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Preface 


The sale of roe from subsistence caught salmon has been allowed in 

the Arctic-Yukon-Kuskokwim region since 1974. Section 16.05.827 of the 

Alaska Statutes, providi ng for legalization of these sales, has expired . 

The Legislature has directed the Oepartment to recommend if the sale of 

sUbsistence salmon roe should be continued beyOnd the 1977 season. 

This report comprises an updating of the 1976 report presented to 

Legislature and. with the benefit of additional i nformation from the 

1977 fishing season . presents a more comprehens ive review of this i ssue. 

Slight revisions have been made to some of the data previously presented 

.i n the 1976 report. 
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'SALE OF ROE FROK SUBSISTENCE-CAUGHT SALMON 
IN THE ARCTIC-YUKON-KUSKOKWIM REGION 

Introduction and Background 

In years past when native people were experiencing a traditional or 

'pure" subsistence type of livelihood, all or nearly all portions of 

fish captured were probably utilized. Salmon roe, a fish by-product, 

was consumed by people with probably greater quantities fed to their 

sled dogs. Oue to recent changes in employment and welfare opportun­

ities, there has been a gradual decline in the dependence upon subsis­

tence fishing in many areas. Replacement of sled dogs with snowmachi nes 

has also been a very important influence on the decline in utilization 

of salmon and salmon roe. Reports received from various village res idents, 

indicated that much of the roe from subsistence caught salmon was discarded . 

in the recent years prior to 1974. Actual amounts of salmon roe either 

discarded or utilized during these earlier years were never documented. 

Initial interest in permitting sales of subsistence caught salmon 

roe came from commercial salmon buyers. Beginning with the 1973 season, 

most Kuskokwim area buyers and a few buyers in the upper Yukon illegally 

augmented their roe production to some extent from subsistence fishing 

channels. It was estimated that illegal purchases of subsistence salmon 

roe represented 10-15 percent of the reported commercial roe production 

for the Kuskokwim area in 1973. 

Three different bills were introduced in the 1974 Legislature that 

involved legalization of the sale of subsistence caught salmon roe. 

None of these bills passed as they remained in committee through adjourn­

ment . 

It was apparent that in the spring of 1974 several commercial 

salmon buyers were gearing up to illegally purchase even larger amounts 
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, pf subsistence roe. Both the Deparment's of Fish and Game and Public 

Safety assigned additional personnel ·for fishery patrol in an attempt to 

minimize the illegal purchases of subsistence roe. The major thrust of 

the enforcement program consisted of increased s~rvei1iance of buying 

and processing stations. News releases and public notices were issued 

to clarify existing regulations. 

An emergency regulation with an effective date of June 15, 1974 was.. 
issued ·by COlllllissioner James Brooks which allowed the unrestricted sale 

of salmon roe obtained as an unavoidable product of legal subsistence 

fishing throughout the entire A-Y-K region. Issuance of the emergency 

regulation, in effect for 120 days, was coincidental with the beginning 

of the salmon runs. 

The Legislature finally adopted an Act in 1975 (Appendix I) with an 

effective date of May 29 that legalized subsistence salmon roe sales 

only fn the A-Y-K region.. These statutes. contained the following impor­

tant provisions: 

1. 	 Expiration date was January 1, 1977 which was subsequently 

extended to encompass the 1977 fishing season. Sales after 

this time will presumably depend on further review and action 

by the Legislature and the Board of Fisheries. 

2. 	 No person may purchase or trade for subsistence salmon roe 

unless he possesses an annual permit issued by the COlllllissioner. 

3. 	 The Commissioner may close any or all areas to the sale of 

subsistence salmon roe if the waste of carcasses, damage to 

stocks or circumvention of management programs is occurring. 

A separate section defining the "waste of salmon" and penalties 

for violators was included •. 
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4. 	 If the subsistence catch in an area exceeds or is likely to 

exceed by 10 percent the 1974 subsistence catch for that area, 

the Commissioner shall ,lose that area to the sale of subsi s­

tence salmon roe. 

5. 	 The Board of Fisheries may adopt regulations necessary to 

allow the sale of roe based on traditional subsistenc'e' needs 

coupled with the maintenance of salmon stocks on a sustained 

yield basis. 

To administer the legislation, Commissioner Brooks issued an emergency 

regulation in June of 1975. This emergency regulation contained provisions 

pertaining to permitting and reporting requirements in addition·to 

prohibiting subsistence roe sales in areas where the salmon .runs were 

especially vul nerab1e or where recent subs istence sa lnl?:'.,.e..tc:hes were 
- " 	 .. 

negligible. 	 "." " 
'.' " 

The Board of Fisheries in December of 1975 adop.ted regulations for 

the 1976 season that were similar to the provisions contained in the 
• 

aforementioned emergency regulation. The Board regulations contain an 

additional important provision which provides that sale of subsistence 

roe may be prohibited when. the subststence catch exceeds or is .likely to 

exceeO the 1970-74 average annual harvest in any district, subdistrict 

or portions thereof •. These regulations, including several adopted at 

the December 1976 meeting, will remain in effect until changed by future 

Board action or superceded by legislation . (Appendix II): 

General Description and Management of the Roe "Fishery' 

Current Board of Fisheries' regulations allow the sale of subsis­

tence salmon roe only in the main Yukon River,main Tanana River down­

stream. of the Chena River, main Kuskokwim River downstream of the Kolmakof 

River, Goodnews Bay and at Quinhagak. Although permitted over a greater 
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portion of the region in 1974 and 1975, the vast majority of sales 

occurred in the aforementioned areas (Figure 1). 

Since subsistence fishing occurs in many widely scattered villages 

and fish camps, the roe buyers have developed an extensive collection 

system. Buyer representatives are placed in most villages and the 

larger fish camps where subsistence roe sales are permitted. Fishermen 

are given plastic buckets in whi~h to place roe and these are transported 

almost. daily by boat or aircraft to processing plants, most of which are 

located in Bethel, Galena, Manley Hot Springs, Nenana and Fairbanks. 

For the most part, processing is done by Japanese technicians who salt 

and pack the roe using conventional methods required for marketing in 

Japan. 

Due to ·the extensive nature of the subsistence fishery, the critical 

task of monitoring roe sales is time consuming and expensive. Accurate 

and timely information regarding the amounts of roe sold is essential 

since sales are prohibited when subsistence harvests exceed· levels 

specified in the regulations. For example, with subsistence fishing 

occurring from 5 to 7 days a week, as much as 45,000 pounds of roe 

representing a subsistence catch of nearly 100,000 fish can be made in 

the Kuskokwim River during a single week. Pounds of roe by species sold 

daily and weekly are obtained from written reports and special roe 

tickets provided by buyers. 

