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INTRODUCTION

ThIs publication combines into a single source all tidal and lunar
data for operational locations of the Pacific Missile Test Center for use
in Calendar Year 1990.

The data presentations are in two main divisions: one for Point Mugu
and San Nicolas Island, and the other for the Barking Sands area. Within
each division, the times of moonrise and moonset and tidal data are
given. Appendixes provide information on lunar phases, sunrise and
sunset times and calculation of the tide at any time. This publication
is issued annually. Information regarding this data may be obtained from
the Geophysics Division of the Range Operations Department.

DATA SOuRCE AND TiME REFERENCES

The data given here have been prepared from information contained in
Tide Tables for the West Coast of North and South America including the
Hawaiian Islands, 1990, published by the National Ocean Service.

For Point Mugu and San Nicolas Island, all times listed are Pacific
Standard Time (PST); add eight hours to obtain Universal Coordinated Time
(UCT or Z). When Daylight Savings Time (PDT) is in effect, 1 hour is to
be added to the times given. In 1990, Pacific Daylight Time is scheduled
to commence at 0200 PST on Sunday 1 April, and to end at 0200 PDT on
Sunday 28 October.

For the Barking Sands Area, all times listed are Alaska-Hawaii
Standard Time (AHST); add ten hours to obtain UCT. Daylight Savings Time
is not observed in Hawaii.
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TIDAL DATA

The ranges of tidal heights that may be expected at Point Mugu and
San Nicolas Island are shown in table 1. The range of heights for the
primary harbor in the Barking Sands area, Port Allen, is shown in table 2.
The times and height of high and low tides for 1990 at Point Mugu are
given in the even-numbered tables 4 through 26, and at San Nicolas Island
in the odd-numbered tables 5 through 27. Similar tide data for Port
Allen are given in tables 29 through 40.

Table 1. Tidal ranges for Point Mugu and San Nicolas Island

Point Mugu San Nicolas Is.
Tidal Levels

Height (Ft) Height (Ft)

Extreme high water 7.3 6.7
Mean higher high water 5.3 4.9
Mean high water 4.5 4.1
Mean tide level (mean sea level) 2.7 2.5
Mean low water 0.9 0.8
Mean lower low water 0.0 0.0
Extreme low water -2.0 -1.8

Table 2. Tidal Ranges for Port Allen

Tidal Levels Height (Ft)

Extreme high water 2.6
Mean higher high water 1.6
Mean high water 1.2
Mean tide level (mean sea level) 0.7
Mean low water 0.2
Mean lower low water 0.0
Extreme low water -0.4

These tables list the times and heights of high and low tide for each
mont,4 of the year and chronologically through each day. The heights are
all measured from mean lower low water and are values for a sea
unaffected by wind waves or swell. The height and character of the sea
surface are influenced by factors other than the predictable positions of
the moon and sun, and thus are likely to be higher or lower than computed
values indicate.

LUNAR DATA

Times of moonrise and moonset for the Point Mugu-San Nicolas Island
area in 1990 are given in table 3, and for the Barking Sands area in
table 28, preceding the tidal data for the respective stations. Infor-
mation regarding the phases of the moon in 1990 is found in appendix B.
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APPENDIX A

HEIGHT OF THE TIDE AT ANY TIME

The height of the tide at times intermediate to the times of high
and low water is needed on occasion, and may be computed by numerical
methods. An example of the method, (adapted from table 3 of the data
source), is presented here, using the predicted tides for a day at
Point Mugu.

Problem: Given that the predicted times and heights of the tides are:

TIME HEIGHT
0039 4.9
0814 0.2
1510 3.1
1933 2.4

What is the height of the tide at 0300?

Numerical Method

The duration of fall is 08h 14m - OOh 3gm = 7h 35m

The time after high water is 03h Om - 00h 39m - 2h 21m

The range of tide is 4.9 - 0.2 = 4.7 feet

Entering table A-1 at the duration of fall of 7h 40m, which is the
nearest value to 7h 35m, the nearest value on the horizontal line to
2h 21m is 2h 18m after high water. Following down this column to its
intersection with a range of 4.5 feet which is the nearest value to 4.7
feet, one obtains 0.9 which, being calculated from high water, must be
subtracted from 4.9. The approximate height at 0300 is therefore 4.0
feet.

When the duration of rise or fall is greater than 1Oh 40m, enter the
table with one-half the given duration and with one-half the time from
nearest high or low water; but if the duration of rise or fall is less
than 4h OOm, enter the table with double the given duration and time.

