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Star trails w hirl around P olaris,  the N orth Star,  in early 
evening above the dome of the O tto Struve Telescop e. 
The dome of the Harlan J. Smith Telescop e is at right. 
Courtesy of E than Tw eedie P hotograp hy.
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Astronomical Calendars for 2018 & 2019
An Explanation of Texas Time

The subsequent calendars were calculated prin-
cipally from data on the U.S. 1aYal 2bserYatory·s 
website (http://www.usno.navy.mil/USNO) and from its 
publications Astronomical Phenomena for 2018 and 
Astronomical Phenomena for 2019. 
 Times listed here are Central Standard Time, ex-
cept for the period from 2:00 a.m. on the second Sunday 
LQ 0arFK XQtLl ���� a�P� oQ tKe firVt SXQGa\ LQ 1oYePEer� 
when Daylight Saving Time, which is one hour later 
tKaQ &eQtral StaQGarG 7LPe� LV LQ eIIeFt�
 $ll oI 7e[aV LV LQ tKe &eQtral 7LPe =oQe� e[FeSt (l 
Paso and Hudspeth counties and the northwest corner 
oI &XlEerVoQ &oXQt\� ZKLFK oEVerYe 0oXQtaLQ 7LPe� 
Mountain Time is one hour earlier than Central Time.
 All times are calculated for the intersection of 
99� 20· west lonJitude and 31� 08· north latitude� 
which is closest to the town of Mercury and about 15 
PLleV QortKeaVt oI %raG\� 0F&XlloFK &oXQt\� 7KLV SoLQt 
is the approximate geographical center of the state.

How to Adjust Rise & Set Times
7o aGMXVt tKe tLPe oI VXQrLVe or VXQVet� PooQrLVe or 

PooQVet Ior aQ\ SoLQt LQ 7e[aV� aSSl\ tKe IolloZLQJ rXle� 
Add four minutes to tKe tLPe JLYeQ LQ tKLV FaleQGar Ior 
eaFK GeJree oI loQJLtXGe tKat tKe SlaFe lLeV ZeVt oI tKe 
99th meridian; subtract four minutes Ior eaFK GeJree 
oI loQJLtXGe tKe SlaFe lLeV eaVt oI tKe ��tK PerLGLaQ� 
 At times there will be considerable variation for dis-
taQFeV QortK aQG VoXtK oI tKe lLQe oI ��� ��· QortK latL-
tXGe� EXt tKLV IorPXla ZLll JLYe VXIfiFLeQtl\ FloVe reVXltV�
 The accompanying map shows the intersection for 
ZKLFK all tLPeV JLYeQ Kere are FalFXlateG� ZLtK VoPe Pa-
Mor FLtLeV aQG loQJLtXGeV to aLG LQ FalFXlatLQJ tLPeV�

3lanetary ConÀJurations 	 3henomena
 7Ke SKeQoPeQa aQG SlaQetar\ FoQfiJXratLoQV oI 

tKe KeaYeQV Ior ���� aQG ���� are JLYeQ LQ tKe FeQter 
FolXPQ oI tKe FaleQGarV oQ SaJeV ���²���� %eloZ LV aQ 
explanation of the symbols used in those tables:
� The Sun                    � 7Ke (artK               � Uranus
� The Moon                 � Mars                      � Neptune   
� Mercury                   � Jupiter                    � Pluto
� Venus                       � Saturn

Aspects: Conjunction & Opposition
 � 7KLV V\PEol� aSSearLQJ EetZeeQ V\PEolV Ior 
KeaYeQl\ EoGLeV� PeaQV tKe\ are “in conjunction,” that 
LV� KaYLQJ tKe VaPe loQJLtXGe LQ tKe VN\ aQG aSSearLQJ 
Qear eaFK otKer� )or e[aPSle� � � � means Venus is 
north or south oI tKe PooQ E\ a IeZ GeJreeV� &oQMXQF-
tions listed in this calendar are separated by 10 degrees 
or less. Inferior and superior conjuctions mean an in-
Qer SlaQt� 9eQXV or 0erFXr\� LV LQ lLQe ZLtK tKe SXQ� eLtKer 
EetZeeQ tKe (artK aQG tKe SXQ (inferior) or on the op-
posite side of the Sun (superior).
 � This symbol means that the heavenly body listed 
is in “opposition” to tKe SXQ� or tKat tKe\ GLIIer E\ ��� 
GeJreeV oI loQJLtXGe�

Common Astronomical Terms
H Aphelion ³ PoLQt at ZKLFK a SlaQet·V orELt LV IartKeVt 

from the sun.
H Perihelion ³ PoLQt at ZKLFK a SlaQet·V orELt LV Qear-

est the sun.
H Apogee ³ 7Kat SoLQt oI tKe PooQ·V orELt IartKeVt IroP 

the earth.
H Perigee ³ 7Kat SoLQt oI tKe PooQ·V orELt QeareVt tKe 

earth.