Annual subsistence harvests since statehood have been obtained by 
-comprehensive surveys consisting of personal interviews of fishermen 

made at the end of the fishing season. Present re~ulations require that 

estimates of in-season catches also be ~btained. This is accomplished 

by translating pounds of SUbsistence roe sold to numbers of fish using 

sex ratio and average roe weight information which are obtained each 

·week from catch samples. 
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Several emergency orders were issued during 1975-1977 prohibiting 

subsistence roe sal es in various subdistricts and sections when subsis­

tence catch levels or "quotas · specified in the regulations were attained . 

These "quotas", which have been utilized for management purposes since· 

1975 , represent traditional recent harvests made prio~ to the legaliza­

tion of subsistence roe sales. Subsi stence fishing was legal aft.er roe 

sales were prohibited, but it was observed that effort in many areas 

declined sharply fo ll owing the sales closures. 

King and chum salmon "quotas" are based on the 1974 (+10%) harvest 

and the 1970-1974 average annual harvest respectively. The Department 

has exercised the option provided in current statutes and regulations of 

selecting the base period for establishing "quotas· of moderate magnitudes . 

The Legislature in FY 1977 appropriated a total of $19,000 to the 

Department for the purpose of monitoring ro~ sales. Several temporary 

fiShery technicians have been hired to monitor subsistence fisheries and 

roe sales in key villages and to assist management biologists in tabulating 

and analyzing roe sales data. In addition to expenditures associated 

with monitoring roe sales, the Dep'artment spends approximately $16,000 

annually for monitoring subsistence salmon catches in all Yukon and 

Kuskokwim villages. 

Production, Value and Participation 

Table 1 presents information on the poundages of subsistence roe 
. 

sold, number of persons making sales and economic values for each manage­

.ment area and year . Chum salmon roe comprised approximately 75 percent 

(by weight) of al l sales with the rema inder being king salmon roe. 

Small amounts of roe from the other salmon species were sold and these 

are included in the chum salmon totals . 
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• 
Tabl. 1. Subsistence salmon roe sale tnformdtton by management area and year, Arcttc-Yukon-Kuskokwlm Region , 1914-17. 

Pounds of raw product Value Number of persons Average sales · Number of Ftrst whol...l. 
Ktng Chum Total Of ~111~~ r~portL~ sa1es ~al~~ per per$O~ processors value Y 

1914 

KUSkokVm 	 98602 2 133 ,183 ¥, $180,000 ¥, 1438 ¥, 	 $ 125 ¥, 4I 34581 Y ·61,513 231 260 3 11 
Total 37033 Y 178l67Y ZTS,2 0 
Yukon 2452 19565 ¥, 82,OA1 Y 

241,513 H 1675 H 	 I44Y 15" 
,1915 

4 $248,00024399 51111 82,110 $124,000 1200 	 103KuskokV'" 
84,908 26~ 	 ~23Yukon 2461 10540 13,001 14 169,816 

Total 208,908 1m 	 143 ra- 417,8162~ lm5T 155,117 

1916 

62210 95541 157,751 335,000 1321 	 254 6KuSko",m 11 
Yukon 5830 68651 14,481 99, 430 331 	 300 14 
Total 68040 164198 232,238 435,430 1m 	 262" 2lr 

1911 

kuskokwtm 51114 116000 161,114 635,816 U04 	 488 7 1,211,860 
Yukon 15401 63430 78,831 209,539 632 332 419,018 
10tal mar .1194JO 246,011 845,415 1JlS 	 or I· ~Y 1,690,938 

10tals (all years) 

kuskokwIm 361654 540, 218 11,275,816 	 7 2,551,860\172364Yukon 26156 282192 308,348 455,390 910,180 
10tal 1~2lr 650046 848,566 1,731,266 	 ~y 3,462,640I 

Slight revisions. made In previously reported data.¥t 	 lndudes .small amount of roe taken In Norton Sound . 
Does not include small undetermIned number of Norton Sound fishermen • . 
Based on 2x that of f'shermen value. ~ y 	 Two buyers purchased roe from bOth areas. 

,. 	 . , 



A total of 849,000 pounds of roe was sold in the Yukon and Kuskokwim 

areas during 1974-77 worth $1 .7 million to the fishermen. During the 

same period the conmercial salmon catch in these areas totaled 45 million 

pounds, worth $17.2 million to the fisherman (Appendix V) . Subsistence 

salmon catches totaled 2. 2 million fish during this period (Appendix 

VI). 

Record roe sales were made in 1977 total)ng 246,000 pounds from all 

species. Totals of 215,200, 156,000 and 232,000 pounds were sold in 

1974, 197~ and 1976 respectively. Record sales were also made in 1977 

from the standpoint of fishermen earnings ($845,000), average earnings 

($437) and first wholesale value ($1,691,000). 

,The numbers of persons making roe ,sales each year ranged from 1463 

to 1936 . In 1977 it was determined that of the 1936 persons selling 

roe, approximately 34% (663) held an entry permit and probably fished 

cOlllllE!rcially. ' Forty two percent had fished conmercially in 1976. All 

persons that made sales were probably not fishermen since it was common 

practice for the parents to give roe' to their children to sell, especially
• 

in Kuskokwim River villages. 

Twenty subsistence roe buyers operated in the region during 1977 

with ~he five major buyers processing 80 percent (by weight) of all roe 

purchased. Thirteen buyers operated in the Yukon area, 5 in the Kuskokwim 

area and 2 in both areas. Two Bethel based buyers processed 50 percent 

of the rO,e. Only one Yukon based buyer was among the top five with only 

7 percent of the production. Prices paid to ' Kuskokwim River fishermen 

averaged $3.BO/pound an increase of $l.68/pound over 1976 prices.. Yukon 

fishermen received an average of $2.65/pound, an increase of $1.27/pound. 

It was difficult to obtain accurate first ,wholesale values which was 

finally estimated at twice the value received by fishermen. 
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Commercial fishermen comprised about 35 percent of all persons 

making roe sales in each river . Yukon River commercial fishermen sold 

60 percent by weight of the subsistence caught roe during the last four 

years . lWskokwim River commercial fishermen in 1977 sold only 34' 

percent of the subsistence caught roe (Figure 2) . The average earnings 

from subsistence roe sales were substantially greater for commercial 

f ishermen. Yukon River commercial fishermen ~arnings in 1977 averaged 

$748 compared to $230 for subsistence fishermen. Kuskokwim River com­

mercial fishermen for the same year earned $658 compared to $437 for 

subsi stence fishermen (Figure 2). 

