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Rt:SUMt: 

Dans la présente étude, l'auteur traite de la pêche du hareng 

plein pratiquée en COlombie-Britannique. Il s'agit d'une pêche 

lucrative par laquelle le hareng rassemblé en bancs est capturé 

au filet ou à la senne sur les aires de frai, durant une br~ve 

période de ponte en mars. t:tant donné la nature particulière de 

ce produit et de la vulnérabilité des stocks, la pêcherie doit 

être soigneusement surveillée et gérée directement sur place. Le 

moment de l'ouverture et de la fermeture de la pêche est d'une 

importance capitale pour assurer que le produit soit de la 

meilleure qualité possible et qu'une quantité suffisante de 

poissons puissent s'échapper. 

L'auteur étudie divers aspects importants touchants la biologie, 

les techniques de pêche et la structure actuelle de la gestion, 

afin de procéder à une évaluation des méthodes courantes et 

possibles de réglementation. Les effectifs de ce secteur de 

pêche se sont continuellement accrus, malgré un programme de 

limitation des permis inauguré en 1973. Récemment, de fortes 

concentrations d'effectifs sur les lieux des pêcheries ont 

soulevé de sérieux problèmes de gestion. L'auteur analyse 
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diverses propositions visant à rationaliser le secteur et à 

améliorer les stocks. Il traite notamment de permis limités à un 

endroit particulier et d'arrangements de groupe comme moyens 

d'éviter la congestion des aires de pêche à court terme. Il se 

penche également sur la possibilité d'instaurer à long terme des 

contingentements commercialisables spécifiant une quantité 

maximale des prises par bateau. 
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SUMMARY 

This study focuses on the British Columbia roe herring fishery. the 

fishery is a lucrative gillnet/seine fishery in which schooling herring 

are taken on spawning grounds during a short spawning period in March. 

Due to the specialized nature of the product and to the vulnerability 

of the stocks, the fishery must be carefully monitored and managed 

"on-line" on the grounds. Timing of openings and closures is crucial 

to ensure maximum product quality and adequate escapement. 

This paper reviews the important aspects of the biology, the fishing 

technology and the existing management structure in order to assess 

current and potential regulatory methods. Capacity has grown continuously 

in the fishery despite a license limitation program introduced in 1973. 

Serious management problems have recently arisen because of large 

concentrations of fishing power on the grounds. This paper analyzes 

several proposals aimed at improving efficiency and manageability of the 

stocks. Area-specific permits and pooling arrangements are discussed 

in detail as means of relieving grounds congestion in the short run. 

Attention is also given to the possibility of moving towards marketable 

vessel quotas in the longer run. 
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Until very recently, the British Columbia herring industry was totally 

overshadowed by the salmon industry in commercial importance. Like the salmon 

industry, the British Columbia herring industry began in the late 1880's and 

developed roughly in conjunction with expanding markets for the final product. 

From 1900 to 1935, herring was caught in purse-seine and drift nets and shipped 

to the Orient as a dry, salted product. Early catches ranged between 30 and 85 

thousand tons per year. In 1935. a fish meal/fish oil reduction industry devel 

oped and a further expansion occurred with catches fluctuating around 100 thou 

sand tons per year until World War II. Technological developments (use of 

trawls, echo sounders, powered hauling blocks, attracting lights, and drum 

seines) and further market expansion during the 1950's and 1960's encouraged 

increasingly larger harvests. In 1962-63, a record harvest of 264 thousand 

tons was taken. Similar large harvests were taken the following two years but 

in 1965 and 1966, catch dropped drastically to 180 and 185 thousand tons respec 

tively. When the fishery failed to show evidence of recovery in 1967-68 it was 

closed early and for the next four years, only minor local food and bait fish 

eries were permitted. 

During the reduction fishery phase, closed seasons and area quotas were 

the two principal forms of regulation. Geographical quotas were introduced to 

spread fishing pressure and avoid overfishing local stocks, particularly the 

most accessible areas on the lower East Coast of Vancouver Island. For the 

most part, however, the quotas had little effective impact since they were not 

needed in remote areas and were often extended in closer fisheries. In addition 

to in-season quotas, the herring fishery was closed during the critical spawning 

period. There were no gear restrictions enforced during the season. 

REGULATION OF THE BRITISH COLUMBIA HERRING INDUSTRY* 

1. Introducti on 
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After the 1967-71 moratorium, it was judged that the herring stocks 

had rebuilt sufficiently to allow resumed fishing at an initially-reduced 

scale. At the same time, a very important trade development occurred as 

Japan relaxed import restrictions on foreign herring roe products. This 

Japanese policy change was in response to declining stocks of Asian herring 

and the result was a lucrative new market for British Columbia herring 

products. In 1971 a small 8000 ton fishery was allowed, and over the 

next few years harvests were increased to a high of 94 thousand tons in the 

1975-76 season. More spectacular than the harvest growth has been the 

landed value growth spurred partially by Chinais reduction in roe exports 

to Japan in 1975. Landed value last year reached $122 million, a remarkable 

ten-fold increase over the 1973-76 seasonsl averages. Table 1 summarizes the 

industry's history. 

In light of such extraordinarily rapid growth, it is hazardous, at best, 

to venture predictions about the herring industry's next decade. It is diffi 

cult enough to sort out what has happened most recently and what implications 

recent events have for the immediate future. What is apparént is that the 

future depends very critically on the mix of biological and economic regulations 

whaich have been and will be adopted. This regulatory structure is the focus of 

the analysis which follows. In the next section we will discuss in some detail 

the most important features of the Pacific Herring lifecycle as background. 

In Section 3, the technology and methods of the primary fishing industry are 

surveyed. Sections 4 and 5 outline the principal features of the biological 

management structure, including those regulations implemented under the 1974 

license limitation program. Sections 6 and 7 present an analysis of regulatory 

activity as it affects the British Columbia herring industry. Sections 2-5 

should be considered background for the main part of the study contained in 

Sections 6 and 7. 

L I 
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TABLE 1 

Total Harvest and Landed Value by Gear Type 

Total Total Total Total Gear 
Landed Harvest Seine Gi 11 net Split 
Value (103 Harvest Harvest (Seine/ 

Year (106 $) tons) GN) 

1972 2.3 36.1 37.6 0.5 99/1 

1973 10.5 56.1 49.5 6.6 88/12 

1974 11.9 48.0 31.0 17 .0 65/35 

1975 13.8 58.7 36.1 22.6 61/39 

1976 23.3 86.9 51.1 35.8 59/41 

1977 29.5 81.3 47.7 33.6 59/41 

1978 52.9 69.6 28.1 41.5 40/60 

1979 112.3 41.1 20.6 20.5 50/50 

Source: Fraser (l980) 
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2. Biology and Lifecycle of the Resource 

(a) Spawning Behavior 

From the commercial point of view of today's British Columbia herring 

industry} the most important phase of the Pacific Herring's life cycle is obvi 

ously the spawning phase. Pacific herring, unlike their Atlantic counterparts, 

are shallow water shore spawners. During early spring, mature fish (those at 

least in their third year generally) begin to appear 1n large aggregations in 

the general vicinity of their spawning grounds. Although there 1s some mixing, 

it appears that the bulk of the fish return to the general area in which they 

were spawned.l Management authorities have identified 16 major clusters of 

spawning grounds whose spawners may be identified as separate stocks.2 

Some stocks appear just prior to spawning whereas others arrive and re 

main in dense schools for several months. Upon reaching the deep channel stag 

ing areas near the spawning beaches, herring stop feeding and remain until their 

reproductive organs mature for spawning. During this time, eggs take on water 

in the sacs and swell, accounting for 20-35% of body weight. 