The Seasons
2018

Spring — 7XeVGa\� March 20, at 11:15 a.m. (CDT);
Summer — 7KXrVGa\� June 21, at ���� a�P� �&'7��
Autumn — SatXrGa\� Sept. 22, at 8:54 p.m. (CDT);
Winter — )rLGa\� Dec. 21, at 4:23 p.m. (CST).

2019
Spring — :eGQeVGa\� March 20, at 4:58 p.m. (CDT);
Summer — )rLGa\� June 21, at 10:54 a.m. (CDT);
Autumn — 0oQGa\� Sept. 23, at 2:50 a.m. (CDT);
Winter — SatXrGa\� Dec. 21, at 10:19 p.m. (CST).

Morning & Evening Stars
Morning Stars, 2018

Venus � — 1oY� � ² 'eF� ��
Mars � — -aQ� � ² -Xl\ ��
Jupiter � — -aQ� � ² 0a\ �� 'eF� � ² 'eF� ��
Saturn � — -aQ� � ² -XQe ��

Evening Stars, 2018
Venus � — )eE� �� ² 2Ft� ��
Mars � — -Xl\ �� ² 'eF� ��
Jupiter � — 0a\ � ² 1oY� ��
Saturn � — -XQe �� ² 'eF� ��

Morning Stars, 2019
Venus � — -aQ� � ² -Xl\� �
Mars � — 2Ft� �� ² 'eF� ��
Jupiter � — -aQ� � ² -XQe ��
Saturn � — -aQ� �� ² -Xl\ �

Evening Stars, 2019
Venus � — SeSt� �� ² 'eF� ��
Mars � — -aQ� � ² -Xl\ ��
Jupiter � — -XQe �� ² 'eF���
Saturn � — -Xl\ � ² 'eF� ��

Major Meteor Showers
These are approximate dates. Listen to local news/

weather broadcasts several days beforehand to deter-
PLQe SeaN oEVerYatLoQ Ga\V aQG KoXrV� *eQerall\� YLeZ-
LQJ LV EeVt EetZeeQ PLGQLJKt aQG GaZQ oI tKe Gate lLVteG�
 Meteor shower dates are provided by McDonald Ob-
servatory, The University of Texas at Austin.
 Meteor Shower Peak 2018 Peak 2019
  Quadrantid Jan. 3  Jan. 4
  Lyrid April 21 April 22
  (ta $TXarLG 0a\ �  0a\ �
  PerVeLG $XJ� ��  $XJ� ��
  Orionid Oct. 21 Oct. 22
  /eoQLG 1oY� �� 1oY� ��
  *ePLQLG 'eF� �� 'eF� ��

Eclipses 2018
Jan. 31 — Moon, total� YLVLEle North America ex-

FeSt LQ (aVt� 2FeaQLa� 5XVVLa� $VLa� 0LGGle (aVt� QortK-
erQ SFaQGLQaYLa� eaVterQ (XroSe�
 Feb. 15 — Sun, partial� $QtarFtLFa� VoXtKerQ SoXtK 
$PerLFa� )alNlaQG ,VlaQGV�
 July 13 — Sun, partial, YLVLEle 7aVPaQLa� VoXtKerQ-
PoVt $XVtralLa� SteZart ,VlaQG�
 July 27 — Moon, total� YLVLEle LQ $QtarFtLFa� $XV-
tralaVLa� 5XVVLa� $VLa� $IrLFa� SFaQGLQaYLa� (XroSe� FeQ-
tral and eastern South America.
 Aug. 11 — Sun, partial� visible in northernmost 
&aQaGa� *reeQlaQG� ,FelaQG� %rLtLVK ,VleV� SFaQGLQaYLa� 
5XVVLa� .a]aNKVtaQ� .\rJ\]VtaQ� 0oQJolLa� &KLQa�
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Texas Times
See text for explanation of how 
to calculate sunrise, sunset, 
moonrise and moonsetAmarillo
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Eclipses 2019
 Jan. 5–6 — Sun, partial� YLVLEle LQ ZeVterQ 
$laVNa� &KLQa� 0oQJolLa� -aSaQ� QortK 0LFroQeVLa�
 Jan. 21 — Moon, total, visible in Americas, 
0LGGle (aVt� $IrLFa� (XroSe� 2FeaQLa� 5XVVLa�
 July 2 — Sun, total, visible in South America.
 July 16–17 — Moon, partial, YLVLEle LQ $XVtralaVLa� 
$VLa� $IrLFa� (XroSe� SoXtK $PerLFa�
 Nov. 11 — Transit of Mercury, visible in North and 
South America, (XroSe� $IrLFa� 2FeaQLa� 1eZ =ealaQG�
 Dec. 26 — Sun, annular, YLVLEle LQ $VLa� $IrLFa�

 Chronological Eras & Cycles
Chronological Eras, 2018

 The year 2018 of the Christian era comprises the 
latter Sart oI tKe ���QG aQG tKe EeJLQQLQJ oI tKe ���rG 
year of the independence of the United States of Amer-
LFa� aQG ForreVSoQGV to tKe \ear ���� oI tKe -XlLaQ Se-
rLoG� $ll GateV� EeloZ� are JLYeQ LQ terPV oI tKe *reJorLaQ 
FaleQGar� LQ ZKLFK -aQ� ��� ����� ForreVSoQGV to -aQ� �� 
����� oI tKe -XlLaQ FaleQGar�
Era Year  Begins
%\]aQtLQe .........................���� ......................... Sept. 14
Jewish (A.M.)* .................���� ........................... Sept. 9
&KLQeVe �EˌQJ VKďQ� ........4655 .......................... Feb. 16
5oPaQ �$�8�&�� ...............���� ...........................Jan. 14
Nabonassar .....................���� .......................... April 19
Japanese .........................���� .............................Jan. 1
*reFLaQ �SeleXFLG �........2330 ........ Sept. 14 or Oct. 14
,QGLaQ �SaNa� ...................1940 ........................March 22
Diocletian (Coptic) ...........���� ......................... Sept. 11
,VlaPLF �+eJLra�
 ..............1440 ......................... Sept. 11
*Year begins at sunset.

Chronological Cycles, 2018
Dominical Letter ........  *      -XlLaQ PerLoG ............. ����
(SaFt ......................... 13 ..5oPaQ ,QGLFtLoQ ................11

*olGeQ 1XPEer or 
    Lunar Cycle ..........V Solar Cycle ..................11

Chronological Eras, 2019
 The year 2019 of the Christian era comprises the 
latter Sart oI tKe ���rG aQG tKe EeJLQQLQJ oI tKe ���tK 
year of the independence of the United States of Ameri-
Fa� aQG ForreVSoQGV to tKe \ear ���� oI tKe -XlLaQ SerL-
oG� $ll GateV� EeloZ�  are JLYeQ LQ terPV oI tKe *reJorLaQ 
FaleQGar� LQ ZKLFK -aQ� ��� ����� ForreVSoQGV to -aQ� �� 
����� oI tKe -XlLaQ FaleQGar�
Era Year  Begins
%\]aQtLQe ........................ ���� .......................... Sept. 14
Jewish (A.M.)* ................ ���� .......................... Sept. 29
&KLQeVe �GĦQJ \ˎX� ......... 4656 ............................. Feb. 5
5oPaQ �$�8�&�� .............. ���� ............................Jan. 14
Nabonassar .................... ���� ........................... April 19
Japanese ........................ ���� ..............................Jan. 1
*reFLaQ �SeleXFLG �....... 2331 ......... Sept. 14 or Oct. 14
,QGLaQ �SaNa� .................. 1941 .........................March 22
Diocletian (Coptic) .......... ���� .......................... Sept. 12
,VlaPLF �+eJLra�
 ............. 1441 ........................... $XJ� ��
*Year begins at sunset.

Chronological Cycles, 2019
Dominical Letter ........ F Julian Period ........... ����
(SaFt .........................��         5oPaQ ,QGLFtLoQ ............12
*olGeQ 1XPEer or
    Lunar Cycle ......... 9, Solar &\Fle ...................12
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