Annual production and value information is presented by sub-area 

_ ". for the Kuskokwim and Yukon areas in Appendices III and IV respectively. 
i : ~.: 

The largest quantities of roe were sold .in the following .sub-areas 

during 1974-77 : . lower Kuskokwim River downstream from Tuluksak (49% by 

weight), mid-Yukon .from Anvik to Ruby (15%), mid-Kus'kokwiin River from 

Tuluksak to Chuathbaluk (13%) and Tanana River (11%). Small amounts 

were sold in the lower and upper Yukon River areas and in some coastal 

villages. Although it was legal to do sO,no roe was sold in the Yukon 

River drainage upstream of Beaver or in several villages near the 
• 

mouth. The small subsistence fisheries or remote locations of these 

latter areas has made it uneconomical to date to transport the roe long 

distances to central processing plants. 

10 
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Special Management Considerations and Problems .. 

Traditionally. the subsistence · salmon fishery was naturally limited 

by personal food requirements and the numbers of salmon that could be 

handled in a day and hung to dry or smoke during the season. These 

restraints do not apply to any fishery where the profit motive becomes 

of major importance. For example. a Kuskokwim River subsistence fisherman 

currently is paid an average of $10.00 and $3;00 for the roe sold from a 

single king and chum salmon respectively. These prices. especially for 

chum salmon roe. are only sl ightly less than what the carcasses of these 

species are worth to a commercial fisherman in the same area. Tbe high 

value of subsistence salmon roe is an incentive for some individuals ­

buyers and fishermen - to risk violating either the intent or legal 

wording contained in existing statutes and .regulations. Wastage. misuse 

and overfishing af the salmon resource were documented for. specific 

times and locations during the past four seasons. 

A possible consequence resulting from the continuation of subs i stence 

roe sales i s · that the concept-and management of subsistence fishing may 

be permanently altered . Subsistence fishing regulations in the A-Y-K 

region are quite liberal which has been in recognition of the supplemen.tal 

protein needs ofa large rural population. If the problems cited in 

this section continue. then the state pol icy which assigns the highest 

priority among beneficial uses to subsistence fishing must be re-examined. 

Most salmon populations are being harvested at maximum levels. and an 

increase in subsistence fishing effort and utilization must be countered 

with additional restrictions on subsistence fishing. commercial fishing 

or on both fisheries. 

The remainder of this section is a discussion of special problems 

associated with subsistence salmon roe sales . 
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,Catch Reportin'g: Table 2 compares the catch "quotas" with in-season 

estimates from roe sales and catches from end of the season surveys . 

Differences between these data point out the difficulty associated with 

determining the magnitude of subsistence catches by any method. Large 

differences between catches derived from these two methods are generally 

the resu1 t of the following:" 1) continued legal fishing after roe 

sales are prohibited; 2) incomplete catch documentation during end of 

season surveys; 3) intentional and unintentional reporting errors by 

fishermen and 4) all roe from subsistenc,e caught salmon is not' sold. 

KusKoKwim and YUKon River King salmon catches obtained from fishermen 

interviews have always been'larger than catches derived from roe poundages. 

The major reason for this is that legal subsistence fishing normally 

continues after roe sales for this species have been prohibited. 

The ,average chum salmon catch obtained from KusKoKwim River fishermen 

interviews during 1974-77 has been approximately 25 percent 'smaller than 

the average catch estimated from roe poundages. Fishermen from four 

villages (NapasKiaK, KwethlUK, Bethel and TulUKsaK) in 1977 reported 

catches that were 40 percent less than those estimated from roe sales. 

It is believed that this is a result of the incompleteness of Oepartment 

surveys and reporting errors by fishermen. From close inspection of 

individual records, there is little doubt that some fishermen are inten­

tionally underreporting their catches. The reasons for this are not 

clear , but may involve a sense of guilt for harvesting more salmon than 

required., 

Due to difficulties involved with obtaining timely and accurate in­

season estimates, annual King and chum catch "quotas· for the KuSKokwim 

River were substantially exceeded before roe sales for these species 
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, Table 2. 	 Comparison between "quotas" and actual catches obtained from roe sales and 
from fishermen interviews, AYK Region, 1974-77. (1977 actual catches are 
pre1 iminary). 

Kuskokwim River (subdistricts 1 &2)
King Salmon 	 1974 1975 1976 1977 

"Quota" Jj None 27,600 27,600 27,600 
Catch 2/ 20,300 32,000 43,000 36,300
Catch y 25.100 45,400 59,600 53,700 

. 
Chum Salmon 

"Quota ll 1/ None 169,800 169,800 169,800
Catch 2/- 313,000 185,100 246,100 222,900 
Catch y 260,900 158,250 202,800 176,350 

Yukon River (excluding Yukon Territor~)
King Salmon 1974 1975 !ill. lliZ. 
"Quota" Jj None 17,050 17,050 17,050 
Catch Y 637 2,363 3,533 10,378 
Catch 3/ 14,237 12,806 ,1 0,371 10,417 

Chum Salmon 
. 

"Quota" Jj None 207,491 207,491 207,491 
Catch Y 131,567 142,656 171,567 114,451 
Catch Y 222,798 199,794 162,217 153,802 

Jj "Quotas" estab1 ished 'by Oepartment in 1975 and adopted as Board regulations
in 1976: subsistence roe sales prohibited when king salmon catches exceed 
1974 recorded catches by 10% and when chum salmon catches exceed 1970-74 
average annual recorded catches. 

Y Catches estimated in-season from 1bs . of subsistence 
ratio and average roe weight per fish information . 

roe sold using sex 

~ Catches from systematic personal interview and survey of subsistence 
fishermen conducted at end of, fishing season" 1977 catch data preliminary. 
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' were prohibited by emergency order. During the 1977 season, buyers were 

required to submit written reports twice a 'week, but this was largely 

ineffective in monitoring production due to reporting errors and the 

large amounts of roe often sold during a single day. 

Wastage: Department, of Fish and Game and Public Safety personnel documented 

only f ive or six instances of intentional fish wastage during the past 

four years involving carcasses left to rot in garbage dumps or along the 

shore. Violation citations were not issued due to lack of evidence 

regarding names of persons involved. Fish wastage during the fishing 

season is ,difficult to detect and prosecute since the disposal of carcasses 

must be witnessed and is relatively easy to conceal (by ,throwing fish 

into the river or into bank vegetation). 