As the spawning is triggered, herring of both sexes in equal proportions 

(though not paired) move into the shallows and onto the spawning grounds. The 

fish rise to the surface and mill about suitable spawning substrates such as red 

algae, sea grasses, rockweed and kelp. Females initiate several hundred spawning 

acts of egg discharges in waters generally shallower than 6 meters below high 
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water mark. Each female deposits a total of 20-40,000 eggs over a period of 

time involving spawning acts and rest periods. As the eggs become attached 

to the substrate, the male herring discharge milt randomly into the surrounding 

area, turning the water milky and opaque. Fertilized eggs sink to blanket vege 

tation and rocks in layers of varying thickness. 

After spawning is completed, adult herring migrate back to their feed- 

ing grounds and begin voracious feeding over the summer months. Fish spawnings 

in Johnstone Strait and Central British Columbia return to feeding grounds off 

Juan de Fuca Strait whereas Queen Charlotte Island and North Coast herring are 

found in Hecate Strait during the feeding season. During the feeding season, 

adult herring cluster in schools of from 1 to 10,000 tons and appear to move 

many miles north or south with their food supplies. The two major aggregations 

(Juan de Fuca and Hecate Straits) contain an average of 200 and 100 thousand 

tons respectively with another 50 thousand tons scattered over other areas. 

As winter approaches, the herring again begin to gather in larger schools and 

migrate back to their inshore spawning grounds. The cycle repeats during the 

spring with the most intense spawning activity moving northward along the coast 

line during the six week period between late February and early April. 

(b) Egg and Larval Stages 

The incubation stage for Pacific Herring is dependent on water temperature 

and ranges between 10-21 days. During the egg stage, an estimated average mor 

tality rate of 20% occurs as a combined result of predation of sea birds on 

shallower beaches, wave action during storms, and smothering in areas where 

intense spawning has deposited over-thick layers of eggs. Normal spawn deposi 

tion ranges between 1 to 4 layers in thickness and covers approximately 70% of 

the substrate. Hourstonand Haegele have estimated the total number of eggs 

J 
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deposited to be 3 x 1013 over all of British Columbia's spawning areas. 

At the end of the 2-3 week incubation period, the larva breaks through 

the membrane and begins to feed on its egg sac. During the first few days 

larvae remainat the surface in one meter diameter balls containing millions of 

larvae. Hatching from eggs deposited in a single spawning is virtually simul 

taneous. At one low tide the beach will be covered with eggs whereas at the 

next only egg cases will remain. During a five week period following hatching 

the larvae will deepen, develop rudimentary fins and take on an opaque color. 

As swimming ability develops the larvae begin to disperse and also learn to 

feed on their food supply of small plankton. It is during this stage that the 

herring is most vulnerable and, as a result, year-class strength is determined. 

An average mortality rate of 99% occurs as a consequence of predation, current 

and wind conditions, inadequate blooms of phytoplankton. cannibalism, and 

other factors. 

(c) Juvenile and Immature Stage 

The remaining first year of life (July to March) is called the juvenile 

stage and is characterized by metamorphosis into adult form (10-13 weeks past 

hatching) and rapid growth during the summer. During this phase, the juveniles 

gather into increasingly larger schools in the protected bays near the vicinity 

of the spawning areas. It is at this stage that reasonably accurate estimates of 

future recruitment to adult stocks may be made. In September, the schools move 

seaward to the major adult feeding grounds off Juan de Fuca and Hecate Straits. 

They are usually found in slightly deeper water than the adults. Mortality 

averages about 20% during this phase- mainly from predation. 

Immature fish are those which have survived their first year but have not 

yet reached spawning maturity. During their second summer, weight and length 
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approach averages of 60 grams and 150 mm respective1y--approximate1y 50% 

gains over previous summer size. Immatures join adult fish in the same off 

shore feeding grounds of depths of 100-150 m. 

(d) Adult Stage 

Adult fish are those fish which have spawned before and in addition, all 

fish which will mature and spawn during the next spawning season. Three year 

old fish spawning for the first time have reached average lengths and weights 

of 185 mm and 90 grams respectively. During each of the fourth and fifth years 

the fish will gain 30 mm in length and 30 grams in weight. Mature fish are 

deeper and fuller bodied than younger year-classes and in the British Columbia 

fishery, most fish average between 175-250 mm in length and 70-200 grams in 

weight. The largest fish recorded was 310 mm long, 340 grams in weight and 15 

years old. During adult stages, mortality averages about 50% per year. Preda 

tion (and fishing) are major causes of morta1ity---particu1ar1y during the spawn 

ing period when they are clustered and accessible to seals, sea lions, salmon, 

and birds. There appear to be differential mortality rates for older fish 

since most of the older fish are females. 

Figure 1 describes the life cycle in summary form--inc1uding location of 

major aggregations of the herring at different parts of their cycles. 
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3. Harvesting and Processing Methods 

To a large extent, the spawning behavior discussed above is the overriding 

determinant of the structure of the British Columbia herring fishing industry. 

By its very biological nature, this fishery isa very short and very intense 

industry where the entire season's harvest is concentrated in a six week period. 

In any given spawning area, the situation is even more intense since indivi 

dual-stock spawning runs last less than a week and often only one or two days. 

Of necessity, the harvesting sector, the processing sector, and the management 

agency must gear up, operate, and close down faster than most other modern 

fisheries. 

As previously mentioned, spawning takes place close to shore and at several 

locations in British Columbia. As the fish find a suitable substrate to begin 

spawning, they fan out along a longitudinal axis whose length may extend up to 

several miles long and whose width may vary from a few to 1000 meters, depending 

upon the slope and vegetation of the substrate. Some spawnings will continue 

for several days whereas others will be completed in a few hours. In any 

case, as the fish wait to begin spawning, they "ripen" and become increasingly 

desirable as high quality final product in the Japanese herring roe market. 

Test sets are taken by management authorities and when ripe roe makes up 10% or 

more in weight of a random sample of fish of both sexes, the fish are judged 

ready and the area is opened to fishing. As fishing and spawning take place, 

spent fish mix with the remaining ripe fish and gradually the roe content falls 

below 10%, of which point a fishery will be closed (or before if the area quota 

is reached first). 

Two types of gear operate in the herring fishery--purse-seiners and gi11- 

netters. Gi11nets are less than 150 fathoms in length and are fished from 
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aluminum skiffs (punts) designed especially for this fishery. The skiffs 

average about 24 feet in length, are about 6 tons gross, and are valued at about 

$lO,OOOonaverage. Many also contain electronic gear such as sonar. Gillnets 

are generally allowed to move in first in a spawning area where they locate 

themselves over and immediately adjacent to the spawning grounds. The main 

advantage of gillnets is that they can harvest the spawning fish at their maxi- 

mum ripeness and (with mesh size regulations) avoid taking immature, or juve- 

nile herring. They are also technologically well suited to areas (e.g. east 

coast of Vancouver Island) where spawning is spread in low densities over long 

areas for several days. After a gillnet set has been made, the net is pulled 

in over rollers and the fish are shaken out into the skiff while the net is 

reset over the other side of the skiff. Recent advances in technology include 

powered pullers and shakers. When fishing is good gil1net skiffs may take 8 

tons of herring over a 24-hour period. Seiners are larger vessels generally 

also fishing in the salmon fishery. They average over 65 feet in length, over 

75 gross tons, and are valued upwards of $300,000. Seiners usually make circu 

lar net sets in the deeper holding areas and operate on a much larger scale- 

taking between 50-150 tons in a set. Sets as large as 500 tons have been taken. 