A-1



Table A-I Height of the Tide at Any Time

Time from the nirest high atr of Iw water

htm him. h m, hm. hm. hm. hm. h m. h m. h m. tIm. h.m. hm tm. hm. hm
400 008 016 024 032 040 048 056 104 1 12 120 128 136 2 44 152 200
4 20 0 09 0 17 0 26 0 35 0 43 0 52 I of I 09 I 1a 1 27 1 35 I 44 1 53 2 O 2 to
4 40 0 09 0 19 0 28 0 37 0 47 0 56 1 05 1 15 1 24 1 33 1 43 1 52 2 01 2 1 2 20

50 0 0 10 0 20 0 30 0 40 0 50 1 00 110 1 20 t 30 1 40 I 50 2 00 2 10 2 20 2 30
5 20 0 I1 0 21 0 32 0 43 0 53 I 04 I 15 I 25 I 35 I 47 1 57 2 08 2 19 2 29 2 40
540 0 l 0 23 0 34 0 45 057 1 08 1 19 1 31 1 42 1 53 2 05 2 16 2 27 2 39 2 50

6 600 0 12 0 24 0 36 0 48 1 00 1 12 1 24 1 36 I 48 2 00 2 12 2 24 2 36 2 48 3 00
620 0 13 0 25 0 38 0 51 I 03 I 16 1 29 I 4 1 1 S4 2 07 2 19 2 32 2 45 2 57 3 10
40 0 13 0 27 0 40 0 53 1 07 I 20 I 33 1 47 2 00 2 13 2 27 2 40 2 53 3 07 3 20

7 00 0 14 0 28 0 42 0 56 2 10 1 24 1 36 I 52 2 06 2 20 2 34 2 48 3 02 3 16 3 30
7 20 0 15 0 29 0 44 0 59 1 13 I 28 1 43 1 57 2 12 2 27 2 41 2 56 3 II 3 25 3 40

2 7 40 0 IS 0 31 0 46 I 01 I 17 I 32 i 47 2 03 2 18 2 33 2 49 3 04 3 19 3 35 3 50

a 00 0 16 0 32 0 48 I 04 1 20 i 36 1 52 2 08 2 24 2 40 2 56 3 12 3 28 3 44 4 00
520 0 17 0 33 0 50 1 07 1 23 1 40 1 57 2 13 2 30 2 47 3 03 3 20 3 37 3 53 4 10i640 0 17 0 35 0 52 1 09 1 27 I 44 2 Of 2 19 2 36 2 53 3 11 3 28 3 45 4 03 4 20

9 600 0 1 0 36 0 54 1 12 I 30 I 48 2 06 2 24 2 42 3 00 3 18 3 36 3 54 4 12 4 30
9 20 0 19 0 37 0 56 1 15 I 33 1 52 2 11 2 29 2 46 3 07 3 25 3 44 4 O$ 4 21 4 40
* 40 0 19 0 39 0 58 1 17 I 37 I 56 2 15 2 35 2 S4 3 13 3 33 3 52 4 11 4 31 4 50

1000 0 20 040 1 00 1 20 1 40 200 220 240 300 320 340 400 4 1C 4 40 500
10 20 0 21 0 41 1 02 1 23 1 43 2 04 2 25 2 45 3 06 3 27 3 47 4 38 4 29 4 49 5 10
10 40 0 21 0 43 1 04 1 25 1 47 206 2 29 2 52 3 12 3 33 3 Sb 4 16 4 37 4 S9 5 20

Cofrectlk tIo height

Ft f. Ft. Ff Ff Ff Ft. F. Ft F tf Ft. Ft. Ft. ft Ft
0.5 00 00 00 00 00 01, 01 01 02 01 01 02 02 02 02
1.0 00 00 00 00 01 01 01 02 02 02 03 03 04 04 05
1.5 00 00 00 O 02 O 02 02 03 04 04 05 06 07 08
20 00 00 00 of O 02 03 03 04 0.5 05 07 08 09 20
2.5 00 0.0 0. 0.1 02 0.2 03 04 0.5 06 07 0.9 10 II 2

3.0 00 00 01 02 02 03 04 05 0.6 08 0.9 20 12 1 3 15
1.5 0,. 00 02 02 02 03 04 06 07 09 10 12 14 16 8
40 00 00 0.1 02 03 04 05 07 OS 10 f2 14 16 18 20
4.5 00 00 01 02 03 04 06 07 09 I1 13 26 18 20 22