However, many reports or complaints have been received from local 

residents involving the i,ntentional wastage of salmon carcasses. A 
. 


total of nine reports involving wastage were received in 1977, more than 

in any other year. Most of these alleged violations were reported for 

the middle Yukon and Tanana River areas ranging from a few fish to over 

1000 fish . Although many of these alleged 'violations were personally 

witnessed, informants would not indicate the names of persons involved. 

In nearly all the aforementioned instances of documented and alleged 

carcas,s disposals, the roe had been removed from the female salmon'. 

Another difficult to detect, but potentially greater form of wastage 

exists. large quantities of dried salmon captured the previous summer 

have been observed by Department personnel in caches and smokehouses of 

several Kuskokwim villages during the spring. If properly cared for, 

dried salmon can be kept overwinter to be utilized as dog food the 

following summer. Due to the poorer condition of these fish, many 

probably have been discarded when fishing during the current year's run 
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. begi~s. Often the portion of the catch in excess of real need is stored 

1n the open and is very susceptible to spoilage. Again, local residents 

. have reported that this form of wastage does occur in some Yukon and 

Kuskokwim River communities. 

At the beginning of the 1977 season, Department personnel exami ned 

34 caches (storehouses) in several lower Kuskokwim River villages and 

fish camps. A total of 2210 dried salmon harvested durin9 the 1976 

season were observed in 23 of these caches . Eleven caches did not 

contain any salmon from the previous year. Most cache owners were 

fishing and beginning to dry salmon (1977) . 

While visiting one of the villages l.ocated downstream of Bethel in 

mid-June of 1977, a Department employee learned that· one or more local 

residents wer.e broadcasting over citizens band radi o that last year's 

dried fish should be discarded • . The reason that prompted this action is 

not clear, but may include an- attempt to "hide" fish taken in excess of 

need. 

Violation Citations: Protection officers workin9 out of the Bethel 

office during the summer of 1977 issued seven citations involving violations 

.of regulations pertaining to the sale of subsistence salmon roe . Six of 

these were issued for the Kuskokwim River with one issued for the Yukon 

River. The majority of these violations involved illegal purchases or 

sales of subsistence roe during closed periods. Three violations were 

successfully prosecuted, two were closed with no leads, one was closed 

as no violation and one is still pending adjudication. Few violation. 

citations involving subsistence roe sales were issued prior to the 1977 

season. 
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• Exseptionally 	Large Individual catches and Sales: Individual records 

were examined to pinpoint extremely large subsistence catches and earnings 

from roe sales which were made by a small minority of the fishermen. 

Records were examined during all years for Yukon fishermen and during 

only 1977-for Kuskokwim fishermen. The largest Yukon individual catches, 

composed of a majority of chum salmon, occurred in the middle Yukon and 

Tanana River. Vi·llages in these areas generally have a large number of 

sled dogs that are used for competitive racing. Several fishermen 

captured in excess of 5,000 chum salmon each season with a high individual 

catch of 15,000 reported. Four or five fishermen each year made unusually 

large chum salmon catches but owned relatively few dogs. These fishermen 

captured a total of 84,317 chums during the four year period which 

averaged 900 fish per dog each year. One fisherman with three persons · . . 

in the family and owning only three dogs took 8,000 chum salmon i·n a 


single season. Highest individual earnings .from subsistence roe sales 


of $9,200 was made by a Tanana fisherman in 1977. Another Tanana River 


fisherman made $9,000 in 1974 when roe prices were approximately one­


third of current prices. 


Individual catches for the Kuskokwim River during 1977 in 

excess of 300 kin9s and 1200 chums were considered substantially above 

average. Most of the large individual catches were made in the midd·le 

Kuskokwim area and in one or two lower river villages. The largest 

catch of 400 kings and 2900 chums was made by a fisherman with four 

persons in the family owning only two dogs. An individual high of 

$8,300 in roe sales was made from this catch. The next greatest individ­

ual earnings from roe sales was $6,800. 

Circumvention of Regulatory and Statutory Intent: Other incidences that 
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were documented by Department personnel were not violations, but· involved 

attempts to circumvent the intent of existing regulations and statutes. 

Fishermen who hold entry permits can fish for commercial and subsistence 

purposes. Many Yukon fishermen sell only male salmon in the round to 

commercial fish buyers and retain females for subsistence selling the 

roe. At least two Yukon buyers, specializing in subsistence rO'e production, 

continued to purchase only females ($2.00 ea,) after the close of the 

subsistence roe "season" . Also several commercial salmon buyers complained 

that many deliveries made to their plants consisted of nearly all males 

which was not in their best economic interests. 

Changes in Subsistence Catches and Fishing Effort: Prices increased 

substantially in all areas during the 1977 season and there was intense 

competition 'between buyers for subsistence roe. A'carniva1 like atmosphere 

developed near the end of the roe "seasons ' in the Kuskokwim River when 

buyers began bidding against one ,another. Some buyerS offered fisnermen 

pri ce increases of up ,to $1.00 a pound duri ng the 1 ast day or two of the 
• 

"season". In the Kuskokwim River the largest amounts of king salmon roe 

(approx. 22%) were sold on the last day of the season. In the middle 

river (subdistrict 2) the pounds of king salmon roe sold on the last day 

of the season was twice that for any other day. Similarly the pounds of 

chum salmon roe sold during the last day 'of the season in this same area 

was three times that. for any other day. Chum roe sales in the lower 

riy'er (subdistrict 1) did not demonstrate this trend and Were spread 

more evenly throughout the "season". This information along with observations 

made during 1977 aerial and boat surveys indicated that fishing effort, 

except during the subdistrict 1 chum salmon run, increased after the 

announced roe 'season" closures and declined sharply after the roe 

'seasons" were closed . These ,conditions are symptomatic of a fishery 

exhibiting profit motivation. 
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Subsistence catches of chum salmoD, the most abundant species, 

declined throughout a majority of the A-Y-K region during 1966-73 due to 

decreased efforf resulting from fewer sled dogs being kept and more 

employment opportun;ties. Kus~okwim River catches did not exhibit a 

similar decl ine during this period. Yukon and ·Kuskokwim River chum 

salmon catches in areas open to subsistence roe sales increased substan­
• . 

tially during 1974-77 compared to previous recent years . This increase 

was probably due to a combination of factors that included above average 

·run magnitudes and increased fishing effort due to the ability to sell 

subsistence roe. 

