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APPENDIX A
  STAR LISTS AND NAMES
[image: image3.jpg]r
—

S |

1 !

[ PS— il =]

21 P
YIYE | HWw//YY Ja0wuasd /T 1 SeS *)
Yin »Ww/Te »Ww/E 1 S\dgall Y
Y V1| b8/ E By AR Vol A
Y[ gale/T PYSYCYAL \ | ¥
Yyin WJLAI\A wle/T 1 (1) b)l‘." +*0
Y Jeul/Y wle/)4 1 (Y) ol 1
Y|V BN’ S/ ) Asaldl vV
Y |YE FYLPYAL) _Jul/Ye T gaaSesl +A
Y| sule/TY /N q (ascgsxe)uyull +q
Y V1| eaigs/N1 Sai9s/ ) 1wl Yo
T 94i9a /Y 94igs/\V Y (acgoxs)asSaidl | 1)
Y V1| eaos/)A oaJos/Y \ sljexdl Y
Y11 gubausl/Y FRIYTAL ) Symaill 'Y
Y1 pubaas! /19| gubauel/E ) il &
Y ()| poiaw/E | guaboausl/Te Y el ‘o
Y11 | saniamw/Te adiasw [0 \ aladi 1
Y|\l ugasl/o aoiaaw [T 1 glawdi \V
YY1 ueasl/TY 29aS1/1 V (asgoxs) wilgaldl | 1A
Y | TE| ,a099i/1E 29aSI/TY Y osSil 1]
Y Y1 ,a089i/Te 2099i/10 \ pasll Yo
Y IYE | paoumansd/Te pev-envivAl Y (acgosxo) wyanll | T

(sl ) 3,01 835 5 Log) is$ Olozu Lad y\99alls 1535 - #
r"»}m’

e o ((anadl ) sl 899 8 Log) is5a sli92dls aSuuiil Lol




A.1 
Main stars used in Qarya

courtesy of Majid bin Khamis Al-Subhi, 9 November 2006

A.2  Modern schedule of stars formerly used in Al Hamra[image: image4.jpg];‘}4.4»\.: a.f—l))\ Kt‘.:.“ ;J,-

Sl eyl ERVUR NP &t oyl el
> | psdu | by di o

(e o - " Y ofvy of/\Y A jlien p g Ao past s \
" ° B Y 1y ofYA Aty o Of ¥
“ ov | V1| Yy RIATN VNY | i gk o de gt Szl g
s Vo | vt | oy v/ e 1/va Py ¢l ¢
! Yo [ ] oy viv. v/ve . P °
i oo [ V1 Y Ave v/ e pyd degutt o] 1
" oo | N1 | Y A A Ohiza DLt e, v
g £, Y Y LYAR 4/ AR ope caladl A
! Yoo AN X (YA a/yv : [ q
i - ] = VAV i R 48 BN ] \.

b ot Ve T e S A YA PO R RO AY Ol Ot oS N
b Y ¥ Wre | Wy 2 Aty o it Y
L i P ¥ Y e | /v Lo e g8 e & \yY
! o0 | Yt v VAR vy/y. P s Ve
% g | vy | Y (VAN Ol Ot asM e
" Vo | A1 Y ¥/a v/vv Wds 54 A gast Sl IR
! g0 | A1 | Y vive | oy ekl o 33 o4 ey Y

et o y% 3 Tat Y v/, Y/ve 50N dae e o SVl [ A

arally
g g oAl ¥ v/¥1 LZART IO (PSSP [y PO [V Th 3 I T
g Vil AR Y £\ r/xv e St Y.
i ts | BL} ¥ /e t/\y Ol jlaze Oy Olaskt oSS i





courtesy of Abdullah bin Muhammed bin Aamar Al-Abri 29 October 2007
A.3
Al Hamra stars from Muḥammad b. cĀmar al-cAbrī’s version of Sacīd b. Sāliḥ al-cAbrī’s manuscript
Description checked ( successfully ( unsuccessfully;  notes in italics: additional information from Badr al-cAbrī’s book (c. 1980: 32-41);
Abbreviations:

N = north, S = south, W = west and E = east;  A = athar ;  Cass = Cassiopeiae;  BN = Banāt Nacsh (the seven stars in Ursa Major forming the Plough: α, β, δ + γ (al-Nacsh, meaning bier) and ε, ζ + η (al-Banāt, meaning daughters.

