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RAILW.Y OPERATING STATISTICS 	 STATISTIQUE DE L'EXPLOITATION FERROVIAIRE 

DECEMBER - 1970 - DCEMBRE 

Outlined in this report are the December 1970 
and December 1969 financial, traffic and operating 
statistics as reported by 24 Class 1 and Class 2 
cousnon carrier railways operating in Canada. Ex-
cluded are statistics of Class 3 and Class 4 roads 
whose operating revenues represent less than one per 
cent of all reporting lines. 

Financial Statistics 

La present bulletin donne lee statistiques de décembre 
1970 et de déceinbre 1969 sur les finances, le trafic et l'ex-
ploitation de 24 chemins de fer publics de ire  et 2e classe 
en activitf au Canada. La statistique des entreprises de 3 
et 4e classe, dont les recettes représentent moms de 17. de 
Vensemble des recettes déclarées, est exclue. 

Statistigue financire 

Railway operating revenues reported by these 	 En déceinbre 1970, les recettes d'exploitation des 24 che- 
24 roads for December 1970 came to $139,248,359, 	 mins de icr ont atteint $139,248,359, soit 1.1% de moms qu'en 
down 1.1% from December 1969. Operating expenses 	 décembre 1969. Les dépenses d'exploitation ont été de 
eased 0.2% to $135,498,303, leaving net operating 	 $135,498,303 (- 0.2%). La revenu net d'exploitation 
nnome of $3,750,056, down 26.2% from a restated 	 ($3,750,056) était en baisse de 26.2% par rapport 	celui de 

1969 figure. Cumulative figures show railway operating 	décembre 1969. Pendant lTannée  1970 les recettes d'exploita- 
(venues up 5.97. at $1,674,169,644 with net operating 	tion de ces antreprises Ont atteint $1,674,169,644, suit une 
'ome higher by 23.27, at $104,150,137. 	 augmentation de 5.9%, at le revenu net d'exploitation. 

$104,150,137, soit une 1 -icusse de 23.27. 

Statistiue du trafic et de l'exnloitation 

La volinne du fret payant transporté en décembre a été de 
20,721,263 tonnes, soit 5.67, de plus qu'en décembre 1969. La 
nombre de tonnes-milles s'est accru de 5.1% en atteignant 
8,436,923,000. Las recettes moyennes par tonne-mille de mar-
chandises 001 baissé de 1.485 cent, contre 1.556 cent un an 
plus tot. 

La noinbre de voyageurs payants transportes s'est accru 
de 6.5% en atteignant 2,154,885 et celui de voyageurs-milles 
a atteint 206,857,000, soit une augmentation de 2.1%. Lea 
recettes moyennes par voyageur-mille ont auginenté legrement, 
atteignant 3.032 cents contre 2.985 cents un an plus tOt. 

La nombre de trains-unties (service marchandises) a ktd 
de 5,133,886 (+ 5.1%). La pourcentage de wagons-mules 1 vide 
a 1egrement augmenté, passant de 41.2% en dCcembre 1969 
41.5% en décembre 1970. 

L'effectif des entreprises de transport ferroviaire a 
diminué de 1.3% an tombant a 111,490; par contra, la rémunéra-
tion totale a auginentO de 6.47, en atteignant $78,079,693. 

iraffic and Overatinst Statistica 

Revenue freight carried during December amounted 
to 20,721,263 tons, up 5,6% from the December 1969 
figure, while ton-miles for this traffic rose 5.10/.  to 
8,436,923,000. Average revenue per freight ton-miles 
eased to 1.485 cents from 1.556 cents a year earlier. 

Revenue passengers carried rose 6.5% to 
2,154,885 with revenue passenger-miles totalling 
206,857,000, up 2.17.. Average revenue per passenger-
mile rose slightly to 3.032 cents from 2.985 cents 
a year before. 

Freight train-miles rose 5.1% to 5,133,886. 
The percentage of freight car-stiles run Out empty 
came to 41.5%, up slightly from 41.2% in December 1969. 

The nomber of railway employees eased 1.37. to 
111,490 however total payroll rose 6.47. to $78,079,693. 

