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California’s Pacific herring (Clupea pallasi) roe fishery began in
1973. A formal limited entry program was adopted in 1977 and the
number of herring permits issued for the major fishing areas of San
Francisco and Tomales Bays peaked at 471 permits in the 1982-83
season. In 1989, the Legislature adopted a policy to aliow the sale of
permits. The majority of herring permits are issued for San Francisco
Bay. San Francisco Bay herring quotas are aliocated approximately 33%
to round haul (purse seine and lampara nets) vessels and 67% to gill net
vessels. All round haul vessels are on individual vessel quotas that have
lessened competition among round haul vessels. in addition, round haul
vessels may not fish in waters of San Francisco Bay less than 11m deep
until gill net quotas have been taken. Congestion in the San Francisco
Bay gill net fishery was alleviated when the gill net fleet was divided into
platoons that fish at alternate times. San Francisco Bay is surrounded
by a metropolitan area, and many fishing areas have been closed due to
conflicts with recreational users and noise pollution near private
residences. A test boat system that controls the opening and closing of
the round haul fishery and limits catch-and-release practices was
implemented in 1991. In conjunction with the test boat system, an
important pre-spawn staging area of San Francisco Bay was closed to
gill net fishing in 1991. Congestion and socioeconomic issues were less
of a problem in Tomales Bay due to the fewer number of permits and the
rural nature of the surrounding communities.

INTRODUCTION

California’s Pacific herring (Clupea pallasi) fishery developed in 1973 when
Japan began importing herring roe from the west coast of North America. Catches
peaked in the 1981-82 season at 11,321 tons (Table 1). When the Japanese herring
market developed, the status of California’s herring stocks was largely unknown.

This repont deals primarily with the San Francisco Bay fishery, but the development
of the Tomales Bay herring fishery was also included (Fig. 1). The early stages of
the fisheries in Humboldt Bay and Crescent City Harbor are mentioned. but the
development of these minor fisheries was not followed because congestion and gear
conflicts have not been a problem in these areas.
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Table 1. California Herring Roe Fishery Quotas and Catch in Tons by Area from 1972-
73 to 1990-91.

San Francisco Tomales Humboldt Crescent
Bay Bay Bay City
Scason  Quota  Caich  Quola Caich’ Quota Catch Quota Cuch
1972-73 1.500 436 750 598 — 0 — 12
1973-74 500 1.938 450 521 20 2 _ 59
1974-75 600 514 500 518 20 0 — 13
1975-76 3.050 1,719 625 144 20 11 — 0
1976-77 4,000 4,201 1,175 606 50 21 — 0
1977-78 5,000 4,987 1,175 716 50 12 30 13
1978-79 5.000 4,121 1,200 448 50 49 30 12
1979-80 6,000 6,430 1,200 603 50 49 30 26
1980-81 7.250 5,826 1,200 448 50 43 30 6
1981-82 10,000 10415 1,200 851 50 si 30 4
1982-83 10,399 9,695 1,000 822 60 25 30 9
1983-84 10399 2,838 1,000 1o 60 55 30 16
1984-85 6,500 7,740 1,000 430 60 59 30 35
1985-86 7.530 7,278 1,000 771 60 59 30 30
1986-87 7.530  8.098° 1,000 867 60 7 30 0
1987-88 8.500 8.741* 750 750 60 31 30 50
1988-89 9,500 9,736" 750 213 60 44 30 30
1989-90 9,057  8,962° - - 60 61 30 33
1990-91 8,858 7.741° - - 60 63 30 36

sEl Nino affected the fishery. Spawning biomass declined, and due 1o poor guality roe, the fishery was
closed prematurely.
*Herring only. roc on kelp is not included.

CONTROLLED EXPANSION OF THE FISHERY

In 1973, the best available information on the status of California’s herring stocks
was 20 years old, and the California Department of Fish and Game (DFG) began
annual herring population assessments in Tomales and San Francisco bays (Table 2).
While the herring population was being evaluated, the California State Legislature
(CSL) chose a cautious management approach, setting conservative catch quotas for
the first two herring seasons. The CSL controlled herring quotas for the first three
seasons, but ultimately gave management authority to the Fish and Game Commission
(FGC).

1972-73 Season. As the first herring season approached, the specter of a large
unrestricted fishery motivated a concemned state senator from the San Francisco Bay
area to introduce emergency legislation, which expired 60 days after enactment,
giving the CSL temporary control over the herring fishery. The fishery was already
underway when the Governor signed the bill on January 17, 1973. Temporary catch
quotas were set at 750 tons in Tomales Bay and 1,500 tons in San Francisco Bay.
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Figure 1. San Francisco Bay, California and proximity to Tomales Bay.