	Name of falaj star
	Description + Location
	Checks given in manuscript
	Identification
	Comment

	Al-Dhakarayn (2 stars, 3 athars)
	bright; some distance apart; N star is the indicator
	with rise of star ½ A before, in same place as Dhakarayn, al-Shacra al-nacshiyya (Procyon) in zenith (
	N: Arcturus (α Boötis)

S: Spica (α Virginis)
	η Boötis (Muphrid) c. 19 min before Arcturus in same place

	divider        
(1 star)           
	rises 1 bāc to N of above after 1 A (
	rises when Kawkabayn sets ( (for Hamal, α Arietis)
	ε Boötis (Izar)
	 20 minutes from Arcturus

	divider        
(1 star)           
	rises 1 bāc to N of above, 2 A after al-Dhakarayn (
	 
	δ Boötis
	 40 minutes from Arcturus

	Al-Ghafr    
(1 star, 2 athars)  
	bright; rises in same place as 1st divider of Dhakarayn  (
	¾ A after: N star of Dhirācān (γ Leonis) in the zenith (; 1 A after: setting of Thurayyā (.
	Alphecca, Gemma (α Coronae Borealis)
	Nearly 1 hr from α Coronae Borealis to γ Leonis in zenith.

	 2 stars
	rise N of and 11/3 A after Ghafr (; 1st 1 bāc from Ghafr, 2nd 1 more bāc to N; ( 
	
	η + ζ Herculis
	c. 50 min from α Coronae Borealis. Original identification of 2nd star as Rastaban incorrect: too far for 1 bāc 

	Al-cAqrab   
(> 2 stars, 3 athars)
	group; spread out; rises in SE, N of Suhayl (Canopus) (
	rises as Dabarān sets (
	Graffias, Dschubba (β + δ Scorpii)+ other(s) in Scorpius
	Why not refer to exact number of stars?; OK for Aldebaran setting

	   divider       (1 star)           
	Bright; rises in same place as cAqrab 1½ A later (
	between 2 smaller stars (
	Antares (α Scorpii)
	Lies between Al Niyat and τ Scorpii; rises in same location as π Scorpii

	Kuwī 
(1 star, 3 athars)
	Bright; rises N of cAqrab + its divider
	rises as al-Shacara al-suhayliyya (Sirius) sets (; 

¼ A later, setting of the ayyaq, which precedes al-Dabarān (
	Vega (α Lyrae)
	Surprising that cAqrab chosen as reference point being so far S.  Definitely NOT Altair 
c. 10 min to setting of Capella.

	divider 
(1 star)
	smaller than Kuwī; rises N of Kuwī 1½ A later (
	 2 A after rise of Kuwī, setting of Procyon (
	δ Cygni

	1 hr from Vega: spot on for athar of 40 min. 

Procyon appears sets 80 min later.

	Al-Mūfī 
(2 stars, 2 athars)
	bright; 1 rises in E  (main marker), 1 where Kuwī rises (
	preceded ¼ A by star rising in same place as N Mūfī (; 

at rise, star preceding Dhakarayn in the zenith (;

1 A after rise, Dhakarayn in the zenith (
1 ¼ A from rise of E star, 1  less bright rising between the 2 main stars (;


	E: Altair (α Aquilae) 

N: Deneb (α Cygni)
	Sadr (γ Cygni) rises c. 12 min before a little S of Deneb, which rises in same place as Vega; 

Muphrid (η Boötis)
fits with Arcturus for Dhakarayn. 

Gienah (ε Cygni) most likely but 4 min before time if athar 20 min long.

	Al-Ghurāb (>2 stars, 2 athars)
	cluster of small stars; rises a little N of E Mūfī (Altair) (
	at rise, 1st divider of Dhakarayn in zenith (
	α, β, δ + λ2 Delphini 
	

	divider 
(1 star)
	smaller than Ghurāb; rises where al-Ghurāb rises ( 
	rises1A after Ghurāb (;

2A after Ghurāb: star following Dhakarayn in the zenith (
	1 Pegasi

	good for time , location and magnitude: 4.06 compared w β Delphini’s 3.62;

OK for Ghafr, but why not mention by name?