The catch is pumped from the net into the hold of the seiner where it is then 

(as in gi11netting) pumped a second time into a packer for shipment to process 

ing plants. Seiners are obviously very effective in taking large amounts of 

fish in a short time and hence are especially efficient in areas like the 

southern tip of the Queen Charlotte Islands where spawning is concentrated and 

lasts only a few hours. 

Harvested roe herring are usually packed in ice or in refrigerated sea 

water and rapidly transported for processing. Processing of roe usually requires 

freezing or brining in order to firm the roe. The first brining (at 40-100% 

concentration of brine saturation) takes about three days. Alternatively, some 
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processors spread processing out by freezing part of the catch. This decreases 

quality slightly but increases recovery of roe by up to 2%. Following either 

type of initial processing, eggs are manually removed with recovery ranging 

from 10-16% of total landed weight. Male and female carcasses are generally 

reduced for fish meal. After removal the roe is rinsed in fresh water and then 

put through another series of brinings which increase brine concentration 

ultimately to 100% saturation. Finally, the roe is graded according to size, 

firmness, and shape. 

The final product is a traditional Japanese seafood called Kazunoko 

whoch at one time was a relatively common part of the basic diet. With rapid 

population growth and sharply declining domestic herring catches, however, 

Kazunoko has become more of a speciality item in Japan and is now consumed 

mainly as a New Year's delicacy. Approximately 60% of total retail sales occur 

during this period. Canada has become a virtual monopoly seller to Japan since 

China stopped exporting large quantities of roe in 1975. British Columbia her 

ring roe makes up over 75% of Japan's imported herring roe as can be seen in 

Table 2. 
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TABLE 2 

Japanese Imports of Herring Roe 
(Metrics Tons) 

1972 1973 1974 1975 1976 1977 1978 1979 

China 3900 4793 6072 1118 1446 300 

U.S.A. 525 670 630 1108 1201 700 

Other 795 1805 1476 1032 1798 1800 

Canada 2394 3960 4427 4369 7661 8661 

TOTAL 7614 11228 12605 7627 12097 11461 

Canada (%) 31 35 35 51 63 76 

C$/Ton (Average 60 187 247 235 268 362 760 2732 listed value) 

Yen/C$ 300 221 176 

Source: Fraser (1980) 
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4. The Fi.sheries Management Structure 

The fisheries management structure that has evolved to regulate catch in 

the roe herring industry provides an interesting contrast to that used in the ear 

lier reduction fisheryandalso that typical in many other world fisheries. Itis 

best labeled an on-line management structure as opposed to a pre-season struc 

ture_...two poles of a spectrum of possible structures. The British Columbia roe 

herring management structure is more an "on-line" system in that season open 

ings, closings, and alotted catch are not rigidly specified before the season 

but instead are determined through a process of on-line information gathering, 

processing and translation into management directives at the harvest site as 

the harvest unfolds. In other fisheries, management authorities forecast run 

sizes, distribution, timing, etc. together with fishing effort and decide in 

advance of the season where and when to allow fishing, etc. Still other fish 

eries management schemes are hybridizations which have features of both as, for 

example, when the opening of the season is set using a forecasting model and 

then the fishery is monitored and forecasts updated so that the fishery may be 

closed when on-line data indicates it is best. The three types of possible 

schemes are outlined in Figures 2-4. 

The structure of the British Columbia herring management system actually 

utilizes both pre-season advance-plan and on-line techniques. The pre-season 

elements are associated with developing so-called "anticipated catches" for the 

upcoming season. These are developed as follows. In each spawning area (man 

agement unit), catches are sampled during the season to determine average 

length, weight. sex ratios and maturity 1n each year class. Total catch 1n 
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each area is also estimated as the season progresses and then verified with 

sales slips after the season ends. In addition, spawn deposition is surveyed 

to determine density in each area. These data are used in a computer model to 

estimate the total abundance by year class for the season being sampled. The 

purpose of the procedure is ultimately to estimate next years' abundance and 

this is done in the next stage by using average survival rates for repeat 

spawners and new recruits to the spawning population and multiplying these by 

the previously generated year-class abundance estimates of this year's popula 

tion. Management authorities then determine optimum spawning escapement for 

each area. dependent on the size and suitability of the spawning area and some 

notion of most productive egg density. The difference between forecasted abun 

dance and desired spawning escapement provides an estimated IItotal allowable 

catchll for the areaJ Authorities then estimate gear distribution in each area 

and publish a set of lIanticipated catchesll by area and by gear type-embodying 

total allowable catch forecasts, gear forecasts, and an explicit judgment about 

distribution of allowable catch between gear types. All of this is done to 

enable -fishermen, fish processors, and government field managers to plan their 

activities for the forthcoming fishing season" [Hourston and Haegele, 1979]. 

In conjunction with the above described pre-season estimates, British 

Columbia herring management authorities also utilize considerable on-line data 

gathering and allowable-harvest adjustment when the season begins. The need 

for on-line measurement and adjustments in estimated allowable catch arises 

from three sources. First, as discussed previously, there is a need to time 

harvest àt each spawning area so that a high quality product can be produced 

from the harvest. If fish are taken before they are "ripe," the spawn content 
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(weight) will not be maximized and hence a less valuable end product will 

result. If too many fish are taken after they have spawned, the overall spawn 

content will again be too low and future spawners will be taken needlessly. 

This type of calculation is obviously too "fine" to forecast accurately and 

set rigidly in advance of the season and hence must be done on-line. Second, 

it is desirable to update previously made forecasts which were dependent on 

average survival rates to account for potential deviations in natural survival 

rates by year class. Test sets are made to determine actual survival rates of 

recruits and echo-sounders are used to estimate total abundance present. These 

are imprecise at best due to mobility of the schools, changing density of each 

stock, etc. Also, oceanographic conditions sometimes alter spawning bed capa 

cities between seasons and this must also be accounted for. Finally, the field 

managers must observe the actual gear present in order to determine openings 

and closings and catch distribution. Field managers, after determining a (perhaps 

modified) total allowable harvest, time the particular area's opening and closing 

for each gear type to i) ensure optimum "ripeness" of spawn, ii) ensure a par 

tic war catch split between gear types, and iii) avoid over- or under-harvesting 

the targeted harvest. The latter two involve estimating (on-line) the harvest 

ing capacity of the present fleet and setting the particular area's "season 

length" for each gear type in order to achieve the desired catch by gear type. 

In recent years the step has become most critical since capacity and mobility 

have increased. In some areas in which normal all~~able catches were forecast, 

the actual fishing capacity on the grounds was so large that allowing more than 

one set per boat would have exceeded allowable harvest and hence very short (15 

minutes) openings were allowed or the fishery was not opened at all. Figure 5 

outlines in specific detail how the British Columbia herring catches is managed 
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combining advance-plan features (anticipated catch forecasts) with on-line man 

agement. As should be evident. the on-line update features serve two purposes. 

The first is simply to modify pre-season forecasts of abundance and year-class 

strengths in order to improve estimates of actual potential harvest. The second 

and increasingly more important is to adjust to the industry's capacity on the 

fishing grounds in order to avoid overharvesting. This effectively gives the 

management authorities the "last move" in a type of strategic game between regu 

lators and regulatees. 
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5. The licensing Program 

In addition to the above-described biological management structure, the 

British Columbia herring industry has, since January 15, 1974, operated under 

a limited-entry licensing program. The need for such a program became obvious 

soon after the roe herring industry began. In the 1973 season, for example, 

161 seiners averaged $56,000 and 223 gi11netters averaged $7,400 in landed 

value. The strength of thes.e entry incentives is more revealing when it is 

noted that seiners fished an average of only seven days to take their harvests 

and gi11netters, at the time, could be brought into the industry with about a 

$5000 total investment. It thus was obvious to salmon-seine vessel owners that 

salmon incomes could be substantially augmented during an otherwise idle time 

and without much running time for effort. For others without seines, it was 

clear that a relatively small investment for a gi11net and punt could pay for 

itself in one short season. According to Meyer (1976) several thousand potential 

entrants were ready to join the fishery after the lucrative 1973 season. 