0 00 01 01 0.2 03 0.5 0.6 08 1.0 1.2 1.5 17 20 2.2 25

5.5 00 02 02 02 04 05 07 09 2.2 14 15 19 2.2 25 28
6.0 00 O1 01 03 04 06 08 10 1.2 15 I5 21 24 27 30
6.5 00 01 02 03 04 06 06 I1 23 16 19 22 28 29 32
7.0 00 01 0.2 03 05 07 09 12 14 I8 21 24 28 31 35
7.5 00 01 02 0,3 05 07 0 1 2 I.5 29 22 26 30 34 38

6.0 0.0 02 02 03 05 08 20 13 16 20 24 28 32 36 40
8.5 00 02 02 04 06 08 21 14 128 21 25 29 34 38 42
9.0 00 01 0.2 04 06 09 12 15 19 22 27 31 36 40 45
5 00 01 02 04 06 09 12 16 20 24 28 33 38 43 48

111.0 00 O 02 04 0.7 10 13 1.7 21 25 30 35 40 45 50

10.5 00 01 03 05 07 10 13 17. 22 26 31 36 42 47 52
It. 00 01 03 05 07 I1 24 1a 23 28 33 38 44 49 55
115 00 02 03 05 06 12 25 19 24 29 34 40 46 52 58
12.0 00 01 03 05 06 21 2.5 20 25 30 36 41 48 54 60
12.5 00 01 03 05 06 1.2 2 6 21 26 31 37 43 50 56 62

13.0 00 o 03 06 09 12 17 22 27 32 39 45 51 56 65
115 00 01 03 06 09 1 3 17 22 28 34 40 47 53 60 68
14.0 00 02 03 06 09 13 18 23 29 35 42 48 55 63 70
14.5 00 02 04 06 10 14 19 24 30 36 43 50 57 65 72
15.0 00 02 04 06 20 14 19 25 31 38 44 52 59 67 75

15.5 00 02 04 07 1.0 2S 20 26 32 39 46 54 6.1 69 78
16.0 00 02 04 07 l 15 21 26 33 40 47 55 63 72 s0
165 00 02 04 07 11 16 21 27 34 41 49 57 65 74 82
17.0 00 02 04 07 I 126 22 28 35 42 50 59 67 76 85
17.1 00 02 0.4 08 12 a7 22 29 36 44 52 60 69 78 88

1.0 00 02 04 08 12 27 23 30 37 4 53 62 71 8l 90
,.5 O2 02 05 08 12 18 24 32 38 46 55 64 73 83 92
190 01 02 05 08 1 t

e  
24 31 39 Z2 56 66 75 85 95

i6.5 01 02 05 08 13 19 25 32 40 4 C 58 67 77 7 98
20.0 01 02 05 09 23 19 26 33 41 , 59 69 79 o90 200

Obtain from the predlclions the high water and low wler. one of which Is before and the other after the time for which the
height is required The difference between the times of occurrence of these tides is the duration of rise or fall, and the difference
between their heights is the range of tide for the above table. Find the difference between the neaest high or low water and the
time for which the height is required.

Enter the table with the duration of rise or Ianl. printed In heav-taced type. which most nearly agrees with the actual value.
and on that horizontal lmi find the time from the nearest high or low water which agrees most nearly with the corresponding
actual difference The correction sought is in the column directly below, on the line with the range of tide

When the nearest tide is high water, subtract the correction
When the neaest tide is low water, add the correction
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APPENDIX B

EQUINOXES, SOLSTICES, AND LUNAR PHASES 1990

The dates and times for Vernal and Autumnal Equinoxes and Summer and
Winter Solstices during 1990 are listed in table B-I. The 1990 dates and
times for phases of the moon are given in table B-2. Times are Pacific
Standard Time, add 1 hour when Daylight Savings Time is in effect; add 2
hours for times in the Barking Sands area.

