C4 34.888 780
2-May 1130 122.479 87.34 173.25 3.7.1.b C5 33.047 190
2-May 1130 122.479 87.34 173.25 3.7.1.c C6 34.266 440
2-May 1130 122.479 87.34 173.25 3.7.1.d C7 34.746 780
4-May 800 124.333 87.39 -135.37 3.11.2b J17 33.122 190
4-May 800 124.333 87.39 -135.37 3.11.2.¢c J18 34.112 119 440
4-May 800 124.333 87.39 -135.37 3.11.2d J19 34.671 a 780
4-May 2130 124.896 84.92 -135.44 s.6.3 C8 31.878 190
4-May 2130 124.896 84.92 -135.44 s.6.5 C9 33.665 440
4-May 2130 124.896 84.92 -135.44 s.6.9 C10 34.639 787
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‘ CTD Surface Casts
] Profiles from line lowered casts with SBE-19 (s/n 114). Profiles
are the downward section of the cast for stations 1,2,3, and 5 and
upward section of the cast for station 4.
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XCTD Underway Casts

Potential Temperature and salinity interpolated to 1-decibar grid.
Salinity median filtered over 6 decibars.
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Sail CTD Underway Time Series
Pressure, potential temperature, salinity, potential density, and
bottom depth along the submarine track at the nominal cruising
depth of 122 m.
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