For fisheries managers this outlook was not looked upon favorably since 

it was feared that massive entry would make management (already tricky in regards 

to the timing aspect, etc.) much more difficult. It was also feared that massive 

entry could eventually push the herring industry into the over-capitalized con 

dition that existed in the previous reduction fishery and salmon industry in the 

1970's. To avoid the problems a licensing program was proposed in late 1973 

with stated goals to: a) control the fleet to a level that would prevent manage 

ment risks to the herring stocks; b) provide a return sufficient to cover fish 

ing costs; and c) provide revenues for the Crown. The initial design of the 

program was influenced by two of the (real or imagined) principal sources of 

contention associated with the salmon limitation program; namely, license spec 

ulation and corporate ownership of licenses. In contrast to the salmon program, 
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the herring licensing program alloted nontransferable licenses to individuals 

rather than to boats. It was anticipated that this would remove opportunities 

to speculate and also prevent firms from gaining control of the fleet by pur 

chasing a majority of licenses. 

In addition, several other features were incorporated into the herring 

program which reflected both perceived differences in the herring fishery vis 

a-vis the salmon fishery, and other attempts at hindsight corrections of per 

ceived "mistakes" in the salmon program. In the first place it was recognized 

that the need was to prevent overcapacity rather than reduce it and hence a 

phase-out of boats wasn't a feature of the herring program. If anything, in 

fact, it was obvious that the Minister's position was to initially encourage 

the orderly entry of some individuals in order to create jobS and raise 

incomes among disadvantaged groups or isolated areas. Evidence of this is the 

initial provision which allowed free entry to everyone (subject to paying a 

fee) until January 15, 1975, and the special Native Indian provisions built 

into the plan originally. These latter provisions allowed Native Indians free 

entry to the fishery at a nominal $10 license fee (compared to non-Indian fees 

of $2000/seiner and $200/gillnetter) until January 15, 1977, exactly two years 

after the fishery had been closed to non-Indians. The effects of these stipu 

lations can be seen in Table 3 which shows the dramatic jump in participation 

associated with the opening of the fishery in 1972 and 1973 and the jump in 

Native Indian participation in 1977 associated with the subsequent closure to 

all further entrants. 
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TABLE 3 

License Distribution by Gear Type 

-----------Seine Licenses---------- -----------Gi11net Licenses-------- 
Total Total 

Total Non- Total Total non- Total 
Year Total Active Indian Indian Total Active Indian Indian 

1972 106 NA NA 58 NA NA 

1973 161 NA NA 223 NA NA 

1974 252 229 224 28 1579 992 1305 274 

1975 232 185 205 27 1249 1054 995 254 

1976 214 199 188 26 1285 1060 932 353 

1977 245 217 185 60 1329 1065 914 415 

1978 251 240 183 63 1293 1072 901 392 

19]9. 249 NA NA NA 1302 NA NA NA 

Source: Sinclair (1978), Fraser (1980) 
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6. Analysis of the British Columbia Herring Regulations 

On almost all accounts, the recent health of the British Columbia herring 

fishery has been good to excellent. The herring stocks have been stable and 

resilient producers of a healthy sustainable yield each year. The prices for 

roe herring have virtually exploded in the past four years and British Columbia 

effectively has had a monopoly on that market. Incomes from roe herring have 

also exploded and the herring fishery has yielded bonanza returns which have 

both augmented existing incomes, brought new or displaced fishermen into the 

industry with relatively small investments, and increased incomes to Native 

Indian fishermen. In addition, fisheries managers have been able to prevent 

overharvesting and achieve other goals simultaneously with an apparatus that 

actually costs less than license fees taken to support it. Thus in almost all 

respects, the roe herring fishery appears to be a unique success. 

In spite of what is apparently surface cause for considerable optimism 

about the future, a more analytical examination of the current system reveals 

some disturbing forewarnings of future problems. Some of these, in fact, have 

begun to surface in this year's harvest. The basic difficulty is that this 

fishery (like most others)--its biology, its produce market, its harvesting and 

processing industry, and its management structure--has been largely hindsight 

rather than foresight-oriented since its opening in 1972. In this respect, 

the current state of the fishery is very much a product of evolution or adapta 

tion to past perturbations rather than a product of careful and explicit (fore 

sight derived) long term planning. As it turns out, nevertheless, there are 

several unique features of this fishery which have allowed adaptive reaction to 

achieve beneficial effects, in marked contrast to other fisheries. It is, how 

ever, perhaps as much good fortune as good management that has put this fishery 

in its comparatively successful position. 
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Before elaborating on emerging problems in the British Columbia roe her 

ring fishery, it is worthwhile to back upand summarizethe important features dis 

cussed in Sections 1-5 which make this fishery truly unique. There are several 

dimensions to this uniqueness including: 

i) the product--the principal product is herring roe, considered a 

luxury item by Japanese consumers. Demand has been shifting out 

rapidly as the Candian dollar has devalued over 50% relative to the 

Yen causing explosive price growth since 1975. In addition, demand 

appears to be ine1astic--a feature most atypical and more importantly, 

robbing fisheries management of an important feedback mechanism. In 

most managed fisheries, it is possible to slow capacity growth or per 

haps reduce it by reducing total harvest and hence (with elastic 

demand) total revenues. When demand is inelastic as appears to be 

possible in the roe herring case, however, the more the fishery is 

cut back, the higher are total revenues--creating further expansion 

incentives in the face of even smaller capital requirements. Finally, 

since British Columbia supplies over 70% of the market it is in a 

virtual monopoly, or at least IIdominant firm" position and hence can 

influence industry revenues dramatically by policy choices. This 

again is relatively unique in world fisheries. 

ii) the biology--the important feature of Pacific herring biology rele 

vant to management is that they are schooling in very dense aggrega 

tions when harvesting must take place. This implies, again in con- 
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rast to many other fisheries, that management is robbed of another 

important feedback mechanism--that relating effort to fish density. 

In non-schooling fisheries, as stock size falls (through natural 

perturbations between season or through harvesting within seasons) 

CPUE falls, causing profitability and ultiQately effort, to fall. Hence, 

in some fisheries it is less critical to regulate the close of a 

season since it automatically closes when density thins out. For 

British Columbia roe herring this density feedback is absent and hence 

careful monitoring is virtually mandatory to prevent total exhaustion 

in individual spawning areas. In addition, there is the especially 

unique feature of this fishery that the opening must be timed to 

prevent product quality deterioration due to low roe weight. Both 

of these features (SChooling and the need to time openings) coupled 

with the extreme shortness of the spawning act make on-line management 

presence a virtual necessity. 

iii) the fishing technology---it is certainly not uncommon to witness high 

fishing capacity relative to available catch as in the case in the 

roe herring fishery. What may be unique is the degree of potential 

physical (in addition to economic) overcapacity here. The main prob 

lem is that the existing fleet is very mobile in a fishery which un 

folds geographically at a rate sufficient to allow almost the whole 

fleet to aggregate on each small spawning area. This effectively 

compresses the overcapacity problem witnessed in many fisheries grad 

ually over time into a series of within-season overcapacity problems 

---each placing severe pressure on management authorities bent on 

avoiding overharvesting. 
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iv} the management structure--one unique feature of the herring manage 

ment structure is its already alluded-to on-line management tasks. 

Perhaps more importantly however. is that this is one of the few 

cases where controls have been instituted in a developing as opposed 

to over-developed fishery. Several implications are noteworthy. 