Table B-I. Equinoxes and Solstices, 1990, Point Mugu Area

Vernal Equinox 20 March 1319 PST Beginning of Spring
Day and night equal length

Summer Solstice 21 June 0733 PST Beginning of Summer
Greatest duration daylight

Autumnal Equinox 22 September 2255 PST Beginning of Autumn
Day and night equal length

Winter Solstice 21 December 1907 PST Beginning of Winter
Greatest duration darkness

Table B-2. Lunar Phases, 1990, Point Mugu Area

JANUARY FEBRUARY MARCH APRIL
DATE TIME DATE TIME DATE TIME DATE TIME

First Quarter 04 0240 02 1032 03 1805 02 0224
Full Moon 10 2057 09 1116 11 0258 09 1918
Last Quarter 18 1317 17 1048 19 0630 17 2302
New Moon 26 1120 25 0054 26 1148 24 2027

MAY JUNE JULY AUGUST
DATE TIME DATE TIME DATE TIME DATE TIME

First Quarter 01 1218 -- ---- -- ---- -- ----
Full Moon 09 1131 08 0301 07 1723 06 0619
Last Quarter 17 1145 15 2048 15 0304 13 0754
New Moon 24 0347 22 1055 21 1854 20 0439
First Quarter 31 0011 29 1407 29 0601 27 2334

SEPTEMBER OCTOBER NOVEMBER DECEMBER
DATE TIME DATE TIME DATE TIME DATE TIME

Full Moon 04 1746 04 0402 02 1348 01 2350
Last Quarter 11 1253 10 1931 09 0502 08 1804
New Moon 18 1646 18 0737 17 0105 16 2022
First Quarter 26 1806 26 1226 25 0511 24 1916
Full Moon .. ... -- -- -- 31 1035
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Because the earth's period of revolution about the sun (365.24+ days)
is not evenly divisible by the moon's period of revolution about the
earth (27.32+ days), the dates and times of lunar phases, moonrise and
moonset, and tidal data must be recomputed for each year. The following-
information, however, is based on geometrical relationships and holds
true for all times:

1. The New Moon rises at sunrise, crosses the meridian at noon, and sets
at sunset.

2. The First Quarter Moon rises at noon, crosses the meridian at sunset,
and sets at midnight.

3. The Full Moon rises at sunset, crosses the meridian at midnight, and
sets at sunrise.

4. The Last Quarter Moon rises at midnight, crosses the meridian at
sunrise and sets at noon.

B-2



APPENDIX C

SUNRISE AND SUNSET TABLES
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11u" . s. SUMS & d W rtD n of ?WHGM w Polol Mm"a. CA
W arr N. I19"@7& W

m AN s - Pudis Stsaderd lrme (12091 meddle.): odd 1 hour "WltI Dhowl g~t SDvieg TIme Is I. e4foct.

_ --= - mac April Mey June
s mof e SumW SuSdoe umets Sn-ais Sums Suwdoa smes Sunre Sunse sunrise Sunm Dat

1 0702 16.5 0854 1727 0626 1753 0544 lll 0807 1640 0446 1903 1
2 0703 1659 0853 1720 0624 1753 0543 lis 0506 1841 0446 1903 2
3 070 1700 0652 1729 0623 1754 0,11 1119 0505 1642 0445 1904 3
4 7m 1700 0652 1730 0622 1755 040 1819 050 18463 045 1904 A
5 070 1701 0651 1731 0821 1756 0539 120 o50 143 0445 190 5
6 00 1702 0850 1732 0619 1757 057 1821 0502 1644 05 190 6
7 0"0 1703 069 1733 0516 175 0536 122 0502 1o45 04 1906 7
0 0703 1704 08 174 0617 1751 03 1122 0501 166 04" 1908 8
9 0700 1705 047 1734 0615 1759 053 Is23 0800 146 04,44 1907 9
10 0700 1705 0847 175 0614 1o00 03 1124 0659 147 044.4 1907 10

11 070 1706 0846 1726 0613 1801 0531 1125 05 1wo 04 1900 11
12 00 1707 0645 1737 0811 13 0lo0 15 0457 149 0444 1906 12
13 07 1703 04 1736 0610 i13m 0528 1826 045 1849 04" 1909 13
14 m 1'700 0607 739 09 180 0527 1827 0456 1150 044 1909 14
15 07 1710 0642 1740 007 1104 0526 1626 0455 l131 044 1909 15
16 0702 1711 041 1741 0608 I1 0525 129 04d 1152 0444 1910 16
17 07 1712 0640 1742 065 1i6 0523 1829 0453 1852 044 1910 17
i 0701 1713 063 1743 a 1m8 0522 1830 045 1253 04.s 1910 16

19 0701 1714 0637 1744 0 1007 0521 1031 0452 I165 0445 1911 19
20 0701 1715 0im 1745 0601 I10 0520 1832 0451 15 0645 1911 20