There were no limitations on the number of fishermen who could participate in the
fishery and 17 vessels were active during the season (Tables 3 and 4).

1973-74 Season. The CSL passed new legislation prior to the 1973-74 herring
season that gave the FGC management authority over the herring fishery. Quotas
were fixed for two years at 500 tons (Table 3) and 450 tons (Table 4) in San Francisco
and Tomales Bays, respectively. Because of the limited fishing area in San Francisco
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Table 2. Pacific herring biomass estimates in tons from spawning-ground surveys in
San Francisco and Tomales bays, California.

San Francisco  Tomales San Francisco  Tomales
___Season Bay Bay Season Bay Bay
1973-74 6,200 6,600 1982-83 59,200 11,000
1974-75 27,200 4,700 1983-84 40,800 1,200
1975-76 27,100 7.900 1984-85 46,900 6.600
1976-77 26,900 5.100 1985-86 49,100 1.200
1977-78 8,700 22,200 1986-87 56,800 5,800
1978-79 36,700 —_ 1987-88 68,900 2,100
1979-80 53,000 6,000 1988-89 66,000 167
1980-81 65,400 5,600 1989-90 64,500 345
1981-82 99,600 7.100 1990-91 51,600 779

and Tomales Bays and a concem for the safety of other users of bay waters, the CSL
also gave the FGC authority to limit the number of herring permits.

The FGC issued 17 permits for the 1973-74 season, equal to the number of vessels
that participated during the first season. Permit applicants were required to have a
vessel and gear capable of taking herring. The number of qualified applicants
exceeded the number of available permits, and a drawing (lottery) was held.
Applicants could apply separately for both bays but could only be drawn for one. The
Tomales Bay drawing was held first, and if drawn for Tomales Bay, the applicant was
not eligible for the San Francisco Bay drawing. A bait herring fishery existed in San
Francisco Bay before the roe fishery began. Six of the San Francisco Bay herring
permits were for bait only and not subject to the quota. Issuing unrestricted bait
permits proved to be a mistake. Herring quotas were exceeded in both bays because
of uncontrolied landings by bait permit holders who were not subject 1o the 450 and
500 ton quotas established for the roe fishery. The “bait” herring probably entered
the roe market.

The CSL expanded the herring fishery regulations to include Humboldt Bay in
the 1973-74 season, establishing a modest quota of 20 tons (Table 1). In addition, a
two year study was initiated to determine the status of the Humboldt Bay herring
population (Rabin and Barnhart 1986).

1974-75 Season. The FGC included bait herring in new quotas, effectively
closing the bait loophole. The lottery was continued and for the first time, permits
were issued to drift gillnetters in both bays. Prior to this, the herring fishery was
composed entirely of round haul (purse seine and lampara) vessels.

Fish and Game Commission Control
The CSL granted permanent management authority of the herring fishery in San