Table 3 compares subsistence catch trends for selected Kuskokwim 

River villages during the four year period prior to and after the legali ­

zation of subsistence roe sales. The average 1970-74 .catch for villages 

representative of the area of legal rae sales increased 35 percent 

compared to the 1970-73 period. The average 1970-74 catch for villages 

representative of the closed area decreased 4 percent compared to the 

1970-73 .period. The average 1970-74 catch for Upper ·Kalskag· and Lower 

Kalskag, in the area open to rae sales, increased 111 percent compared 

to the previous four years. Other villages in the area of legal roe 

sales with substantially increased catches during the 1970-74 period 

included Napaskiak, Akiak, Tuluksak and Aniak. 

Table 4 compares subsistence catch trends for selected Yukon River 

villages. The average 1974-77 catch for villages representative of 
.. 

areas where a majority of the roe saleS occurred increased 69 percent 

compared to the previous four years . Increased catches were the greatest 

for Anvik, Grayling and Manley Hat Springs. All villages exhibited 

increased harvests during 1974-77 with Tanana having the smallest increase. 

The average 1974-77 catch for villages representative of areas either 

closed to roe sales or where sales did nat occur increased 22 percent 
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T.ble 8 • ComparIson of subsIstence salMOn catch t rends 'or selected KuskokwIM RIver vIllages for perIods 1970-73 and 1974-77!1 

11,113 21,367 
50 , 501 18,636 25,256 42,818 34 , 305 39,523 

15 ,233 25,084 . 13,577 
38 ,496, 40,165 
21,363 31,313 
17,542 20 ,965 
16,727 15,413 
9,157 . 13,244 

21,234 31 ,830 
10,998 14,997 

24,468 
30 , 251 
23,640 
16,566 
10,401 

.24,169 
27 ,946 

31 , 592 
19,745 
17,108 
11,757 
25,295 
16,297 

K"eth luk 
Aklachuk 
Akiak 
TUluksak 
Kalskag y 
An 10k 

35,634 
36,798 
16,293 
9 ,621 

19,347 
12,166 

. , 

19,505 
17,116 
11,952 
6,395 
9,995 
6,009 

16 ;058 
13,138 
7,007 
6,463 
7,955 
7, 348 

23,009 
12 ,456 
8,013 
7,268 

10 ,727 
14,571 

23,752 
19,877 
10,816 
7,437 

12 ,006 
10 ,025 

42,441 
16 , 834 
19,726 
14,144 . 
23,945 
H , 257 

rooked Cree 
Sleetmute 
Stony River 

otals 

VIllage Roe Sales Proh IbIted ~1970-1971 
1974 197 19 

D,t04 2,6~ 
4,481 6,013 
4,767 6,063 

~ (chilile,
- 2 ) 

(t 15S I 
(" 11 

.'­
1/ king and chum catches combined 
21 village selected on the basis of the ten villages with largest subsistence catches
11 Upper and Lower Kals~ag . 

• 
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Table 4 • Compartson of subststence salmon catch trends for selected Yukon River vIllages for perIods .1970-73 and 1974-77Y 

Grayling 
Nulato 
Tanana 
Manley 

Alakanuk 
Enrnonak 
Hughes 
Hus1 II 
Allakaket 

Y kIng and chum catches combIned 

-

; 



· compared ·to the previous four years. Four of these villages exhibited 

no appreciabl e change in catch trends over the eight year period, but 

two villages, Huslia and Ft. Yuko~exhibited substantial increases although 

the total numbers of fish were small. 

There are some indications that subsistence fishermen are exerting 

more effort during the early portion of the season (and runs) w:hich may 

be in response to cornpeting ·with other fishermen for an increued share 

of the subs istence roe sales . Figure 3 shows .seasonal catch patterns 

for the Kuskokwim River during and prior to the legalization of subsis­

tence roe sales. Generally these graphs show catches were made during a 

longer time span .during years when roe sales were not allowed . The 1964 

season was an exception, but the run that year was exceptionally late 

and of short duration • . If this trend of greater fishing effort early in 

the season continues, then measures will have to be taken to spread 

subsistence harvests .throughout the run to prevent overharvesting of 

specific stocks . This will require additional weekly closures. 

Due to increasing· subs i stence effort, mainly in the middle Yukon 

and Tanana River, increased subsistence fishing weekly closures for all 

major fisheries were promulgated by the Board of Fisheries beginni ng 

with the 1977 season. Also the large subsistence king salmon catches 

made in the Kuskokwim River during the last two years has resulted in 

shorter commercial fishing seasons for that species. 

Conclusions and Recommendations 

The issues associated with subsistence roe sales are complex and 

require careful examination of economic and social as well as biological 

factors . The. Leg·islature has requested that the Department make a 

recommendation on the fate of future subsistence roe sales. The Board 

of Fisheries, which is ultimately responsible for the promulgation of 

all fisheries regulations and the Legislature itself, must make the 
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final decision. 


The opposition to continued subsistence roe sales being expressed 

by local residents must be given strong consideration. The first hand 

Knowledge of persons residing year round in rural communities cannot be 

duplicated by occasional surveys and visits to these same communities by 

State employees. As previously indicated, abuses associated with t he 

subsistence roe fishery are difficult to detect by conventional fishery 

surveillance methods. 

Five separate proposals have been submitted for consideration at 

the December 1977 .meeting of the Board of Fisheries recommending complete 

prohibition of continued subsistence roe sales. All of these were 

submitted by l ocal residents or organizations representing local residents 

including the Lower Kuskokwim and Lower Yukon Fish and Game Advisory 

Committees. Two other proposals were also submitted by local residents 

that· involve greater restrictions upon subsistence roe sa.1es. For the 

first time in four years, fishermen have openly discussed problems 

associated with roe sales not only among themselves, but with Depar tment 

biologists and Fish and Wildlife Protection officers indicating a growing 

unrest over this issue. 

It is the Department's recomm.ndation to the Board of Fisheries and 

the Legislature that the sale of subsistence salmon roe be prohibited 

statewide beginning with the 1978 fishing season. This recommendation 

is based on several factors which include: 

1) 	 Continuation of the sale of subsistence salmon roe will require 

further fishing restrictions and re-examination of the Department's 

policy of affording subsistence fishing the highest priority 

among beneficial fishery uses. A relatively few persons 

fishing primarily for the purpose of selling roe will adversely 
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affect others who are much more dependant on a subs i stence 

livelihood. 