	Al-Adam (1 star, 2 athars)
	Small; rises E of where Ghurāb rises (
	When Ghafr in zenith, ¼ A before/from rise of Adam (
	Enif  (ε Pegasi)
	location good relative to Ghurāb,  Ghafr in zenith c 10 min after rise of Enif

	divider of al-Adam (1 star)
	a little smaller than Adam (; 

rises where Adam rises 
	1 A  after Adam: rise of divider; 1st star of Dhirācān (Regulus) sets (
	Baham (θ Pegasi)
	rises a little S of where Enif rises, but fits the bill: apparent magnitude 3.50 compared to Enif's 2.37. Regulus sets c 10 min before.

	Al-Ṣāra l-ūlā (1 star, 2 athars)
	middling bright; rises N of Ghafr (not a useful description as the two stars are far apart in time)
	½ A before Ṣāra, a bright star rises at same point; 

another star rises at the same time W of BN (; 

a star follows after ½ A - 2 bāc E of Ṣāra (;

1¼  A after Ṣāra: 2 bright stars, 1st rising in same place as that following Ṣāra 1 (
	Scheat (β Pegasi)
	probably  Matar (η Pegasi), 24 min before, but not v bright;

Caph (β Cass)
Markab (α Pegasi)

Schedar (α Cass) + γ Cass.

No info. on divider for Sāra 1.  

	Al-Ṣāra l-Thāniyya (1 star, 2 athars)
	brighter than and rises a little N of Ṣāra 1(
	 
	Alpheratz (α Andromedae)
	magnitude 2.06 compared with Scheat's 2.43

	divider 
(1 star)
	smaller than + rises at same place as Ṣāra 2 after 1A (
	followed by 1 rising in the E in same place as (the divider) for Ṣāra 1,  ¾ A after Ṣāra 2
	δ Andromedae
	possibly Ruchbah (δ Cass.)

	Al-Sacd (1 star, 2 athars)
	bright; rises 1 bāc by eye N of Ṣāra l-Thāniyya  (
	At rise, Kuwī in the zenith (; S star of  Dhakarayn (  + 1st  star of BN ( set
	Mirach (β Andromedae)
	1st star of BN sets before Spica on Qarya’s photorealistic horizon.

	1 star
	1 bāc N of above after 1¼ A; similar brightness (
	
	Almach (γ Andromedae)
	1¼ A = 42 min.

	Al-Kawkabayn  (2 stars, 3 athars)
	close (S+N); N is brighter; rises in E (
	¼ A before:  bright star 1 dhirāc to N (;
4th star of BN sets close to rise of main star; ¼ A or more after: S Mūfī in zenith 
1¼ A after:  2 stars rise, 1 in same place as Kuwī (, other as cayyaq al-Dabarān;
1½ A after: 1 small star rising from main star in same place as Kawkabayn (;
1½ A after: N Dhakarayn (Arcturus) sets ( ;

2¼ A after: 7th star of BN sets (
	Sheratan (β Arietis) +

Hamal (α Arietis - N) or Mesarthim (γ Arietis - S)
	Rasalmothallah (α Trianguli) – 13 minutes before
Algol (β Persii) + κ Persii / Mirfak (α Persii); κ Persii closer to Capella;
41 Arietis fits well with time of rise and location (a little N of Hamal)
Spot on.

Time fits. 


	Al-Thurayyā (cluster, 2 athars)
	cluster close together; looks like a bunch of grapes; rises at near + N of Kawkabayn
	star middling bright rises ¼  A before in same place as Kuwī (;

¾ A after Thurayyā, middling bright rising in same place, looks similar to above (;

Adam in zenith ½ A after main star (
	Pleiades
	ε Persii fits, magnitude  2.87, 10 min before
37 Tauri fits time + rises close to Pleiades, but magnitude only 4.34; no obvious contender rising near ε Persii;

	divider 
(1 star)
	rises S of Thurayyā  ( 1 A after. 
	Ghafr sets 1 A + a bit after main star rises (
	λ Tauri
	

	al-cAyyaq 
(1 star)
	brighter / bigger than Dabarān; rises N (S) of Kuwī (
	 ¼ A before Dabarān
	Capella (α Aurigae)
	

	Al-Dabarān (1 star, 2 athars)
	Bright; (1 bāc S of Thurayyā)
	 