Transportation and Public Utilities Division 	 Division des transports et des services d'utilttC publique 
Transportation Section 	 Section des transports 
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1,261,045 
431,779 
328,997 
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72, 192,801 

8,205,834 
15, 262,418 
2,277,384 

25, 088, 787 
1,341,090 
6,881,110 
827,815 
516,562 

1,024,673 

60, 392,549 

11,800,252 I 
TABLE 2. Rail Operating Revenues, Expenses and Net Income 

December 1970 

Tots 1 
24 railways 

Total, 
24 socités ferrovisires 

1970 1969r 

No 
dollars 

1 
Operating revenues 

139,248,359 140,865,961 

2 9,031,759 7,506,336 

3 9,242,885 8,681,952 

4 Highway 	transport 	(rail) 	........................ . ........ 1,042,312 823,436 

5 

Express 	................................................... .. 

Commercial 	communications 	................................. .. 

Total 	.................................................. 157,877,685 

6 
Operating expenses 

.... 

135,498,303 135,784,797 

7 8,694,867 7,379,422 

8 6,804,956 6,891,677 

9 

Railway 	.................................... ............... 

918,288 

10 

Express 	................................................... .. 

Commercial 	communications 	................................. .. 

Total 	.................................................. 

158. ,565,315 

151. 916,680 150,974,184 

Railway 	................................................... 

Highway 	transport 	(rail) 	.....................................918,554 

Net operating income 
11 3,750,056 5,081,164 

12 126,914 

13 Commercial 	communications 	................................ 2,437,929 

. 

1,790,275 

14 

Railway 	................................................... 
Express 	................................................... 336,892 

Highway 	transport 	(rail) 	.................................. 123,758 Dr. 	94,852 

15 Total 	................................................... 6,648,635 6,903,501 

Canadian National 
Railways 

Canadieri National 

1970 

72,192,801 
5,568,751 
5,592,212 

957,689 

84,311,453 

60, 392,549 
5,464,819 
3,834, 396 
852,373 

70,544,137 

11,800,252 
103,932 

1,757,816 
105,316 

13,767,316 
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TABLE 1. Railway Operating Revenues, Exponsos and Net Income 

December 1970 

Total 
24 railways 

Total, 
24 socidtés ferroviaires 

1970 	I 

Canadian National 
Railways 

Canadien National 

1970 

Operating revenues 
1 	Freight ............................................ 

2 	Passenger .......................................... 
3 	sleeping and parlour car ........................... 

4 	Mail 	............................................... 
5 	ExpresS ............................................ 

6 	switching .......................................... 

7 	Payments relating to the National Transportation Act 
8 	Incidental ......................................... 
9 	All other .......................................... 

101 	Total 

Operating expenses 
11 	Road maintenance ......................................... 
12 	Equipment maintenance .................................... 

13 	Traffic 	.................................................. 
14 	Transportation (railway line) ............................ 

15 	Miscellaneous railway operations ......................... 

16 	General .................................................. 

17 	Equipment rents .......................................... 

18 	Joint facility rents ..................................... 

19 	Railway tax accruals ..................................... 

20 	Total .......... 

21 Net operating income 

ievised figures, 

r Revised figures. 
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. 	 TABLEAU 1. Recertes, dpenses et revenus nets de l'e,cploitation ferroviaire (materiel roulant) 

Décenibre 1970 

Canadian National 
Railways 	 Canadian Pacific 

Canadien National 	 Canadien Pacifique 

1969 1970 1969r 

No 
dollars 

Recettea d exploitation 
61,286,562 	46,598,332 	42,878,810 	Marchandisea 	..............................................1 

	

4,586,707 	1,155,003 	1,060,762 	Voyageurs 	.................................................2 

	

581,639 	 90,545 	 157,952 	Voitures-lits 	et vottures-salons 	..........................3 

	

3,914,676 	2,284,862 	2,755,270 	Vetsents en vertu de Is loi nationale sur lea transports 	7 

	

386,245 	 236,829 	 271,720 	Manoeuvres 	................................................6 

	

2,840,573 	1,869,577 	1,861,467 	Occasionnelles 	............................................8 

	

133,900 	 84,864 	 106,220 	Toutes 	autres 	.............................................9 

76,423,133 	51,814,600 	49,079,399 	Total 	...................................................10 

Dépenses d 'exploitation 

1,279,217 	 213,547 	 270,574 	Transports 	postaux 	........................................4 
1,413,614 	Dr. 	718,959 	Dr. 	283,376 	Messageries 	...............................................5 