First. since management began on a fully recovered stock. there were 

none of the painful dislocations associated with reduced harvest. 

etc. Second. as the fishery expanded. market conditions were such 

as to more than compensate for more entrants and larger harvests. 

This basically saved fisheries managers from the many compromises 

and pressures associated with trying to divide a shrinking resource 

base among a growing industry. Finally, British Columbia management 

authorities are most fortunate to have instituted the limited entry 

system before prices accelerated beginning in 1975. It is difficult 

to imagine what the state of the fishery would be today following the 

tenfold increase in landed value occurring in the last four years 

if entry were still unrestricted. 

In order to overview current and potential problems affecting the British 

Columbia roe herring industry, it is important to again re-emphasize that the 

current system has evolved and interacted with other components of the fishery 

in a way that would certainly have been unpredictable standing in 1972 looking 

into the future. The herring management structure in place was started from 

the unenviable position of having made some major mistakes in the reduction 

fishery which caused a near disaster in the 1960's. Understandably in 1972, 

caution was the watchword. Thus a small industry was encouraged 1n the first 

year with considerable care given to forecasting run size, monitoring harvests 
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and updating information, and keeping catch well below the levels which had 

previously led to overexploitation. Economic events then began to unfold in 

a likewise unpredictable fashion as prices tripled between 1972 and 1973 even 

though harvests were also increased by 50%. At this point, management author 

ities--perhaps rightly worried about losing control--had the foresight to pre 

dict (or the simple fear of) massive entry and the entry limitation program 

was initiated. 

From the start, the herring situation was perceived to be different from 

the salmon situation and design was influenced by these perceived differences. 

The delay in freezing entry and the allotment of nontransferable licenses to 

individuals rather than boats were two principal differences--the first reflect- 

ing the perception that entry need only be controlled gradually and not strictly 

limited, and the second reflecting UFAWU complaints about license concentration 

and speculation. Both of these features have in hindsight, proven troublesome 

provisions. The personal non-transferable license has in practice been neither per 

sonal nor nontransferable. A peculiar provisio of the original plan which exempted 

pre 1974 roe herring fisherman from the "owner-operato~ clause also undermined 

the ability to police the general clause. From the very start, license holders 

who wished to effectively transfer the fishing rights guaranteed by the license 

to someone else could lease the license to them--a move technically illegal for 

post 1974 entrants but legal for others. Since distinguishing the two groups 

would have required boarding and checking, the "owner-operator" clause proved, 

practically speaking,unpo1iceab1e and in 1979 it was finally rescinded. Licenses 

remain legally associated with original holders, however, and are supposed to 

be surrendered upon death or retirement from the fishery. In addition, in order 

to retain licenses the yearly fee of $2000/seine and $2QO/gil1net must be paid. 

Perhaps most important to the potential long run success of the license 
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program were the provisions made to continue to allow entry after the limitation 

plan was conceived in late 1973. The policy was obviously intended to juggle at 

least four partially conflicting objectives: i) to prevent capacity expansion 

which could endanger stock management goals; ii) to create fishing opportunities 

for displaced fishermen, low-income communities, and Native Indians; iii) to 

create and maintain reasonable incomes for the fishery; and iv) to collect 

revenues from the fishery for the Crown. The first step was the institution of 

what was then thougbt to be a relatively high fee ($2000/seiner and $200/gi11- 

netter) to contribute to goals i and iv. As can be seen from Table 3, entry 

was nevertheless quite substantial---with an increase in gil1netters from 223 

participants in 1973 to 1579 license holders in 1974. Seiners increased from 

161 to 229. Many of the 1974 entrants in the gi11net fishery were obviously 

speculative rather than bonefide fishermen since only 63% of 1974 license holders 

fished that year. Still, the increase in active numbers over the 1973 fleet was 

substantial (a 4.5 fold increase) and as a result, the harvest per gi11netter 

fell almost in half in 1974. Gross returns per gi11netter also fell about 30% 

and by the 1975 season, 330 licenses were not renewed and eliminated. Thus 

even though the license fee was not substantial in the gi11net fleet, when com 

bined with falling returns in 1975, it was enough to eliminate many first-year 

speculators. In the seine fishery a similar though less dramatic decline took 

place through 1976. 

By the end of the 1976 season, the program visibly succeeded in contribu 

ting to all four goals. A seine fleet of 199 active vessels (out of 214 licen 

sed vessels) averaged $66,000 gross returns, up from $33,000 in the 1974 low 

season. The overall increase in potential seine capacity from the pre-license 

1973 season had stabilized at 33%. In the gil1net fleet, gross incomes rose to 

average $11.700. more than double the unprofitable 1974 season average of $5,400. 

Table 4 summarizes trends in harvest and harvest value per boat by gear type. 

L 
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TABLE 4 

~arvest and Value Landed per Vessel 

Harvest Value 

(Tons/Active Boat) (103 $/Active Boat) 
Year Seiners Gil1netters Seiners sn netters 

1972 354 9 21.2 0.5 

1973 307 30 56.4 7.4 

1974 135 17 32.2 5.4 

1975 194 21 43.8 6.3 

1976 256 34 65.9 11.7 

1977 220 31 76.6 14.4 

1978 117 39 82.0 36.5 

1979 85 19 219.6 65.5 

Source: Tables 1 and 3. 
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In total numbers, the gillnet fleet had been reduced 20% from its 1974 high 

to 1285 license holders, but there were still about 200 inactive licenses and 

a substantial capacity increase fromthe pre-license fleet of 223 vessels. Man 

agement regarded the fleet, even at its new size, to be manageable although 

some concern was evident over potential concentration on some spawning grounds. 

In addition, following the 1976 season, a substantial number of Native Indians 

appeared ready to join the industry and at the deadline on January 15, 1977, 

Native Indian seine licenses jumped from 1975 levels of 27 up to 60 licenses 

and gillnet licenses increased from 254 to 415. 

The 1976 season marked an important turning point in the herring industry 

in several (again unpredictable) respects. First, it marked the beginning of 

an upsurge in profitability for both the seine and gillnet fleets. Allowable 

harvest was increased 50% over 1975's yield and beginning in 1977 herring roe 

prices began to rise to almost unbelieveable levels--spurred both by British 

Columbia gaining monopoly control over an inelastic market as well as a sub 

stantial appreciation of the Japanese Yen relative to the dollar. Prices rose 

during the 1976-78 period from $2~ to $362 to $760 and t~ ~ 'J9 to a phenom 

inal $2732 per ton. It goes without saying that a virtual Klondike bonanza 

has resulted with the principal difference being that entry has been restricted. 