	Aldebaran (α Tauri)
	as it rises S of Pleiades cannot be Capella

	divider 
(1 star)
	close to Dabarān in brightness; rises between cAyyaq and Dabarān1A after (
	then star rises in same place as cAyyaq middling bright, 1 ¼ A after main star (
	El Nath (ζ Tauri)
	Menkalinan (β Aurigae)

	Al-Shubka 
(>2 stars, 2 athars)
	close group of small stars; rise in E 1 bāc S of Dabarān (
	preceded by a bright star 1 dhirāc to  S by ¼ A (;
	 Meissa (λ Orionis) + others
	Bellatrix (γ Orionis) precedes

	divider 
(1 star)
	bright, rises in same place (
	1 A after Shubka (
	Betelgeuse (α Orionis)
	good for 20 min athar

	Al-Jawza (1 star, 2 athars)
	bright; rises in same place as Pleiades (
	 
	Alhena or
Mebsuta (γ or ε Geminorum)
	Alhena bright but rise further; Mebsuta location good but not v bright (3.03)

	divider 

(1 star)
	bright; rises after 1A in same place as divider of Dabarān (ζ Tauri) (
	1½  A after  Jawza another similarly bright star rises in the same place called Dhirāc at same time as rise of Sirius (; 

1½ A after Jawza, Kuwī sets (
	Castor (α Geminorum)
	Pollux
(β Geminorum)



	Al-Shacra (1 star, 2 athars)
	the N one (nacshiyya) bright; rises E of Shubka
	When Kawakabayn in zenith, ¼ A or less from rise of main star (
	Procyon (α Canis Minoris)
	

	divider 
(1 star)
	smaller/ less bright than Procyon; rises 1 bāc  N  of Procyon (
	 
	 Altarf (β Cancri)
	a short bāc but no alternative

rises S of Procyon in book misleading

	Al-Janb (> 2 stars, 2 athars)
	cluster (; rises a little NE of Procyon
	Suhayl rises ½ A later (( for 1st star), Thurayyā in zenith 1½  A later (
	head of Hydra
	about same place as rise of Procyon, but has to be S of Dhirācān, so probably OK

	divider 
(1 star)
	brighter than Janb; rises in same place as divider Dabarān (El Nath) after 1A
	1st star of BN (Dubhe) rises approx ¼ A before; 2nd (Merak) rises ½ A later (
	? Rasalas or Ras Elased Australis (μ or ε Leonis)
	1st better location, 2nd better timing

	Al-Dhirācān (2 stars, 2 athars)
	bright; rise at same time; 1 bāc apart; rise 1 bāc NE of Janb ( (for Regulus)
	2 fainter stars to N rise ¼ A  before (;

3rd star of BN rises 1½ A later (; 

Dabarān in zenith 1 A later (
	Algeiba + Regulus (γ + α Leonis)
	 Aldhafera  (ζ Leonis)+ η Leonis



	divider 
(1 star)
	smaller than the above; rises in same place as S of above
	 1A after main star
	ρ Leonis
	 rises a bit S of Regulus

	Al-Batn (1 star, 2 athars)
	bright: rises in same place as Dhirācān ( (for Algeiba)
	4th star from BN rises ¼ A before (;

bright star S of Mīyazīn in the zenith, ¾ A from rise of Batn;

star  before Shubka in zenith after 1¼ A
	Zosma (δ Leonis)
	probably Rigel (β Orionis)
? Bellatrix (γ Orionis)

	Al-Sufāc (2 stars, 2 athars)
	bright; rises 1 bāc S of Batn, E of Thurayyā
	Preceded by ¼ A by 5th star of BN; 

divider of Shubka in zenith ¼ A after rise (; 

6th star in BN: ¾ A after rise of main star (  
	Denebola (β Leonis)
	4th BN given in book not possible



	divider 
(1 star)
	rises in same place as Kuwī  after 1A
	rise of 7th star from BN means ¼ A left from time of Sufāc ( 
	Cor Caroli (α Canum Venaticorum)
	

	Al-Mawāthīb (>2 stars, 2 athars)
	middling bright; spread out in a line; rise in same place as Sufāc small difference in time of rise; a bit S of E
	7th from BN ¼ A before (;

Sirius in zenith close to rise. 