2) The growing opposition by local fishermen who are the di rect 

beneficiaries of continued roe sales. indicate that abuses 

associated with subsistence roe sales are more widespread and 

serious than indicated. 

3) The trends of increasing subs i stence catches and effort. 

apparently in response to profit motivation. could jeopardize 

future maintenance of salmon stocks especially during years of 

small runs. 

The loss. of revenues to both fishermen and processors resulting 

from the prohibition of subsistence roe sales can be expected to be 

controvers fa 1 • Individua 1 fi shermen and processors will be affected 

differently dep~nding on the availability of alternate resources and 

incomes: Although a comprehensive analysis of the economic impact of 

roe sales prohibition was beyond the purview of this report. prelimin­
. 

ary analysis indicate that relatively few indi viduals are making substantial 

incomes from subsistence roe sales. 

If subsistence roe sales are prohibited. attention must be focused 

on methods of preparation and stor.'ge of roe for local use. Salmon roe 

was apparently used as a foodstuff for both humans and dogs to a greater 

extent many years ago . Fuller use locally could result in a decrease in 

subsistence demands and other expenses. Sled dogs are on the increase 

in some villages and use of salmon roe as a dogfood supplement will 

reduce the need for subsistence salmon and commercial dogfood. 

The populari ty of subs i stence roe sales in upriver areas was due 

partly to the l imited commercial fishing opportunities existing in these 

areas that included small commercial catch quotas. lack of markets. and 

persons ineligibil~ for entry permits . Restrictions have since been 



. relaxed in some of ,the upstream fisheries. For example. average earnings 

by commercial fishermen in the Anvik - Ruby area now rival those in the 

lower Yukon. 

Prohibition of roe sales is expected tc result in the stabil ization . 

or reduction of subsistence salmon catches in the near future. especially 

for chum salmon. If substantial catch declines occur and the ·biological 

status of the runs are unchanged. a surplus would be avail.ble for 

commercial harvesting. The Board of Fisheries could exercise the option 

of allowing the surplus to be harvested in the local commercial fishery. 

Prohibition of subsistence roe sales can be expected to result .in 

attempts at blackmarketing. Due to. the small department staff. remoteness 

and vast size of the fisheries and the existence of subsistence fisheries 

within major commercial fishing areas, speci al steps will have to be 

taken to . minimize blackmarketing of subsistence roe . to include: . 

1) 	 Require buyers of commercial salmon to submit weekly reports· 

detailing production of both fish and commercial roe. The 

Department will continue tc sample catches each week for 

average roe weight and sex ratio information to determine 

amounts of roe contained in the commercial catch. ·Overages" 

will indicate possible illegal purchases of subsistence .roe 

which will not be allowed tc exceed established limits. 

2) 	 Units of processed (boxes) or unprocessed (buckets) of roe 

will be aSSigned consecutive numbers by each buyer and these 

units must be examined by a department representative prior to 

being shipped to another location. 

3) 	 Commercial buyers will be required to purchase both male and 

female salmon in the same ratio obtained from the fishi ng 

gear; fishermen will be required to follow the same condi tions. 
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4) 	 Temporary fishery technicians will continue to be used to 

monitor subsistence catches in selected cOlllllUnities. A coord­

inated surveillance program targeting commercial buyers must 

be worked out in advance with the Division of Fish and Wildlife 

Protection. 

,. 
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• Appendix I 

LAWS OF ALASKA 

1915 

S8 -51 .. 
• " 
AN ,Acr 

Relatin, to the sale ot ::;ub::l:1tence caulO!lt ••1111On .&&5, and · 
provl~ln, tor an effectIve ~tc. 

-, 

• 

IE ;t ENACTED BY TK£ LEGISlATURE OF THE STATE OF AI.ASKk 

• $ecUe:n 1. INTENT . (a) It 14. th... 11:tent of u..:. 2 of thls 
Act tel pera1t the sale or tr:lde ct .&1:!1orT rge !.n l.Ia.' ~rctlc· 
Yukon-Kuskok.l~ ~lstrl~t Ur."C~ strlct r~rM!~ ~nd rC~::ltorr 
~rovl.1on. to a:::ure the hc~lt~ or ,ubs!::;t~nce ~ceno=lc::; 1n :lrC:l$ 
where :such v,n w111 not J...cpard.lz.c ~r interfere .ith the aalr.ten. 
ance ot ezlstln£ :.lDen stocks. 

(b) It 115 the 1ntent of sec. 3 or thIs Act to control tbe 
.a~te ot .almon re.o~es. . 

• Sec. 2. AS 16.05 115 amended bJ addlnt :l new scction to 
"ad: 

s.c . 16.05. 827 . s.\LE or SUBSISTENC! SAI..'I'!ON ROE. (al
NotwIthstandIng sec. 9vO(17) ~r tril:: chapt~r. the bocr~ ~y 
adopt ~tul~tlor.s p~raltt~r.. tbe sale of ~uD~~~Lence saloon 

"roe under eondltions tbe board conslders acvlsable. 

(. ) The board .. .ay peMnlt SlODslstence s<l.1.#Ion roe sale" 
Dn:der Cal of thls ••ctlon if 

(1) the aeeustomod contrlbu~lcn of SQ1~n ~o 
particular .ub.lst~nc~ ccono~ics wil: bc ~i~talnc~. as 
IIOdlne~ by current noeela; :Ulel 

(1) sub:ll:ltC'ne~ ':'11,",," "'~. snles vUl n"L Jeor-Ilt"­
dl;e or 1nterr~re with :h~ ealr.:cnance of s.lmQn atae~. an a 
.vataln~~ yleld =asls. 

No person May pureh:~~ or trade for. ~r aLt~~t :0 
or trolde for ~ub:ro:Stt'nc. sal.,n roe unle:;.:; lIe 
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'" ,~.:. 

CbaPtir 99 

peG•••••• an annUAl p~",1t l:1su~d by the t'~:::;., .~ .. l",n~·r. Ttw 
~olllll1;:Uont:r 4IO).J :sptocU-y. tt"r.m.' .~~:I. c;!m11:1;m ; "r ., ~'I: ~1t 
f"equired ufI,1cr thi:: ::i'etl"n. · . 1l~· 11cen:lI!, '."1.1 ,., V~Ml.1t or 
lnteria pennlt 1:: :"1:!1ulr"d r~'r th~ :opeclrl\' :t~p. .:or =,eJ.l .!:II~ 
.ubsistence :14111101\ ~.:: . 11" per:!"n Jr,4J.y r~,,",;: ...a , "'!'" t. l'":ln:ljOort 
or attC'lftPt to \'lurcli:t::c or transp.,rt ::alJ:ton I ·.. •.• w~lC'h !'Ie 
1mO•• or tuu: rt'iltiOn t!O icn",w w:u tuken In v.l. , .. lilt1...01 "1' I;h1$ 
u'ct1on or r.culatlons acioptert lUu.ler n . 