21 0700 1716 035 1746 05 1609 051 1622 0451 1655 04.5 1911 21
22 0700 1717 0834 1747 O5 1309 0517 1833 O,4 16 o45 1911 22
23 069 1710 0633 1747 0656 la0 0516 1624 0450 1657 0446 1911 23
24 0659 1719 0832 1740 055 1611 0615 1625 0449 1157 0446 1912 24
2S 0m 1720 0830 1749 0554 1612 0814 1325 0449 651 0446 1912 25
26 08.56 1721 0629 1750 0552 1813 0613 1686 o. 1859 0446 1912 26
27 0657 1722 08m 1751 051 ?813 0512 1627 044 1900 047 1912 27
28 0657 1723 067 1752 0550 1614 0511 I

I
25 04.47 190 0447 1912 28

29 056 1724 082 1752 aS&$ 1615 0509 1839 044? 1901 04W7 1912 29
30 0855 1725 0547 1816 050 1029 0447 1901 0446 1912 30
31 065 1726 0546 1116 046 1902 31

-re tWillgow fwuge tvilght Areu twillght 9ee twil~ght Ieug twilgem An - go twilit"
OWN: 2? ml i r Civil 26 ado. OWN: 2 min. 0.11: 26 min. Ovil: 20 min. 0Vll: 2 gm.

Muutlm6h so ml.f. Neutlam: 38 min. 1N80 Gap 54 Min. Nuulat 57l IN. invill 61 molf. meamI: a"m.

owe JY August S -R w Ol.eber Ocbe w Daftinmhe
Sun ~e s Sumdae Sum Sunrise Sumse Sunride SunetM Suarim ft sure lae So S tSuo

1 0441 1912 0507 lo 030 1822 0551 1741 0616 170 0844 1647 1
2 0449 1912 06 1657 am 1621 owl 1740 0617 1702 045 1647 2
3 0449 1912 009 1856 0531 )820 0552 1736 01 1702 0846 1647 3
4 0450 1912 0510 Ins 0512 1819 05 1737 0619 1701 086 1647 4
5 0450 1912 0510 15 0522 1817 55 1726 O82 1700 0847 1647 S
6 0451 1911 0 lf 163 am 1616 085 1734 0621 1659 084 1847 6
7 0451 1911 0512 1652 0834 115 0555 1723 0821 16" 0649 1647 7
6 0452 1911 0512 I1a1 0535 1113 0556 172 08" 1650 0150 1647 a
9 0452 1911 0513 I1N O3 1612 05 170 082 1657 0850 1647 9

10 045 1910 0514 1049 03 1610 s5 1729 0124 18% 0851 1647 10

II 0453 1910 0515 I16 0837 1309 0550 1720 0825 1855 0652 1647 11
12 0454 1910 0815 1847 0537 18 059 o726 082 1855 053 1646 12
13 045 1909 0816 i66 0536 1806 0600 1725 0827 1654 053 16" 13
14 045 1909 0517 1645 0139 1605 0101 1724 02 I65 0654 164 14
15 045 19t O16 3 i 0539 10 oI 1723 0153 065 168 IS
16 046 1901 Os6 1162 ow i

s
m am 1721 083 1652 1849 16

17 0457 19M 0519 1641 0841 1S1 0b 1720 0631 1652 0156 1849 17
is 045 1907 0520 160 0541 1759 0804 1719 0832 1651 057 10 18
19 04 1907 0820 1 0542 175I6 06 1716 0825 1851 0657 1650 19
20 0459 1910 0521 1= 043 1756 0 6 1717 0834 1650 085 1850 20

21 080 1906 0m 167 05" 1755 066 1715 083 160 06 1651 21
22 050 191 0823 1 05" 175d O7 1714 083 1649 ft 1651 22
23 0801 Id 0523 1624 054 1752 *0 1713 0637 1849 085 1652 23
24 080 19d 0624 11 0546 1751 0OUR 1712 0837 1649 0700 1853 24
2S 0i q1 0525 is2 086 1749 0610 1711 083 1641 0700 1853 24
26 co0 10 0625 ism 0847 1740 0611 1710 0839 148 070 1654 26
77 0 1902 062 129 05n6 1747 0611 1709 0840 1641 0701 16S4 27
21 0804 1901 027 123 0549 1745 0612 1703 06l 1647 0701 1655 26
29 am 190 0523 1027 0549 174 0613 1707 042 1647 70 656 29
30 w0 Is" 0528 115 a5 1742 0614 1706 06-L3 1647 0702 1856 30
31 0607 o 0629 1124 0615 1705 02 1857 31