	

12,974,549 	8,263,628 	7,023,214 	Entretien 	de 	Is voie 	......................................11 

	

17,032,491 	10,905,656 	10,199,117 	Entretien du materiel 	.....................................12 

Cr. 	90,198 	 138,485 	 200,487 	Frais de location d'inatallations exploitéea en coimisn . 	18 

	

2,120,375 	1,463,706 	1,426,305 	Trafic 	....................................................13 

	

26,529,861 	21,391,345 	19,894,572 	Transport 	(cheinins de 	fer) 	................................14 

	

1,280,946 	 398,111 	 426,069 	Services 	divers 	...........................................15 

	

352,556 	 603,517 	Cr. 	199,050 	Frais de 	location de materiel 	.............................17 

	

7,327,585 	5,109,992 	4,323,216 	Frais 	généraux 	.............................................16 

	

647,281 	 769,350 	3,242,559 	Iiflp6ts 	....................................................19 

	

,175,446 	49,043,790 	46,536,489 	Total 	...................................................20 

S 	,247,687 	2,770,810 	2,542,910 	Revenus nets 	d'exploitation 	.................................21 

Numbres rectifiés 	 - 

TABLEAU 2. Recettes, dépenses et revenua nets de l'exploitation ferroviaire (ensemble des sociétCs) 

Déceinbre 1970 

Canadian National - 

Railways Canadian Pacific 

Canadien National Canadien Pacifique 

1970 1969w 1969 

NO 
dollsra 

Recettes d'exploitation 
76,423,133 51,814,600 49,079,399 1 
4,914,337 3,448,017 2,635,575 2 
5,203,607 2,992,025 2,857,369 3 

745,309 - - 4 

87,286,386 58,254,642 54,572,343 5 

Dépenses d'exploitatton 
68,175,446 49,043,790 46,536,489 

Messagerje, 	............................................... 
Coir.injcations 	conercjales 	............................... 

Total 	................................................... 

6 
4,778,136 3,200,442 2,576,200 

Transport 	routier 	(entre 	terminus) 	........................ 

7 
3,995,822 2,569,180 2,493,660 8 

864,026 - - 

Chemina 	de 	fer 	............................................ 

Cheinins 	de 	fer 	............................................ 
Messageries 	............................................... 

9 

77,813,430 54,813,412 51,606,349 

Co.rnications 	coiercja1es 	............................... 
Transport routier 	(entre terminus) 	........................ 

Total 	................................................... 10 

Revenus nets d'exploitation 
8,247,687 2,770,810 2,542,910 11 

136,201 247,575 59,375 12 
1,207,785 422,845 363,709 13 

18,717 - - 

Chemins 	de 	fer 	............................................ 

14 

,72,956 3,441,230 2,965,994 

Messageries 	............................................... 
Coinications 	conuerciales 	............................... 
Transport 	routier 	(entre 	terminus) 	........................ 

Total 	................................................... 15 

rtifiCs. - 
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TABLE 3. Cunsilative Rail Operating Revenues, Exp"n.c 	nd Nt Tncn 

January 1 to December 31, 11 

I 	Uaiadiau Nation1 
24 railways 	Railways 

Total, 	Canadien National 
iétés ferroviaires  

1969r 	1970 

dollars 

Operating revenues 
1 1,674, 16 9, 644 1,581,334,971 852,178,069 

2 Express 	.......................................... . ....... 82,979,271 60,585,322 

3 Commercial 	coninunications 	................................ 108,240,044 97,666,791 65,605,343 

4 12,494, 211  

. ,883,595,822 

9,671,333 11,624,648 

5 Total 	.................................................. 1,171,672,372 989,993,382 

Railway 	................................................... 

Operating expenses 

.88,691,923 

6 1,570,0 19,507  1,496,776,399 807,986,440 

7 87,162,404 81,397,103 59,330,434 

8 

Highway 	transport 	(rail) 	.................................. .. 

88,000,181 81,609,820 50,975,026 

9 11,718,463 

. 

.. 756,900,555 

9,995,217 10,954,279 

10 Total 	.................................................. 1,669,778,539 929,246,179 

Railway 	................................................... 

Highway 	transport 	(rail) 	.................................. .. 

Net operating income 

. 

11 

Express 	................................................... . 
Commercial 	cousnunications 	................................. . 