(d) It t~ c~.cis$10ncr rinds th4t ~le or sub~t s tence 
aalslal\ I"OC' ls resultl"~",: in ...·;Utl! ot :;All:!OfI -::;!.rcOls~es • • i:tIr.01". 
to nllBOn .toc:Cs ; or -:irr:~u:"/ent1:1n 'or s:\l~n ~r'::.r.elll'·lIt 
progr.__ , he ~y c10•• ~n~ ur al! ~~al to :;ub:;lstcnce 
..lacn ~e :sale by e%Crr.~nc~ or~e~ . lr th~ co~l:;~lon.::r 
t1nd. tbat the :;ubr,l.:at~'n..:.:: ..: ...tc~ ln an :tr'llt '::to:et'(is or l!'l 
11kely to O:llceed, by 10 I'IJr' eent, the 191" :;uosl:;ten.::C' cat-ell 
tor that srlta, he ::h,..ll close th.;lt arCil to z;ubsl:;':.l.1l1c~ 
aalslan roc: ::ale by e::crC;C'lIcy oraer. ., ' . 

(e) Orlr,lrul puren..:r.Sl.'l·~ ot ~ub:::l::tencc !l101rnun roo 
shilll record 1I1fol-:r;;lt1C'n rl"lu1ro!d by the d'::NI.r' t lltCnt on flsh 
tickets supp11ea by th~ aepert~·n~. 

(rl The board .ay ado;t rer,ulat10nS 1: e~n.!der. 
nece.sary tcor thl.' ;;dCl!nistr':l.tlon or t~l:; :;llct!.On. Tho.: boaro 
-ar drleGate It. a~thorlty under this section to the comm1::­
Slofte''', 

(6) A per:;on vhe vlolates th1s ::eetlon or Il rIJ&ul.;ltlon 
adopted under lt ls pun1shablIJ by a t!ne of not .are t~n 
.$10 , 000, or' by impriaonmen t for not !!lOre :hAl'! sl:;; IaOnth., or_1 both . 

(h) In th1s sectlon, Msub::1:tence salmon roe" means 
salmon roe lne~dent:l.11y obtained ~s ~n un&vol~ble .by. 
product at la~rul subc1stenee tlshlng• 

• Sec . 3 , . AS 16 . 05 1s acended by adding a new seet10n to 
:read : 

Sec. 16. 05.831 . V~~ O~ SAL~~. (a ) It 1. unla~ru1 
tor .. person t:) vaste ....1I11C'n !ntentl"nall~', k:\0-..rlnF;11 , or 
wlth reckless dlsrecard for the eonsequences. r~ this 
sectlon , M"a.te M means the fal1ure to ~tl11:e the rAJ orlt r 
of the carcass , excludlng v1acera and s~x ~arts. ot salman 
wh!.ch are to be 

(1) aold. to a eOJ:lZ:lere!al bl.l)'er or procc1lS~r; 

(2) ut111=el1 tor consumptlon by hu=&ns or domes_ 
ticated. animals ; or 

(3) ut111:ed. t or sCient1tl c , ~uc.t10nal. or 
41apla,. purposes. 

(b) The e~ls.ioner m.:Iy authorl:e other usC'. or 
&.1-0" upon reque::t 1" he r!.ncb t!'lftt tl'l d.:o so wC'u1d be 
conalstent vlth lII&XlJDull A:\d. vlse use ot the res"urec. 

(el A r~rson vh~ Ylol~tes thls . sect10n or n rctu1~tlon ' 
adopted under 1t 1. rur,llhnoh by a rir.e or not 1t01"'~ tl'lltn 
.$10.000. or by 1~~r1.on.~nt tor not ~re t~n .1~ =onths. or 

-.­
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L m. '7' 
Appe~dix Ill. Subsistence salmon ' roe sale infOrmation by sub-area and year,

Kuskokwim area , 1974-77. , ,' 
" '~\'l. ' i'f" ~' , . 


'Poo"as of U'A~POGeSSe;t;oe:::v a1ue No. pe~ons Av . value
1
/


King saolmon Chum 5-al!uon of 'sales reoort,"g ~er ~erso~ 
Low~ Kuskok- 1974 28,3SQ . 93,64l $ 164,934 1187 13 
wim -Ri ver 1975 19 ,8~1: 40 ,839 $ 91,358 977 $ 94 
M~to 1976 53 ,678'" 65,448; $ 256,848 987 $ 260 
Akl~'.· 1977 29 ,93G'" 80,657... $ 407 ,827 929 $ 439 

(32,M2);,,_ (70,147) ($230,242) (T02O) .' ($ 226) Jj._,_ '_~::::~.__ (Average~___==,_ .:::.;,, ___.' _
Mid-Kuskokwim 1,974 3,!!32, 4,861 $ 11,871 160 $ 131 
Riv~r , Akiak - 1975 2,304 - 16,534 $ 28,257 128 $ 108 
Chautflbalok 1976 6 ,300 . 27,1 34 $ 69,239 227 $ 269 

" .', 1977 17,99A" 31 ,376 $ 203,211 290 _ $ 701 
-,; (Av,erage) ( 7,Wl, (19 ,976) ($ 78,145) (251) ($ 389) Jj 

, 
1". : ::' --~----~~----------------, -'" '>;:e '''1 

--, , - -- - 1974--- 32,1627"--- 98,504 $ 176,805 1347 $ 131 
Tot~,1 s - 1975 22,11"5 ' 57,373 $ 119,615 1105 $ 108 
Kusk'okwim T976 59 ,97-8 ' 92,582 $ 326,087 1214 $ 269 
River 1977 47 , 924 . 112,033 $ 611,038 1219 $ 501 

"', (Av.erage (40,620) ( 90,123) .($ 308,386) (rnn ($ 253) Jj
- --------_._-------­ '\ ,! S·V· 

1974 1,631'-- 93 $ 2,327 91 $ 26 
---~ -'-'--- ,,- .. 1975 -- 2,2st" -., 236 $ 3,780 92 $ 41 

Quinhagak 1976 2,232 2 ,959 $ 10,066 107 $ 94 
'"- 1977 3,250 3 ,967 . $ 24 ,838 85 $292 
00' (Average) ( 2,349) ( 1,814) ($ 10,252) (94) $ 109) Jj. 