Al"er"g "WIM Apewugs twillght &"e" twlsgh Amerege twiligos Avers" tw4i"gl Average twillgh
N4k V9 ml. ,44W : 24 mhl. M IT: 2s ml. 0l,4: 23 ml. Civil: 27 Min. 041: 28 mlP.

wwoub63 6010. "motosel: so man. huqisel 55 min. Usutleel 54 ml.. tulel 5? ml.. Ileutae: 59 moot,

own" Ou wis Owu w ayeers. "So "es. Mud tbough 2050.
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Swlge. Sums. and Dwwotle. of INW6Sg64 for sombing leads. KnowI. "I
2202' It. t59*47 W

He: All Hafm am Al~u4uwell Stenard TI., (I15th Morldleve).

Def Jmm y weras v Mamd Apull Alley J~ Dat
lml aeS Sii 3Som lars. lwasoll SIwo e lm~ lSunse. la Snrls leS D*4*

1 0713 1807 0713 1I23 0700 134A3 0632 1854 0607 1905 0555 1919 1
2 0719 I803 C0717 Ing32 0159 1843 0131 13&55 0607 1906 0555 1919 2
3 0719 131109 0717 130 0159 Is"4 01&0 155 0606 1906 0555 1920 3
4 U719 1809 0716 low0 053 13s" 0629 655 06 1906 Mw5 I920 A
5 0719 IS 0 0746 131 0657 1645 0629 1856 0605 1907 OM5 1920 5
6 07210 loll 0715 1331 065 1565 0627 1856 0604 190Y7 0555 1921 6
? 072 fell 0715 132 0655 Is"6 0627 1856 0604 1908 0555 1921 7
I 072 1312 0714 13 = 0654 146 0626 1857 0603 1908 0555 1921 a
9 072 1313 0714 130" 0653 Is"6 065 1857 0M 1909 0555 1922 9

I0 0720 11113 07'3 1304 0653 167 0624 1357 0602 1909 0555 1922n 10

I 1 0720 1811 0713 1MA 0652 11147 0623 low 060 1909 am5 1922 11
12 0721 Isis 0712 1305 0651 1847 0622 low 0601 1910 0555 1923 12
1.. 0721 lots 0712 1IN5 0650 Is"8 0621 l853 0601 1910 am5 1923 13
14 072t 1316 0F711 1 = 0649 I8s8 0620 1859 0M 1911 0555 1923 14
Is 0721 1317 Cl10 1lot 0843 Is" 0620 1859 0600 1911 0555 1924 IS5
16 0721 1313 0710 1307 0647 1569 0619 1359 0559 1912 0555 192A 16
17 0721 1ll3 070 1307 0646 1"69 0613 19CO 0559 ;912 055% 1924 17
13a 0721 1e19 0709 1308 0645 11850 0617 1900 0559 17M 0556 I2 M 1t
19 0721 1320 070 Ion 0644 1850 0616 1900 0553 1913 0556 1925 19
20 0720 1320 0707 1309 0143 1850 0615 1901 0553 1914 0556 1925 20

21 072 1321 017011 309 0642 fa5t 01115 1901 0553 1914 am5 M92 21
22 072 I322 0706 1440 0641 1ost 061A 1902 am5 1914 0557 1925 22
23 072 low 0705 1340 0641 1asi 0613 1902 0357 1915 0557 1926 23
24 0720 is" 0704 1&41 0640 1252 0612 19M 0557 1915 0557 1926 24
25 0720 134 07115 1ell 0629 1352 0612 1903 055 1916 0557 1926 25
26 0719 1824 0705 1842 0631 1852 0611 l1w 0556 1916 0556 1926 26
27 0719 1825 0OM 1842 0637 1l5w 0610 1904 am5 1917 0551 1926 27
23 0719 1826 0an1 1642 0636 lo53 0609 I904 0356 1917 05 1926 23
29 0719 1326 0701 1843 0605 1853 00 1904 0056 1917 0553 1926 29
30 0713 1327 064 IOU 0803 1905 055 1913 059 197 30
31 0713 1303 063 11314 0355 1913 31

-ms" 1,0111,19 JueOge t-411011,11 Aveuoe twllgh Aver"* tWilghVM u twil~ght 84enug twilight
Ovi1k 24 smiL. Cwit 23 ml.. Owl1: 22 mla. 0,45: 23 ml.. O,45: 24 a".. 0,11: 25 m.