This in turn has left huge rents in the industry to be drawn out or 

dissipated by existing participants. The two principal sinks for rent dissi 

pation have been steady increases in basic fishing capacity by gillnet punts 

and increases in mobility between spawning grounds. This latter is easily seen 

in Tables ;5/6 which shows the numbers of gillnetters participating in each major 

area's fishing in 1977, 1978, and 1979. Between 1977 and 1978, a dramatic in 

crease in the gil1net fleet range and mobility is evident--with the percentage 

of the active fleet on each ground increasing substantially in all major fish 

eries. This trend has continued and has been fueled by the large increases in 

returns generated in the gillnet fleet during the 1976-79 period--particularly 
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TABLE 5 

Catch per Unit Gear Present by Area 
(in tons per boat) 

1977 1978 1979 
Area G S G S G S 

Queen Charlottes 36 54 17 115 7 36 
North Coast 18 36 9 12 5 26 
Central Coast 61 24 12 29 
Vancouver Island 17 366 26 29 49 75 
Johnstone Strait 22 9 42 
Gul f of Georgia 17 37 11 78 15 

TABLE 6 

Numbers of Gear Present by Area 

1977 1978 1979 
Area G S G S G S 

Queen Charlottes 46 232 129 91 366 233 
North Coast 30-150 160 450 204 300 55 
Central Coast 126 179 829 121 
Vancouver Island 820 56 620 200 205 180 
Gu1 f of Georgia 488 115 788 50 200-450 
Johnstone Strait 31 10 13 

Source: "Infonnation Bulletin," Environmental Canada, Fisheries and Marine 
Service, February 6,1978 and June 31, 1979. 
II Fishennen I s News1 etter" Government of Canada, Fisheries and Oceans, 
Feb.ruary 1979. 
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the tripling of gross returns between 1976 and 1978. Table 7 shows some early 

effects of the profitable 1976 and 1977 seasons--increases in average gross 

tonnage of 26% over 1975 data, 13% increase in net tonnage, and 83% increases 

in average vessel value. More recent effects cannot be documented statisti 

cally but it appears that more gillnet punts are being outfitted with sonar 

(a $10,000 investment),mechanical shakers and pullers, and other fishing 

capacity improvements in addition to new methods of rapid transportation between 

fishing grounds. All of these changes in both behavior and technology have been 

implemented in the face of an actual reduction in harvest taken. Thus there 

is clear evidence of increasing rent dissipation as might be expected. Per 

haps more serious, however, are the growing difficulties faced by fisheries 

managers who must time openings and closings and distribute the catch among 

gear types in the face of increased crowding on the grounds. 

The problem of gear split has intensified over the past few years as har 

vest value has increased. Prior to 1975 there was no explicit policy and actual 

gear efficiency, coupled with field managers' biologically-based directives, 

determined effective distribution. During the1975-77 seasons, a seiner/gill 

netter split of 65/35% was targeted, with actual splits averaging 60/40. In 

1978 a policy change targeted the split at 60/40 but due to management prob- 

lems in the field, the actual split ended up just the opposite or 40/60%. The 

result was a large jump in gross returns to the gillnet fleet, from about $12,000 

per vessel to $36,000, while seiners returns increased slightly to $82,000 from 

$76,000. In 1979 the split was roughly 50/50. 

The gear split problem is a complex one involving biological, economic, 

efficiency, equity, and ease of management issues--precisely the four principal 

goals of the management program. On the biological side, an important contro 

versy has arisen over the impact of fiShing technology on the herring biology 

and it isn't yet clear which gear type is least harmful. In shallow waters, 
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TABLE 7 

Vessel Characteristics of Gi11net Punts 
(averages) 

1973 1974 1975 1976 1977 
Characteristic 

Gross Tonnage 3.6 4.5 4.7 5.5 5.9 

Net Tonnage 2.2 3.0 3.0 3.3 3.4 

Horsepower 28 31 28 33 32 

Age 0.5 1.0 1.9 3.4 3.7 

Vessel Market Value (103) 4.0 4.0 4.1 6.9 7.5 

Source: Sinclair (1978). 
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seiners can physically damage spawning beds by raking the bottom with nets. 

This problem has been solved by prohibiting seine fishing in vulnerable areas. 

The problem then arises that the fish in deeper holding waters are not as 

"ripe" as those on spawning beds and hence must be continuously monitored to 

time openings. On the positive side, seiners are relatively easier to monitor 

once fishing begins since there are fewer of them and catch rates are easy to 

observe. Gillnet fleets, in contrast, fish slower but are more difficult to 

monitor because there are usually large numbers spread over a wider area. 

In addition, gillnets are more selective (see Table 8) and avoid taking juve 

nile or immature fish whereas seiners capture a cross section, including young 

year classes. This selectivity is not all positive, however, since gillnets 

take a larger proportion of the older, mature spawners. On the economic effi 

ciency side, again the picture is not perfectly clear. The herring seine 

fleet is mostly composed of vessels that fish salmon and hence even though 

there are very large capital costs, it is not clear what proportion of these 

(if any) should be ascribed to herring fishing. The data in Table 9 show some 

clear cut differences between salmon seines and salmon/herring seiners but it 

appears that these differences were established initially in the herring fishery 

rather than stimulated by profits in the fishery in the past years. 

In addition to fixed cost differences the scales of operation and 

past regulatory procedures make variable cost comparisons difficult. A seiner 

carries a crew of six compared to two on a gillnetter; a seine net costs $50,000 

compared to $1,500 for a gillnet, fuel and running costs are higher, etc. A 

seiner, of course, is capable of taking many more tons in a single set than a 

g1llnetter can harvest in a week, and hence average variable costs drop very 

rapidly in seine fishing and are, in effect, only prevented from dropping by 

harvest restrictions. Also important is the quality of the final product. 
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TABLE 8 

Age Composition of Catch by Gear Type 

YR Class 

III IV V I II VI VII VIII 

2.4% 

2.0% 

5.4% 20.4% 

o 0 

26.5% 28.4% 10.8% 5.8% 0.5% 

o 
Seine 

Gillnet 10.9% 56.5% 21.1% 9.5% 

Fishing Survival Odds Through Each Year Class 

VI VII I II IV V VIII III 

Seine 

Gill net 

0.34 0.33 0.33 

0.28 0.27 0.27 

0.95 0.76 

1. 00 1.00 

0.56 

0.89 

0.40 

0.39 

0.36 

0.31 

Range 

155-245 ITI11 

195-245 ITI11 

Mean Length 

197 ITI11 

218 ITI11 

Seine 

Gillnet 

Source: 1972 Sample - memo R. O. Boyd to D. C. Schutz, quoted in Fraser (1976). 



Source: Sinclair (1978), Vol. II, Tables 6,34 
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Since gi11netters are more selective and harvest on the spawning grounds, the 

roe reaches maximum maturity and will yield about a 33% higher price per ton 

than seine-caught herring. Unfortunately, this is offset by the fact that gi11- 

netters must handle and transfer herring more compared to the larger seiners, 

which often pack on board and transfer only once to the processors. The net 

effect is unclear. Finally, with respect to management ease, again the picture 

is not clear cut. As mentioned previously, in an open fishery with many seiners 

and gil1netters, it is apparently easier to judge how much is being taken (or 

forecast how much will be taken) by seiners than gi11netters. Due to their 

high potential however, seiners, must be monitored more carefully because 

management reaction time must be quicker to avoid overharvesting mistakes. 

Also, the different gear selectivity must be taken into account when catch 

splits are determined. 
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7. Current Problems and Policy Issues 

(a) 1979/80 Seasons. 

The 1979 and 1980 roe herring seasons produced the first indica 

tions that the period of relatively easy, conflict-free regulation was over. 

The 1972-1978 seasons were generally characterized by rising and well dis 

persed incomes among fishermen, fostered by abundant herring stocks and 

dramatically escalating prices. During this period, management difficulties 

began to surface, however, as increased mobility and consequent gear concen 

tration forced shorter and shorter local openings and extra-precautionary 

allowable catch policies to be undertaken. The main source of contention among 

fishermen during the period was the gear-split controversy--an issue, still 

unresolved due to the uncertainty and complexity of the problem. 

In 1979, for the first time since the roe herring fishery opened, 

the abundance and distribution of spawn changed in a manner which severely 

impacted returns in the fi shery. Al though the total harvest (about 40,000 

tons) was unchanged from 1978 levels, there was a very uneven distribution 

with some areas witnessing normal or high abundance and others low abundance. 

At the same time, herring roe prices quadrupled from 1977 levels, reportedly 

because a few Japanese importers were attempting to corner the market. The 

result was a season which, while characterized by record average landed values 

per boat, left some fishermen (who happened to be in areas with good abundance 

and fewer other boats) with huge incomes and others with very small or no 

roe herring income. 