... - , .. - _..•..__.-. _... -- ..: .... 
~O!lfl!ll"'s Bay , 1974 488 5 $ 666 Y Y---- -..-.--.-- -_.. . 

Hooper Bay 1975 0 102 $ 153 3 $ 51 

1974 34,581 98 ,602 $ 179,798 14:;8 $ 125 
1975 24,399 57 , 711 $ 123,548 1200 $ 103 

Area Totals 1976 62,210 95 ,541 $ 336,153 1321 $ 254 
1977 51,174 11 6,000 $ 635,876 1304 $ 488 

(Average) (43,091) ( 91,964) ($ 318,844) (Tm) ($ 242) Jj 

111 Average sales value. average number of persons for sub- area 

Y21 Information not availab le 
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Appendix V. CollJilercia1 salmon catches and fishennen values for the Kuskokwim 
and Yukon Rivers , 1974-1977. 

Kuskokwim 1/ 

. ,. 1"974 
. 1975 
1976 
1977 

Totals 
[Averages] 

Yukon 

1974 

1975 

1976 

'1977 


Totals 

[Averages] 


Tptals 

1974 

1975 

1976 

1977 


Total 

[Average] 


King 

31,000 
28,000 
49,000 
58 , 000 

166,000 
[42,000] 

·98,000 
64,000 
89,000 
96, 000 

347,000 
[87,000] 

129,000 
92,000 

138,000 
154 ,000 
513,000 

[128,000] 

Numbers of Fish 

Ch um 

196 , 000 
224,000 
232,000 
299,000 
951,000 

[238,000] 

879, 000 
985,000 
762,000 
795, 000 

3,421,000 
[855,000] g :£] 5,,000]- " 


1,075,000 
1,209 , 000 

994,.000 
1,094,000 
4,372,000 

~ed~~:t.t~~gTota1s 


~ ~~,'OOD :'i ;; ~ ~ ~9,6,OOO 

iZ~,Mo~ ~ 
167 

[212,000] . 

- ~ 380,OOO 
448,000 
639,000 

1,963,000 
[491,000] 

§ ~~ ; ~: .~; ~ ~ 
",," : 1 .:.':::; ::: "._ 

;:. \ 6; oolf ,. ::: ' 993, 000 
2, 000 
5,000 

36, 000 
59,000 

. =.=0-' . ::. c 
:.::: ::;:-: :: ~ , .., : 

y 

-~li5,O'00 
130,000 
172.000 

': 318 ,000 
:: - 905,000 

[1,093,000] , ,[226,000] 
• 

1,051,000 
856,000 
927,000 

3,827,000 
[957,000] 

. 

1,489,000 
1,431,000 
1,304,000 
1,566,000 
5,790,000 

[1,448,000] 

!I Also includes catches from Quinhagak and Goodnews Bay. • 

; 

~• '" ­'" --
 . 
,-, -

v 

~ ,;0 _

. "- ¥ i ~ 
~ ;-- " ­v5 
~ 
~~ ., ­, 
~ i: "'---- .- - ­
.• . 
~' ;' ,.

• 

,'= 

3S 

$ Value to 
Fishermen 

$1,056,000 
899, 000 

1,380,000 
. 3,675,000 
$7,010,000 

[$1,753,000] 

$1 , 921 , 000 
1,793,000 
2,151,000 
4,300,000 

$10,165,000 
[$2,541,000] 

$2,977,000 
2,692,000 
3,531,000 
7,975,000 

$17 ,175,000 
[$4,294.000] 



Append Ix VI. Subststence salmon catches made tn the Kuskokwt~. lnd Yukon RtYers 1964- 77• 
(catches rounded to nearest 1000 ftsh) . 

Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 . 
1975 
1916 Y 
1917 

w Totals 
en 

[Ayerages] 

Kuskokwtm Rher 

Klnll. 	 Chum JJ Total 

29.000 190. 000 219,000 
27.000 283.000 310,000 
50.000 . 175.000 225,000 
58.000 205.000 263,000 
30.000 " 260.000 290,000 
40.000 199.000 239,000 
69.000 246.000 315,000 

43,000 116, 000 159,000 

40,000 120,000 160,000 


. 39,000 	 179,000. 218,000 
27,000 217,000 304,000 
48,000 176,000 224,000 
58,000 214,000 2e2,OOO , . I "~ ",,~·,53,000 190,000 

0 , 
243 ...000 -'• . I ,

611,000 2,840,000 3,451;000
• ,.. 44,000 203,000 241 , 000' . 
· 

11 Includes s.iall n...be.. of other ..1~n spect.. .-- " I C 1CC} ( ' 
I' ~'"l ',~ .~ , 

ry Prelh.tnlrl cltches. ". I. ·" ..!.. • .- ... ,.• ~ v (0 , 

fl. _ r ,~ ,. }Uo,. a ."' I L)~,J '. ) .....1 

. " I" " 
~ 	 r - . ~"" , 

II> " ., 
.,'.' 

..:.... ..., , i ,', ("' , '." • I". c;)o C..ll~ · 0 r-, • ,-;:!'. C'" ~:> .':-. c ;. , ~ 'J.. .. - .. .. 
n 0 ; ,('< 1 It... 

i, • - 10 " J .I:",.'" r ·- .~. 

~ " 

Yukon Rfver 

Ktng 	 Chum JJ Total 

i6, OOO ' 481 , 000 497,000 
17,000 449,000 466,000 
12 , 000 206,000 218,000 
16,000 215,000 291,000 
12,000 119,000 191,000 
14,000 208,000 . ,. 222,000, 
14,000 222,000 ,'. -' '.' 136,000 . 
25,000 221 ,000 246 ,000 
20, 000 135,000 155,OO!! . 
24,000. 201,000 231,0; " 
20,000 ~ . J~ ,· ', r.::302,OOO ,:;, _, ) "' 322,0 ().l 
12.000 ' : ~~-., ""182.000 c.. I ~~""O 


18,OQ(I "~I' ; ,:,. ; 254,000 : ' : -: r.~:~ 

11,000 1''; ~. . " 251,000 ~ "' < ' #" ">2 

, ... h-N
237.000 3.672.000 · I~(! I · ;,- .3.. I 

'" 17,000 • 262,000 279, oHo 0 

" , 
;" 1 	 ~ o ,_,J ~. C .. ( ... , _ 
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