$1~m "* ml. eth4m. "ale mbtls 441 ml.. 'Wum 30 mulf. Mgutlnlz 3 min. "uetlowl: SI suf.

upweJuly Sm" Asgeat 1OPO.MP&O Ostohe. DoumbSemsbw Do
Emum immS earom Sue suarlso em" Searks lafmS Sa m Se i l sumbet

I 059 1927 0611 1919 0332 13NG 0630 127 0643 lo02 070 1755 1
2 0539 M97 0612 1919 06n Ins5 0631 tall 0643 low a70 1755 2
3 a60 1977 0612 1913 0623 1354 0631 13on 0644 lo01 0703 1755 3
4 0110 197 0612 1913 0am 1853 0631 104 0645 1301 0700 1755 4
s ONO 1927 0613 1917 0623 1852 0632 13s" 0645 130 070 17%, 5
4 03101 1927 0613 1916 0623 1851 0632 In 0646 1300 0705 1756 6
7 0301 1977 0614 1916 0624 1350 0612 1021 0646 1759 am0 1756 7
3 00 1927 0614 1915 0624 1849 0633 1300 0647 1759 0706 1756 S
9 flo2 1926 0614 1914 0624 IWO3 0= vol9 06047 1753 070 1756 9

I00C 192A 0615 1914 0625 led7 0633 1319 0643 1753 070 1757 10

Il 060 1926 I 01MI 1913 0625 I34" 0634 Isis 069 1753 0703 1757 11
12 ONO 1926 0616 1912 0625 118405 0654 13117 0649 1757 0709 1757 12
13 aim 1926 0616 1912 0625 13l" 062 11116 0650 1757 0709 1753 13
14 oul 1926 0616 1911 0626 1843 0625 Isis 0650 17S7 0710 1753 14
is 0301 1926 06)7 1910 0626 10,12 0635 )J314 01 1756 0710 1754 is
16 060 19n3 0617 190 0626 1841 0636 1313 0652 1756 0)711 1759 16
17 06 I925 0617 1wo 0626 l840 0636 1313 0652 1756 07 12 1759 17
16 011011 1925 0613 19031 0627 1309 0636 1312 0653 1756 0F712 l800 i8
19 0306 1925 0613 1907 067 1303 0637 loll 0654 1755 0713 1800 19
20 086 1924 0613 1906 0627 137 0637 1310 0354 1755 0713 300 20

21 0307 1924 0619 I56 0333 1306 Do= 1410 0OM 1755 0714 1301 2 1
22 0am 1924 0619 19 0623 136 0633 1309 0656 1755 0714 11101 72
33 06 1922 01619 14104 0623 Ins 0639 Ion 0656 1755 071 5 1802 23
24 am 19" 0620 110 0L23 1304 0639 MY0 0657 1755 0715 Ism 24
25 am0 1922 0620 1902 fan9 lO 69 1307 OM5 IM5 0716 Tom 25
36 010 972 0620 1901 069 law 0640 1901, 065 1755 0716 1004 26
77 aw 1 0621 1900 am2 131 0640 I= 0159 1755 0716 14104 77
3 0610 1921 0621 Is"9 0630 130 0641 IM0 am0 1755 0F717 Ism5 26

29 0610 1921 0621 Is"9 060 I329 0641 I30& 0700 1755 0711 I8sm 79
30 0610 19V0 01621 135 0630 Ion3 0642 Ism0 0701 1755 0716 16105 30
31 0611 1920 0622 1857 06462 Ism0 0718 M87 31

A4mrug tvflght Avrage "W69 84or-g twiligt Amoe"g twFiligh -4 g twilsgt Anmge twillght
Cloth 25 smin. 0,11 22 min. CUM1 22 ml.m. 0ivil: 23 m.l.. Civil: 24 min.. COvil: 24 mala.

"Ove4l: 54 ml.. Nowutlow: 30 mli. NMovlsl: 4mn Noalwetlol: 49 mli. plwel: 51 a"h. AloutimIl: 52 gala.

~Swam o w In tuvtor. vao. Theme deft vald notug w".