A superficial assessment of the 1979 season might simply ascribe the 

outcome to biological factors beyond control of the regulatory management 

structure. To a large extent, however, much of what happened during the season 

was symptomatic of problems inberent in the regulatory structure itself. In 
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the first place, gear concentrations on each specific opening have continued 

to increase and are continuing to make total catch and gear-split regulation 

more difficult. Areas in which bigh abundance was anticipated and did not 

materialize in 1979 faced authorities with lower than normal allowable catches 

to be divided between large numbers of boats. In some management units, the 

area was left closed to seiners because even the shortest possible fleet 

opening (one net set) would have exceeded allowable harvest. In several other 

areas, cooperative arrangements were made between seiners whereby a few boats 

took herring and split the catch evenly with the non-participants in order to 

avoid a complete closure. Gillnetters also faced short openings and, more 

crucially, uncertain opening lengths which forced some to make rather frantic 

arrangements (including helicopter ferrying of punts) to move from one opening 

to another. Thus the general problem of overcapacity (created by a regulatory 

structure which only imperfectly limited effort growth) that has plagued nearly 

all other fisheries regulation schemes has been evident in the roe herring 

fishery also. The interesting difference is that most other overcapitalized 

fisheries have dissipated rents while leaving actual management of the 

fishery rel ati ve1y unthreatened whereas in thi s fi shery returns have remai ned 

high but physical management has been made more difficult. It should be 

noted parenthetically that the management difficulties have ootJby any means, 

been wholly associated with the seine fleet. The 1980 regulations on gi1lnetting 

cut the allowable length of gi11nets in he1f (from 150 to 75 fathoms) to slow 

the catch rate in each area in order to maintain managabi1ity of gi11net 

harvesting. This policy move was motivated by the continual increase in on-site 

capacity fostered by mobility increases and mechanical and technological 

improvements in fishing (sonar, mechanical pullers and shakers, etc.). 

There is some belief that the past two years' downturn in abundance 

is itself a symptom of the overcapacity problem at each area. Although some 

biologists believe that low and erratic abundance is simply a reflection of 
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long cycles due to changes in temperature, currents, upwellings, etc., others 

are suggesting that the method of fishing itself may be interfering with 

spawning habits. There have been several hypotheses advanced, including: 

il the large concentrations of gear-tgillnetters in particular}-~directly 

over the spawning grounds are creating physical barriers to spawners, 

forcing them to move into inferior spawning grounds where mortality 

is higher. 

ii) gear concentrations over spawning areas are damaging the grounds 

by oil, gas and fishoil pollution and hence affect egg mortality 

directly. 

iii) the heavy seine fleet activity occurring as the seine fleet scans 

the distribution and abundance of herring schools prior to openings 

is disturbing the spawning activity and creating excessive pollution. 

These problems, if the hypotheses are correct, are again associated with the 

current regulatory systems design in that the current system, even though it 

limits participation to inside license holders, still does not reduce the 

incentives that exist for license holders to frantically try to catch as large 

a share as pOSSible of the total allowable catch on each spawning ground. In 

evitable crowding results, creating undue strain on regulatory authorities 

and possible interference with the biology itself. 

The 1980 season can be viewed as somewhat aberational although it 

may still portend events over the next few years. The 1980 catch was much 

lower than anticipated--about 20,000 tons--due to a protracted strike over 

herring prices which lasted the entire season. Fisheries association and 

UFAWU representatives failed to reach agreement on minimum prices and as a 

result, only part of the fleet fished the herring season. As mentioned above, 

it is alleged that the extremely large price jump between 1978 and 1979 

($700 to $3,OOO/ton) was caused by a bidding war among Japanese importers 
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attempting to corner the market. The high prices were then reflected in 

retail markets where Japanese consumers boycotted the roe as prices reached 

$45-$55 per pound. Large inventories of unsold roe products reportedly built 

up (allegedly over 2000 tons) and as a consequence, the 1980 minimum bids by 

B.C. processors were only half of the 1979 levels. A deadlock resulted and 

only non-union fishermen participated in the fishery. 1980 abundance estimates 

were again low, however, and in a manner that was perhaps fortunate from a 

biological/management point of view, the stocks were allowed a build-up period 

which, some argue, was needed at this time anyway. Whether or not the 1980 

prices represent equilibrium prices remains to be seen. It appears fairly 

clear, however, that the record prices of the previous year cannot be sustained 

over the long run. 

(b) Policy Options for lmproving Regulation. 

In terms of the reference of the overall study of which this 

case is one part, it is clear that the B.C. roe herring fishering is an 

industry which needs regulations in order to exist. The very vulnerability 

of this fishery to overfishing is reason enough to justify a regulatory 

structure charged with determining allowable catches and implementing harvest 

plans. Still, it is obvious from the previous discussions that life could be 

easier for both the regulations and the regulatees. The management difficulties 

that have cropped up in the past few years are, to a large extent, conse 

quences of a limited entry program which has failed to account for the basic 

micro level incentives that remain on any partially-regulated fishery. Although 

~vidence exists in numerous other fisheries regulation examples, (e.g., the 

B.C. salmon program), the lesson is still often missed; namely, that in any 

limitation program where one or a few dimimensions of effort are restricted 

(e.g., by licensing boats, fishermen, tonnage, etc.), fishermen will find ways 
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of circumventing the constrained dimensions by increasing other facets of effort. 

In the herring fishery, even though there is a rather narrow set of things that 

can be done with a technology as rigid as gillnetting over shallow waters, 

fishermen have still found ways to pour more capital into their vassels. Even 

more important in this fishery has been the fact that the prime sink for 

investment has been not so much increases in the catching power of each vessel 

but increases in the mobility of each vessel--creating in the past few years 

serious and growing management difficulties on the grounds. 

It is obvious that the current system is both wasteful, unstable, 

and potentially harmful to the stocks. As more and more fishennen increase 

their mobility in order to move rapidly from one opening to another, fishing 

authorities must react quicker and with less predictability in closing each 

area shortly after it has been opened, thus amplifying the original incentive 

to increase rapid-response mobility. Aggregate catch remains constant, of 

course, so that mobility-improving investment are simply wasteful expenditures 

which add nothing of social (or private) value and, in fact, endanger 

management of the stocks. The on-grounds overcapacity problem thus cuts across 

all of the major failures of the existing regulatory structure. 

An obvious area in which improvement could be made in meeting 

original policy objectives is thus amelioration of the on-grounds overcapacity 

problem which bas surfaced most defi.nitively during the past few seasons. The 

resolution of the problem calls for, it seems, any of three general policy 

directions. The first possibility is an overall reduction in the fleet size 

to a level which is more managable by regulatory authorities. This could 

presumably be self-financing through a taxation--buy-back scheme similar to 

that implemented in the early phases of the salmon program. The second 



46 

possible policy direction would involve encouragement of cooperative fishing 

units similar to the agreed upon for the 1980 season by seiners. Following 

the 1979 season which witnessed unopened areas due to seiner overcapacity, 

the vessel owners' groups proposed a pooling plan whereby boats could pair 

up,with one vessel fishing traditional grounds and the other standing by 

to hold the catch or moving off to fish pocket areas. This proposal was 

acceptable in early votes to a large ~ajority of seiners who feared a 1980 

repeat of the 1979 occurences in the grounds. The proposal conceivably could 

be revived and encouraged pennanent1y on a larger scale as a management 

device. The gillnet fleet could also be consolidated through mandatory pairings 

(or in larger groups) although the actual policing of such a system with 

over 1000 participants would present difficulties. Lastly, a third 

potential policy direction which could be chosen is some scheme of spawning 

area-specific catch rights. These could be similar to those in the Alaskan 

salmon program in which fishermen hold pennits to fish specific gear 

types in specific areas. If the permits were made transferable, they 

could presumably gravitate towards fishermen who could make most efficient 

use of them. Within this general scheme there are several potential struc 

tural options ranging from a relatively minor change in the present system 

which would convert existing general individual licenses to area-specific 

individual licences, to a more complicated system which would allocate rights 

to catch specific quantities (or fractions of allowable catch) in each 

management area. 