Francisco and Tomales Bays to the FGC in 1975. Herring research during the 1973-
74 and 1974-75 seasons in San Francisco and Tomales Bays provided new data on
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which to base management decisions (Spratt 1976), and an orderly expansion of the Table 3. Number of herring roe permits and quota allocation in tons by season for
herring fishery began. San Francisco Bay, California.
1975-76 Season. Based on herring biomass estimates from the 1974-75 season Number Quota
(Table 2), the FGC increased the roe herring quotas to 3,000 tons in San Francisco Scason Gear permits allocation
Bay and 600 tons in Tomales Bay. The lottery was retained and a total of 57 permits 1972-73 Round haul 12 not allocated
. Total 12 1.500
were dra“_n? for San Francisco and Tomales Bays‘(Table 3 and 4): . 1973.74 Round haul 12 not allocated
In addition, the FGC approved 10 special permits for San Francisco Bay and five Total 12 600
for Tomales Bay. Special permits were for bait or fresh fish market uses and were 1974-75 Round haul 10 150 ton maximum limit
issued on a first-come first-serve basis. Applicants drawn in the roe herring lottery 52&?“ |3 500 all vessels
could not apply for special permits?. In an effort to bring as many new vcs§els as 1975-76 Round haul 24 100 per vessel
possible into the fishery, each applicant that applied for both bays was required to Gillnet 24 25 per vessel
do so with a different vessel. No more than one application could be submitted per Special 10 5 per vessel
vessel. Total 48 3,050
In 1976, Humboldt Bay and Crescent City Harbor were included under FGC 1976-77 :;325‘;::m i; :Zgg
authority when the CSL gave the FGC control of herring in all ocean waters. A 50 Gill net 165 1,000
ton herring quota with six permits was established for Humboldt Bay. In 1977, the Fresh fish 3 15 5 tons per vessel
number of Humboldt Bay permits was reduced to four, and in 1983 the Humboldt Total e 4.000
Bay quota was increased to 60 tons. There have been no further changes in regulations 1977-78 :;z:s‘;‘:zne ‘;'(9) : ggg
for Humboldt Bay. Gill net 226 2.000
1976-77 Season. The San Francisco Bay herring quota increased to 4,000 tons as Fresh fish 5 25 5 tons per vessel
a result of greater spawning escapement in the 1975-76 season. The Tomales Bay Total 290 5,025
quota was increased to 825 tons. A separate quota of 350 tons was established for the 1978-79 ;"‘“f’p;"",’ ,3,,', :g%
new Bodega Bay area fishery, where 477 tons of herring were caught in the 1975- E.l:::: gi(lzll?xit 10 1,000
76 season, Odd gill net 110 1,000
The first major increase in the number of herring roe permits occurred this season. Fresh fish 10 20 2 tons per vessel
Due to a higher quota and increased interest in the fishery, the FGC decided to 1979.80 I:::Lm 23: ?-ggg
discontinue the lottery and issue herring permits to all qualified applicants. To be Purse seine 27 1500
eligible for a San Francisco Bay herring roe permit the applicant must have met the Even gill net 109 1.500
following conditions: 1) possessed a valid California commercial fishing license, 2) Odd gill net 109 1,500
owned or operated a vessel currently registered with the DFG, and 3) the vessel had :_""S‘I‘ fish 2;‘2’ . oig 500 Ib trip limit
to be capable of handling the gear specified in the application. A total of 165 gill net, 1980-81 L:::Pm 24 1500
39 purse seine, and 27 lampara permits were issued. The legalization of set gill nets Purse seine 29 1.500
in 1977, as opposed to drift gill nets, made gill net gear more desirable and resulted Even gill net 112 1,500
in the increase in gill net permits issued (Table 3). Odd gill net 11l 1.500
In Tomales Bay, the lottery was retained and seven gill net, five round haul, and .)r(o%:' net ;32 _']ggg
five beach net permits (formerly special permits) were issued. This is the last season 1981-82 Lampara 27 2,185
that round haul permits were issued for Tomales Bay. An additional 24 gill net Purse seine 24 1,875
permits were issued for Bodega Bay (Table 4). The Tomales and Bodega Bay roe Even gill net 116 2,070
permits were issued for either Tomales or Bodega Bay, permittees could not fish in gd;“g:'e':c‘ : (']g f]";g
both areas. Total 383 10,000
1977-78 Season. The 1976-77 San Francisco Bay herring biomass increased to 1982-83 Lampara 21 1,792
an estimated 26,900 tons, justifying another quota increase to 5,000 tons for the 1977- Purse scine 22 1,719
78 season. The Tomales-Bodega Bay quota remained at 1,175 tons. Rather than Even gill net 126 2.166
. . . . . . . 0dd gill net 134 2,400
create a windfall for existing permittees, the FGC decided to issue additional herring X gill net 127 2322