Railway 	........................................... ....... 104,150,137 84,558,578 44,191,629 

12 1 , 529 , 519  1,582,168 1,254,888 

13 Cousnercial 	coniminications 	................................ 20 ,239,863 16,076,971 14,630,317 

14 

Express 	................................................... ... 
. 

126. 

r. 	323,884 670,369 

15 

	

Highway 	transport 	(rail) 	.................................. ...7 75, 748  

	

Total 	.................................................. .695,267 

. . 

101,893,833 

-- 

60,747,201 

- 

OPERATING REVeNUES, CLASS I AND 2 RAILWAYS, 969-1970 
RECETTES D'EXPLOITATION DES CHEMINS DE FER DE 1ere  ET DE 2  CLASSES, 
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Y'.RLEAU 3. 	Chiffres cumulatifs des recettes, dpenses et revenus nets de l'exploitation fet -roviaire 
(enaenible des sociétée) 

ler janvier au 31 décembre 1970 

Canadian National 
Railways Canadian Pacific 

Canadien National Canadian Pacifique 

1969 1970 1969 
NO 

dollars 

Recettes d 'exploitation 
827,212,117 	616,845,508 580,992,133 1 

55,730,479 	27,899,027 26,989,450 2 
59,161,894 	35,210,674 31,713,189 3 
8,896,047 	 - - 4 

951,000,537 	679,955,209 639,694,772 5 

Dépensea d 'exploitation 
791,513,391 	578,261,885 546,105,252 6 
54,338,311 	27,521,427 26,799,450 7 
47,775,787 	31,898,625 29,188,280 

Transport 	routier 	(entre 	terminus) 	......................... 

8 
9,359,749 	 - - 

Chemins 	de 	fer 	.............................................. 
Messageries 	................................................. 
Conur,.rnications 	coimnerciales 	................................. 

Total 	.................................................... 

9 

902,987,238 	637,681,937 602,092,982 10 

Cheinins 	de 	fer 	............................................. 
Messageries 	................................................. 

Transport 	routier 	(entre 	terminus) 	......................... 

Total 	................................................... 

Revenus nets dexploitation 
35,698,726 	38,583,623 34,886,881 

Conimmications 	cosuliercialea 	................................ 

11 
1,392,168 	 377,600 190,000 12 

11,386,107 	3,312,049 2,524,909 13 
Dr. 	463,702 	 - - 

Chemins 	de 	fer 	............................................ 
Messageries 	............................................... 
Consmrnications 	connercja1es 	............................... 

14 

48.013,299 	42,273,272 37,601,790 

Transport 	routier 	(entre 	terminus) 	........................ 

Total 	................................................... 15 

CPEFAThNC LXPENSES CLASS I AND 2 RAILWAYS, 969-1970 

DPENSES D'EXPLOITATION DES CHEMINS DE FER DE Iere  El DE 2e CLASSES, I MILLIONS 	 I MILLIONS 
60— 1969-1970 	 —7160 
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TABLE 4. Railway Traffic and Employment Statistics 

December 1970 

Total 	Canadian National 
24 railways 	Railways 

Total, 	Canadien National 

1 44,404.0 44,153.2 23,143.4 Miles of road operated (monthly average) ....................
Freight 

2 20,721,263 19,619,386 7,412,741 
3 Ton-miles 	- 	Revenue 	freight 	......................... 	'000 8,436,923 8,028,017 4,125,120 
4 Ton-miles - Revenue and non-revenue freight ........." 8,619,067 8,218,466 4,246,745 

Passengers 
5 2,154,885 2,023,087 1,201,687 
6 Revenue 	passenger-miles 	............................. 	'000 206,857 202,569 162,315 

Cross ton-miles 
7 Freight 	train 	........................................' 16,816,345 16,319,884 8,456,320 
8 Passenger 	train 	....................................." 1,041,038 1,147,026 801,329 
9 Total 	..............................................' 17,857,383 17,466,910 9,257,649 

Revenue passengers(l) 	..................................... 

Train-mi lea 
10 5,133,886 4,886,200 2,581,601 
11 1,997,989 2,126,716 1,425,797 
12 

Tons carried - Revenue freight(1) ......................... 

Work service 	.............................................. 152,447 91,996 111,934 
13 

Freight service 	........................................... 
Passenger service 	......................................... 