C-3



tAL DISTRIBUTION
EXTERNAL EXTERNAL

Commander Commanding Officer
Naval Air Systems Commar Antarctic Development Squadron SIX
Attn: AIR-OOD4 2 Attn: CDR Armstrong 1

AIR-42 1 Point Mugu, CA 93042-5014
AIR-540 1

Washington, DC 20361-00 Commanding Officer
Naval Air Reserve Forces (NAVAIRES)

Defense Technical Informenter Attn: CAPT Palmer 1
Attn: DTIC-DDA 12 Point Mugu, CA 93042-5018
Cameron Station
Alexandria, VA 22304-614 Commanding Officer

Pacific Missile Range Facility
Pacific Missile Test Cent Attn: Code 7001 1

Liaison Office Code 7003 1
Naval Air Systems Command Code 7030 2
Attn: Liaison Officer Code 7300 1
JP-2, Room 608 Code 7320 2
Washington, DC 20361-5000 Code 7322 5

Code 7330 2
Commander Third Fleet Hawaiian Area, Barking Sands
Staff Oceanographer (N36) Kekaha, Kauai, HI 96752-0128
FPO San Francisco, CA 9660

National Weather Service
Commanding Officer Weather Service Forecast Office 1
Naval Civil Engineering Laby 11102 Federal Building
Attn: Code LO8A (Library) 1 11000 Wilshire Boulevard

Code L52 (C. Matthew I Los Angeles, CA 90024-3613
Code L63 (E. Durlak) 1

(D. Pendletc I USDA Soil Conservation Service 1
Port Hueneme, CA 93043-5003 P.O. Box 260

3380 Somis Rd.

Commanding Officer Somis, CA 93106-0260
Naval Oceanography Command lity
Naval Air Station, North Is Ventura College
San Diego, CA 92135-5130 Biology Department

4667 Telegraph Road
Noncommissioned Officer inje I Attn: Mr. Thor Willsrud 1
Surf and Weather Office Ventura, CA 93003-3899
Marine Corps Base
Camp Pendelton, CA 92055- County of Ventura

800 S. Victoria Avenue
Commanding Officer 1 Attn: Flood Control District 1
Naval Western Oceanographer Public Works Agency 1
Box 113 Sheriff's Department/
Pearl Harbor, HI 96860-5 Emergency Services

Ventura, CA 93003-5340
Commanding Officer
Dehachment 30 Camarillo Daily News
6th Weather Wing 1000 Avenida Acaso
Vandenberg AFB, CA 9343. Camarillo, CA 93010-8712

Dr. Victor Bobrow, 00
461 W. Fifth St.

Oxnard, CA 93030-7049
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I NTERNAL
INTERNAL

Commander, PACMISTESTCEN

Commanding Officer Code 00 (RDMU Strohsahl) I
Naval Air Station

Code 6000 (CAPT Solomon) 1 Vice Commander, PACMISTFSTCEN
Code 01 (CAPT Vernalis) 1

Air Operations Officer
Code 6100 (CDR Manley) I Executive Director

Code 02 (Dr. Warnagieris) 1

Administrative Division
Code 6110 1 Technical Reports Mgmt Branch

Code 0134-1 10

Air Traffic Control Facility
Code 6130 (LCPO) Reports Library

Code 1018, Bldg. 36 2

Engineering Division
Code 6230-2 (Dow) 2 Flight Test Division
Code 6232 (Jensen) 2 Code 1022 (Tegt) 5

Maintenance Control Division HARPOON Program Office
Code 6243 (Quails) 3 Code 1091 (CDR Hargrave) 2

Island Division Measurement Systems Division

Code 6280 (Haynes) 5 Code 3144 (Cohenour) 5

OIC, San Nicolas Island Range Operations Department

Code 6400 (LCDR Buskey) 10 Code 3201 (Smith) I

Security Department Range Programs Management Division

Code 6500 (CDR Crenshaw) 2 Code 3212 (St. Joseph) 2
Code 6520 (Bonner) 3

Code 6551 (Crisis Response Force) 2 Range Operations Control Division
Code 3232 (LCDR Ostanock) 2

Aircraft Maintenance Dept

Code 6700 (CDR Mannel) 1 Geoophysics Division
Code 32543 (Dixon) 60

Surface Craft Division
Code 3290 (LCDR Smith) 10 EOD

Code 3265 (IC) 5

Data Processing Division
Code 3454 (Schumacher) 1 Offshore Islands Division

Code 3280 (Dulka) 5

Surface Targets Division Code 32821 (Otten) 5
Code 5040 (Parker) 5 Code 3283 (Miller) ' 2
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