With respect to option one--a reduction in the aggregate fleet 

size in order to improve managabi1ity--it is certainly a feasible option 

which could be implemented much like the salmon buy-back program of 1970-72. 

A landings tax or extra license fee could be used to raise funds to retire 

L __ 
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vessels, and presumably the increased shares of remaining participants 

would be of sufficient value to fund the fleet reduction. In a sense, 

however, this sort of policy might be too broadly aimed to efficiently 

tackle the problem of overcapacity on each of the specific spawning areas. 

In the first place, it is not clear to what numbers the seine and gillnet 

fleets respectively should be reduced to. As previosly discussed, 

management difficulties have been experienced with both gear types but 

it is uncertain which gear type is on the whole most efficient, least 

biologically disruptive, most manageable, etc. An aggregate fleet reduction 

program would have to address the question of how many of each gear type 

should be left and the information available now does not seem, in any 

sense, helpful in even speculating on the answer. 

It is likewise not clear that an aggregate license reduction 

program alone would halp alleviate permanently many of the current difficulties 

in the fishery. By cutting back fleet size, it is certain that some spawning 

areas would be less congested for a period of time. Experience in other 

fisheries has shown, however, that capacity per vessel continues to grow as 

fleet reductions are undertaken and thus it is possible to end up back in 

"square oneil as fishermen invest in new vessel configurations and fishing 

power changes in order to increase or maintain their shares of the total 

catch. 

A further problem is that a fleet reduction program th~t aimed at 
significantly reducing active fleet size would rapidly become expensive. 

In the gillnet fleet, for example, there are about 200 licenses which are 

inactive at present. These would have to be eliminated before any progress 

could be made on the active fleet. Unfortunately from the point of view of 

a buy-back program, the past few years have yielded very high gillnet returns 

and hence it is likely that the value placed on holding gillnet licenses 
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is, at present, fairly high. Even if gillnetters discount the extraordinary 

1979 season and anticipate lower average net incomes in the range of 

$25-$40,000 (in real 1980 dollars), the implied value (selling price) of a 

license to earn such incomes might be in the range of $250-$400,000. As the 

inactive holders begin to sell, the price would drop, of course, but as an 

any asset market, speculative pressures might keep prices up much higher 

than actual income-earning power might dictate for a considerable time. A 

strategy which might help make such a buy-back program more workable could 

include: i) a mandatory participation clause together with a fairly sub 

stantial license fee increase to weed out inactive andlior speculativeJicense 

holders, and ~i) a push to purchase as many licenses as possible following 

poor years (since evidence has shown license values are lowest then). It is 

still the case that some sort of a large fund would have to be established 

initia11YJPossib1y by borrowing from corrmercia1 sources, since tax or license 

revenues would in the first few years only be a fraction of the asset values 

associated with the licenses. 

The second option--encouraging cooperative fishing units by pairing 

vessel s Cor by fonning 1 arger groups }--bas some features which have been 

shown to be effective in the Bay of Fundy herring fishery described elsewhere 

in this study. The management gains may be felt immediately since the 

numbers of active vessels can be halved or cut further if desired. From an 

economic efficiency point of view, it is also effective, at least in the 

short run, since some of the variable costs associated with running the whole 

fleet from opening to opening can be saved. In the long run, it may still 

be i.n the interest of each group to overcapitalize the active participant 

vessel since share maximizing incentives will still be present. This might 

be partially offset, however, if the redundant units can be used elsewhere 
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or otherwise salvaged. It should be clear, nevertheless, that the idea is 

much more sound on several fronts than the recent move by regulatory authorities 

to reduce on-grounds fishing capacity by halving per boat net size. This 

latter policy, if followed to extremes, could produce results which, to say 

the least, could be absurd (the entire fleet using dipnets?). 

From a strict efficiency point of view, a pooling arrangement has 

much to recommend it. Given that there is substantial overcapacity, the 

same amount of fish can be taken with fewer management problems and at lower 

costs. Everyone conceivably could be put in an improved position. The 

major obstacle which could prevent such a policy for being implemented is 

associated with the distribution of returns. Si.nce seine and gillnet punt 

owners generally hold existing licenses to fish, the pooling arrangements 

would in all likelihood be agreements between license holders. But the 

non-participant vessel owners would then have no need for the crews that 

they previously employed. Thus unless the system can be set up to guarantee 

non-participant crew members a fair share, it will be likely that the system 

will be resisted. Resistance from crew groups will, in fact, be directly 

related to the degree to which such a program reduces active participation. 

In most other respects, this type of system is similar to the basic buy- 

back fleet reduction option--with similar potential drawbacks and long term 

problems but without the need for a large taxation/fund system to get it 

started. 

The last optibn--an area-specific catch rights scheme--is poten 

tially the most effective but also probably the most complicated and radical 

departure from traditional regulatory structures. In its full-blown form 

such a scheme would allocate rights to use specific gear to catch specific 

amounts of fish on specific spawning grounds. If the rights are made trans- 
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ferable they will tend to gravitate to the most efficient fishermen. For 

example, it is almost certain that the frantic and wasteful rushing from 

one opening to another would end because local fishermen in each area 

would be able to fish their own closer openings in a less costly fashion 

than a fisherman incurring expenses to transport his vessel from one 

opening to another. Also, once the rights to harvest congealed into stable 

packets of certain tonnage amounts, it would be in the fishermen's interest 

to minimize the cost of harvesting -- preventing further wasteful expansion 

of fishing power on each vessel. Finally, given that unrecorded harvests 

can be prevented, such a system is self-regulating from a management point 

of view. The complex and risky job of trying to estimate gear effectiveness 

and monitor catch rates in order to decide when to close the area could be 

avoided since fishing would automatically stop as the area quota was 

reached. 

The major objection to a quota-rights scheme is that it hasn't 

been tried much and hence we don't know how it might work or where problems 

might arise. It is certain that such a system applied in a fishery which 

needs "fine tuning" like the B.C. roe herring fishery would require a fair 

degree of complexity. Yet it is also clear that a more market-like system 

(e.g., one in which rights are auctioned off and allowed to be traded, etc.) 

affords managers the luxury of being able to avoid having to make sensitive 

decisions about who should get how much and when. This alone is a feature 

which should encourage at least consideration of such an option. 
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FOOTNOTES 

* This paper borrows heavily from a recent paper by G. Alex Fraser (1980) on 
the British Columbia Herring industry. Also heavily utilized are previous 
studies authored at the Fisheries Service in Vancouver -- particularly 
those papers on herring biology and gear split [cf. Alley, A. and B. McEachern 
(1977), Fraser, G.A. (1976), Meyer, Phillip (1976), Hourston et al., 1979J 

1 Hourston and Haegele (1979) point out that data collected in the reduction 
fishery showed up to 25% immigration to other stocks among ten major stocks. 
In general, the status of individual stocks was unchanged, however, as 
immigration was matched by equal emigration. This is consistent with the 
less rigid conceptualization of stocks discussed for example in Dickie (1979). 

2 It should be noted that stock identification is really not important in this 
fishery since allowable catch is determined "on-line" for each spawning area 
after the fish appear on the grounds. This will be discussed later. 

3 The TAC for the roe herring fishery areas may be adjusted downwards if it is 
decided that food or bait fisheries should be allocated part of the TAC. 
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