7,284,322 7,104,912 4,119,332 

Car-miles 
Freight: 

14 186,107 ,895 185,396,096 95,571,739 
15 132,125,070 129,832,055 67,976,751 
16 5,666,290 5,415,200 2,965,993 
17 

Total 	................................................... 

Loaded 	.................................................. 
Empty 	................................................... 

323,899,255 320,643,351 166,514,483 
18 

	

Caboosea 	................................................ 
Total 	................................................. 

15, 205, 23 7  16,670,338 11,292,548 
19 339,104,492 337,313,689 177,807,031 

20 Nuther of employees 	- Railway 	.............. . ............... 111,490 112,920 65,415 
21 

Passenger 	................................................. 
Total transportation service .......................... 

Payroll 	- 	Railway 	........................................$ 78,079,693 73,354,338 45,410,242 
22 Payroll chargeable to railway operating expenses .........$ 69,834,166 

. 

67,126,256 41,259,599 

(1) Includes duplication where traffic handled by more than one road. 	r  Reviaed figures. 

TABLE 5. Miscellaneous Railway Averages 

December 1970 

- 

No. 

Total 
24 railways 

Total, 
24 sociétés ferroviaires 

Canadian National 
Railways 

Canadien National 
______________________ 

1970 1969r 1970 

Per day per mile of road operated 
1 Operating 	revenues 	.....................................$ 101.16 102.92 100.62 
2 Operating 	expenses 	.....................................$ 98.43 99.20 84.18 
3 6,129 5,865 5,750 
4 6,261 6,004 5,919 
5 

Ton-miles - Revenue freight ............................... 

150 148 226 Passenger-miles - Revenue .................................

Per freight-train mile 
6 

Ton-miles - All freight ................................... 

Freight 	revenue(1) 	.....................................$ 24.40 25.57 24.18 
7 1,643 1,643 1,598 
8 1,679 1,682 1,645 
9 36.3 37.9 37.0 

10 25. 7  26.6 26.3 

Per passenger-train mile 
11 

Freight cars - Empty ...................................... 

104 95 114 
12 

Passengers carried ........................................ 
7.6 7.8 7.9 

Other 
13 Operating expense per 	train-mile 	.......................$ 18.60 9.11 14.66 
14 

Tons carried - Revenue freight ............................ 

407 409 556 
15 

Tons carried - All freight ................................
Freight cars - Loaded ..................................... 

96 100 135 
16 

Miles carried - Revenue passengers ........................
Tons carried per loaded freight-car mile 46.3 44.3 44.4 

17 Revenue per ton-mile of freight(1) ....................... 1.685 1.556 1.513 
18 

Passenger cars 	............................................ 

3.032 2.985 2.826 
19 

Miles hauled - Revenue freight ............................ 

Ratio of operating payroll to operating revenues 	.........7 50.15 47.65 57.15 

20 

Revenue per passenger per mile ...........................

Ratio of operating expenses to operating revenues 97.31 96.39 83.65 

21 Ratio of trsnaportation expenses to operating revenues ... 37.17 35.79 34 	3 

L) I'aymencs reiating to tne National Transportation Act nave been anoen to rretgnt revenues br cp1Llng these averages. 
T Revised figures. 
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S 	TABLEAU 4. Statistiques de lexploitation ferroviatre our it trafic et l'emploi 

Déceznbre 1970 

Canadian National 
Railways 

Canadien National 

Canadian Pacific 

Canadien Pacifique 

- 

 NO 1969r 1970 1969 

22,911.9 16,620.0 16,598.6 Mules de lignes exploitees 	(nyenne mensuelle) 	............ 
Marchandises 

7.472,751 6,432,145 5,224,816 Tonnes 	transportéea 	- 	trafic 	couanercial(i) 	...............2 
3,894,668 3,373,574 3,121,533 Tonnes-milles 	- 	trafic commercial 	...................'000 3 
4,013,328 3,432,725 3,191,237 Tonnea-milies - trafic commercial et non commercial 	" 4 

Voyageurs 
1,151,774 463,822 409,533 Voyageurs 	taxis(l) 	.......................................5 

157,539 33,277 33,712 Voyageurs-milles 	taxes 	.............................. 	'000 6 

Tonnes-inilles brutes 
8,137,225 6,675,721 6,355,334 Train 	de 	merchandises 	..............................." 7 