Total 430 10,399
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1983-84 Lampara 21 2,260 Table 4. The number of herring roe permits and quota allccation in tons by season tor
Purse seinc 22 1.875 Tomales Bay, California.
Even gill net 127 2,088
Odd gill net 135 2,088 Number Quota
X gill net 125 2,088 . mits allocation
Toual 430 10.399 Sewon G K -
1984-85 Lampara 21 1.131 1972.73 Round haul 5 —_
Purse seine 22 1,079 Total 5 750
Even gill net 126 1,408 1973-74 Round haul 5 —
Odd gill net 128 1.485 Total 3
X gill net 120 1.397 1974-75 Round haul 4 150 ton maximum
Total 418 6.500 Gill net 1 per vessel
1985-86 Lampara 21 1.260 Total 5 500
Purse scine 2 1320 1975-76  Round haul 5 100  tons per vessel
Even gill net 128 1.683 Gill net 4 25 tons per vessel
Odd gill net 129 1,683 Special 5 5 tons per vessel
X gill net 116 1,584 Total 14 625
Total 416 7.530 1976-77 Round hau! 5 550
1986-87 Lampara 21 1,260 Tomaies gill net 7 250
Purse seine 21 1.260 Bodega gill net 24 350
Even gill net 128 1.683 Beach net 5 5 tons per vessel
Bdd gill net 127 1.683 Total 41 1,175
X gill nct 16 1.584 1977.78  Tomalesgillnet 33 600  includes beach nets
Roc-on-kelp 1 60 7.5 10ns of product Beach net 5 -
Total 414 7.530 Bodega gill net 30 575
1987-88 Lampara 21 1422 Fresh Fish s 10 2 tons per vessel
Purse seine 21 1422 Total 73 1,185
Even gill net 128 1,900 1978-79 Tomales platcon 34 600 includes beach nets
Odd gill net 127 1.900 Bodega platoon 33 600
X gill net 116 1.788 Beach net 2 —
Roe-on-kelp 1 68 15 tons of product Fresh fish 5 10 2 tons per vessel
Total 414 8.500 Total 74 1,210
1988-89 Lampara 9 681 1979-80 Tomales platoon 35 600
Purse seinc 3 2,346 Bodega platoon 34 600
Even gill net 127 2,089 Fresh fish 5 10 2 tons per vessel
Odd gilt net 128 2,123 Total 74 1,210
X gill net nz 1,999 1980-81 Tomales platoon 35 600
Roc-on-keip 5 262 59 1ons of product Bodega platoon 15 600
Allotment A& B  2° - 5 tons of product Total 70 1,200
Totl 419 9.500 1981-82 Tomales plaicon 24 600
1989-90 Lampara 3 228 . Bodega platoon 32 600
Purse seine 33 2,508 Total 56 1,200
Even gill net 126 2,144 1982-83 Gill net 41 1,000*
Odd gill net 128 2,178 1983-84 Gill net 40 1.000
X gill net 115 1,940 ) 1984-85 Gill net 40 1,000
Roe-on-kelp 8 492 110 tons of product 1985-86 Gill net 40 1.000
Total 413 9.500 1986-87 Gill net 40 1,000
1990-91 Roundhaul 34 2,584 1987-88 Gill net 40 750
Even gill net 127 2,142 1988-89 Gill net 40 750
Odd gill net 130 2,192 1989-90 Gill net 40 0
X gill net 115 1,940 : 0
Roc-on-kelp 10 642 144 tons of product 195091 Gill net h
Total 416 9.500

*Quotas have not been allocated since the 1982-83 scason when all gillnetiers were combined into one

*Two of the roe-on-kelp permittees were the successful bidders for allotments (A and B). group.




<0 WAL AOINIM D) UL UL

roe permits based on qualifying points earned over the previous 10 years. Points were
eamed as follows: 1) one point for each year the applicant held a California
commercial fishing license, 2) ten points for those applicants that participated in each
of the previous three California herring seasons as a crew member, boat owner, or
operator, 3) seven points for those applicants that participated in two of the previous
three seasons, and 4) five points for those applicants that participated in at least onc
of the previous three seasons.

The maximum number of points possible was 20, and all applicants with 19 or
20 points were issued permits. All of the new permits issued were for gill nets (Table
3 and 4). In addition, round haul permitiees were allowed to exchange their permits
for gill net permits.

In 1977, the FGC established a 30 ton herring quota for Crescent City Harbor,
with four permits. Since the 1983-84 scason only three permits have been issued
annually. There have been no further changes in regulations for Crescent City
Harbor.

1978-79 Season. No new San Francisco Bay permits were issued for the 1978-
79 season. In Tomales Bay. two permittees did not reapply and the FGC issued three
new permits. Permits for Tomales and Bodega Bays were also combined into one
permit area.

1979-80 Season. The 1979-80 herring quota was increased to 6.000 tons, but no
new permits were issued. The FGC began the phase-out of round haul permits, by
deciding that no new round haul permits would be issued in the future for San
Francisco Bay.

Due to the success of the fishery, more fishermen wanted permits and the legality
of limited entry was being questioned. In response to the pressure to increase the
number of permits,the Statc Attorney General required the FGC to develop a plan
that would allow for new entrants into the fishery. The FGC’s plan established
qualification criteria for new entrants but called for no new gill net permits to be
issued for the Tomales-Bodega Bay area until the total number of permits fell below
69, and no new gill net permits to be issued for San Francisco Bay until the 1980-
81 season. If there were more applicants than the number of permits available, a
lottery wouid be held. Preferential status would be given in the lottery using the same
system of qualifying points as used in the 1977-78 season. Entry into the fishery
remained closed, but the means of issuing new permits was established.