	Vindemiatrix, Porrima + probably Auva (ε, γ + δ) Virginis
	only 1 can rise in same place as single star =Vindemiatrix, the furthest north

	divider 
(1 star)
	rises 1 A before and in same place as Dhakarayn
	at rise of this star, star before Procyon in zenith
	
	no obvious star: unclear which Dhakarayn meant.

	 1 star
	(brighter; at same place as N star of Mawāthīb, 1.5 A (45 min))
	1½ A from Mawāthīb, Procyon in zenith (
rise of star preceding N Dhakarayn after 1½ A (
	Muphrid (η Boötis)
	OK on time + magnitude: Muphrid 2.64 compared to Vindemiatrix's 2.84


Note: times of rise, setting and stars in the zenith were checked on Starry Night™. A photorealistc horizon was prepared for Qarya and used in checking the timings. Some variation is therefore to be expected since the horizons watched in Al Hamra would have been different.

Checks on stars in Al Hamra by distances given in the manuscript
	Stars (mainly 1 bāc apart)
	Declension at rise (N)
	Difference
	Comment

	Arcturus
	19o 8.2'
	 
	 

	Izar
	27o 2.2'
	7o 54'
	

	δ Boötis
	33o 16.9'
	6o 15'
	

	 
	 
	 
	

	Alphecca
	26o 41.1'
	 
	

	ζ Herculis
	31o 35'
	5o
	

	η Herculis
	38o 55'
	7o
	 

	 
	 
	 
	 

	Scheat
	28o 7.7'
	 
	 

	Markab
	15o 15'
	12o 51'
	long for 1 bāc

	 
	 
	 
	 

	Alpheratz
	29o 5'
	 
	 

	Mirach
	35o 40'
	6o 35'
	 

	 
	 
	 
	 

	Mirach
	35o 40'
	 
	 

	Almach
	42o 22'
	13o 18'
	long for 1 bāc

	 
	 
	 
	 

	Rasalmothallah
	29o 37'
	 
	 

	Hamal
	23o 30'
	6o 07'
	 

	Sheratan
	20o 51'
	8o 14'
	 

	 
	 
	 
	 

	Pleiades
	24o 13'
	 
	 

	Aldebaran
	16o 32'
	8o 31'
	 

	 
	 
	 
	 

	Elnath
	28o 37'
	 
	 

	ζ Tauri
	21o 9'
	7o 28'
	 

	 
	 
	 
	 

	Meissa
	9o 56'
	 
	 

	Bellatrix
	6o 21
	3o 35'
	this is 1 dhirāc

	 
	 
	 
	 

	Procyon
	5o 12'
	 
	 

	Altarf
	9o 09'
	3o 57'
	? short for 1 bāc

	 
	 
	 
	 

	Algeiba
	19o 48'
	 
	 

	Regulus
	11o 56'
	8o
	 

	 
	 
	 
	 

	Al Janb (δ Hydrae)
	5o 40'
	 
	 

	Regulus
	11o 56'
	6o16'
	 

	 
	 
	 
	 

	Zosma
	20o 29'
	 
	 

	Denebola
	14o 31'
	6o
	 

	
	
	
	


A.4  Main stars formerly used in Qala
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courtesy of Harith bin Nabhan Al-Abri, November 2006

APPENDIX B  


Use of the term qaḍiyān in Mudaybi

Saeed bin Aamar bin Saud Al-Harthi, in charge of organising the order of water distribution for the falaj in Mudaybi, gave the following explanation of the use of the term qaḍiyān for falaj water shares.(
The day is divided into 4 quarters:


qaḍiyān:  sunset to midnight


min al-layl (from the night): middle of the night to sunrise


qaḍiyān:  sunrise to midday


min al-nahār (from day time): midday to sunset.
Each quarter has 12 athars. 

The first 11 athars are named after the section, i.e. 1 - 11 al-qaḍiyān.

The 12th is called by the name of the division for the following section, so the 12th athar after sunset is actually called niṣf al-layl (half the night).