898,391 193,164 198,435 Train 	de 	voyageura 	...................................' 8 
9,035,616 6,868,885 6,553,769 Total 	..............................................' 9 

Trains-mules 
2,489,384 2,034,615 1,897,999 .0 
1,511,055 389.228 434,698 

Service 	marchandiges 	...................................... 
Service 	voyageurs 	......................................... 11 

66,356 20,774 11,343 Trafic 	de 	service 	......................................... 12 
4,066,795 2,444,617 2,344,040 13 

Wagons-inilles 
Marchandises: 

95,810,659 74,843,887 73,031,414 14 
66,818,445 50,939,883 48,967,389 15 
2,890,051 2,201,630 2,040,042 16 

165,519,155 127,985,400 124,038,845 

Total 	................................................... 

Wagons 	charges 	.......................................... 

17 
12,692,461 3,012,932 3,060,145 18 

178,211,616 130,998,332 127,098,990 

Wagons 	vides 	............................................ 

19 

66,047 36,750 37,680 

Fourgons 	de 	queue 	....................................... 
Total 	................................................. 

20 
41,926,916 24,879,369 24,838,710 

	

Voyageurs 	................................................. 

	

Total, 	service 	de 	transport 	........................... 

	

Rensineration 	- matCriel 	roulant 	..........................$ 21 
38,339,595 21,833,311 22,488,871 

Nombre d'einployes 	- materiel 	roulant 	........................ 

RénainCration imputable aur lea depenses de l'exploi 	$ 22 
tation ferroviaire (materiel roulant). 

oouoie cnpe is ou piusieurs cc!npagnles assursient le transport sur La meme ligne. 	Nombres rectifiés. 

TABLEAU 5. Diverses nyennea relatives k l'exploitation ferroviaire 

Décnbre 1970 

Canadian National 
Railways 

Canadien National 

Canadian Pacific 

Canadien Pacifique 

- 

 No 1969r 1970 1969r 

Par jour par mille de voies exploitées 
107.60 100.57 95.38 Recettes 	d'exploitation 	................................$ 1 
95.99 95.19 90.44 Depenses 	d'exploitation 	................................$ 2 
5,483 6,548 6,066 3 
5,650 6,663 6,202 4 

222 65 66 5 

Par train-mule (merchandises) 
26.19 24.03 24.04 

Tonnes-milles 	- 	trafic 	conasercial 	......................... 
Tonnes-milles 	- 	tous 	trafics 	.............................. 

Recettes(1) 	............................................$ 6 
1,565 1,658 1,645 

voyageurs-milles 	taxes 	.................................... 

7 
1,612 1,687 1,681 8 
38.5 36.8 38.5 

Tonnes transportées - trafic commercial 	................... 
Tonnes 	transportées 	- tous 	trafics 	........................ 

9 
26.8 25.0 25.8 

Wagons marchandises 	- charges 	............................. 
10 

Par train-inille (voyageur 
104 85 78 11 
8.4 7.7 7.0 12 

Au tres 
16.76 20.06 19.85 Depenses d'exploitation par train-ajille ................$ 13 

521 524 597 14 
137 72 82 15 

41.9 45.9 43.7 

Wagons merchandises 	- vides 	............................... 

Tonnes de merchandises transportées par wagon charge-mille 16 
.74 1.449 1.462 

Voyageurs 	transportés 	..................................... 

Recettes par tonne-mille de marchandises(l) 	............ 1 17 
- 	 II 3.471 3.147 

Wagons 	voyageurs 	.......................................... 

Recettes 	par 	passager 	par mille 	........................q' 18 
17 42.14 45.82 

Parcours 	- 	trafic marchandises 	............................ 

Rapport de la renumeration d'exploitation sur les recettes 7 19 

Parcours 	- 	trafic voyageurs 	............................... 

d 'exploitation. 
1 94.65 94.82 Rapport des dépenses dexploitation sur lea recettes 	7 20 

d exploitation. 
34.71 41.28 40.54 Rapport des depenses de transport our lea recettes 	'11 21 

d'exploitation - 

IL) L.CC paiemen[s eecues en verLi ue ia ioi nacionase our aes cransporca ont ete a)outes aux recettea provenanc des mer-
chandises pour le calcul de ces moyennes. r  Nombres rectiftCs. 
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