It appears that the use of this term always applies to ¼ of the 24-hour day, but otherwise varies among villages.  The main point is that it explains why less than 12 athars actually take the name of the division.
Saud bin Abdullah Al-Habsi’s (wakīl of the aflāj in Zahib and Mudaybi) grandfather wrote a book 21 pages long on the water rights of the falaj of Mudaybi in 1335 /1917. The first page of this is given in Appendix B: it is in a standard form, stating the amount of water (in qaḍiyān) that each person owns. The document is all in one hand, with a few corrections in the same hand.  It is in the standard form, stating the amount of water that each person owns.  The second entry, for example, says:  
Li haq qaḍiyān thalāth wa niṣf qaḍiyān arbac li Ḥamad bin Rāshid

meaning that Ḥamad bin Rāshid owned the third and half of the fourth qaḍiyān. 

[image: image2.emf]
courtesy of Saud bin Abdullah Al-Habsi, 25 September 2005
APPENDIX C

Months of the Islamic Year

The Islamic (Hijrī) year has 12 months each 29 or 30 days long, starting with Muḥarram and ending with Dhū l-Ḥijja. The Hijrī months are listed below:
	Arabic
	Transliteration

	محرم
	Muḥarram

	صفر
	Ṣafar

	ربيع الاول
	Rabīc al-Awwal

	ربيع الثاني
	Rabīc al-Thānī

	جمادى الاولى
	Jumādā l-Ūlā

	جمادى الاخرة
	Jumādā l-Ukhra

	رجب
	Rajab

	شعبان
	Shacbān

	رمضان
	Ramaḍān

	شوال
	Shawwāl

	ذو القعد
	Dhū l-Qacda

	ذو الحجة
	Dhū l-Ḥijja


Glossary of falaj terms used in this study

	Falaj  term
	Meaning

	Arabic
	Transcription
	

	أفلاج
	aflāj
	Plural of falaj. Omani irrigation systems, which supply water for a community of farmers. 

	عين
	cayn
	Spring.  There are many springs from the limestone in the Hajar Mountains

	عيني فلج
	caynī falaj
	Falaj whose water comes from a spring “cayn”.

	عريف
	carīf
	Officer / foreman of the falaj. He is usually in charge of verifying the daily water distribution and/or maintenance of the falaj tunnel or canals. 

	أثر
	athar
	The basic unit of water share in most of the aflāj of Oman. Theoretically it is equal, on average over the year, to 30 minutes. 

	بادة /  بدة
	badda / bādda / bāda
	Unit for distributing falaj water. The 24-hour day is usually divided into a nighttime badda and daytime badda, each with 24 athars. In some aflāj, the day is divided to three baddas or in few cases the badda is equal one full day, but there are still 24 athars by day and 24 by night.

	دلال
	dallāl / dillāl
	Auctioneer. He organizes and sometimes documents the regular auctions of water.

	داؤودي
فلج
	dā’ūdī falaj
	This type of falaj taps groundwater by means of a tunnel. 

	دوران
	dawrān
	The irrigation rotation, i.e. the time needed to irrigate the cultivated area.

	فلج
	falaj
	Singular of aflāj.

	غيل
	ghayl
	Base flow in the upstream section of a wadi.

	غيلي فلج
	ghaylī falaj
	Falaj using ghayl water.

	قاعدة
	qācida
	A water share allocated for falaj maintenance. This water is auctioned or rented periodically. 

	محاضرة
	muḥāḍara
	The process of time reckoning for the irrigation schedule; the place where this is carried out; the system of timing the allocation of water.

	مزيدة
	muzayyida
	A water share allocated for falaj maintenance, as for the qācida.

	مغسلة
	mughsila
	Place on falaj for washing corpses.

	ردة
	radda
	A share of falaj water, often equivalent to the badda.

	سهم
	sahm
	A share of falaj water equivalent to 1½ athars, i.e. nominally ¾ hour. 

	شريعة 
	sharīca 
	Place where the main stream of the falaj is first utilized for domestic purposes, not Islamic law.

	طاسة
	tāsa
	A water clock for timing water shares.

	وكيل
	wakīl
	The falaj administrator. He is usually in charge of the overall administration of the falaj, including water distribution, servicing and managing the falaj income. 

	ﻭﻘﻑ
	waqf
	Property of mosques used for running mosques, schools and for charity.
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Mawsūcat asmā’ al-nujūm cinda l-carab fī l-falk al-qadīm wa l-ḥadīth (Encyclopaedia of Arab Star Names in Ancient and Modern Astronomy): Amman.

al-Batāshī, Seif Ḥ. Ḥ. 1998.
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