1980-81 Season. The 1979-80 San Francisco Bay herring biomass estimate
increased to 53,000 tons, justifying higher herring quotas for the 1980-81 season. The
FGC took this opportunity to again increase the number of roe permits, rather than
create a windfall for existing permittees.

Due to congestion on the fishing grounds, the FGC opened an experimental
December fishery in San Francisco Bay. The regular San Francisco Bay herring
season opened the first week of January, and the new experimental December fishery
was set for a three week period beginning November 30, 1980. Herring fishing in
December was considered an experiment because it was unknown if herring captured
so early in the spawning season would be acceptable for the roe market. One hundred
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new roe permits were issued, with the entire 1,250 ton quota increase allotied to the
December fishery. A further restriction on the new fishery called for its suspension
and a corresponding quota reduction if the San Francisco Bay herring biomass
dropped below 36,000 tons.

In Tomales Bay, one permittee did not reapply. The number of roe permits
dropped below 69, and the FGC issued two new ro¢ permits for the 1980-81 season
(Table 4).

1981-82 Season. No new permits were issued for the 1981-82 season, but
Tomales Bay permittees were allowed to transfer to San Francisco Bay 1o alleviate
overcrowding in Tomales Bay. Quota changes in San Francisco Bay, beginning with
the 1981-82 season, were made by gear type and were percentage adjustments based
on the change in the overall quota (see section on allocation). The Pacific Fishery
Management Council (PFMC) recommended that the maximum harvest rate of
herring not exceed 20% of the available biomass (PFMC 1982). California has
generally been more conservative in setting herring quotas.

1982-83 Season. As in 1981-82, permittees from Tomales Bay were again given
the opportunity to transfer their permits to San Francisco Bay; consequently the
number of Tomales Bay permits declined to 41. The transfer of permits to San
Francisco Bay, coupled with the FGC decision to issue more December gill net
permits created 430 San Francisco Bay herring permits for the 1982-83 season. The
total number of herring permits peaked at 471 for the San Francisco and Tomales Bay
herring fisheries in the 1982-83 season.

1983-84 Through 1988-89 Season. The FGC maintained a policy of not issuing
new herring permits, with the exception of the 1986-87 season, when nine December
permittees did not reapply and five new permits were issued. The actual number of
active permits varied each year because permit holders could be inactive for a herring
season due to medical or other valid reasons. When they returned to the fishery after
a year of absence it gave the impression that a new permit was issued, when in fact,
that was not the case. This happened in the 1988-89 season when there was a net
increase of three roe permits.

1989-90 through 1990-91 . The fishery has remained lucrative and there is anever
growing number of fishermen with 20 qualifying points that are eligible 1o obtain a
herring permit. In addition, there are more permit holders nearing retirement age.
Because of these two factors, the CSL approved the sale of herring permits,
Previously, under specified circumstances (death, incapacity. or retirement of the
permittee), permits could only be transferred to partners. heirs, or siblings. Although
the total number of permits was still limited, they assumed a monetary value and
could be sold.

The CSL set the following guidelines for the sale of permits. Permits must be sold
to individuals with 20 qualifying points as stated previously, and a list of qualified
buyers would be supplied to a permittee wishing 1o sell a permit. The seller must
notify all qualified buyers by centified mail of his or her intent to transfer the permit.
After 60 days the DFG can certify the transfer to a qualified applicant upon payment



30 CALIFUHNIA FI>H ANL 3AME

of a $5,000 transfer fee paid to the State. San Francisco Bay gillnet permits for the
1990-91 season were valued at approximately $60,000.

The transferability of permits represented a significant change in the permit
distribution system. Permits now have a value, and the mechanism for issuing new
permits by lottery to qualified point holders no longer appears valid. Legislation will
probably be required to change the system,

QUOTA ALLOCATION

California’s two major herring spawning areas of Tomales and San Francisco
Bays are within 50 miles of each other (Fig. 1), and are managed on the assumption
that they contain separate spawning stocks. The Departments herring biomass
estimates are determined annually for both bays by conducting spawning-ground
and/for hydroacoustic surveys (Spratt 1991, Wendell and Oda 1990). Herring caich
quotas are generally set at about 15% of the annual biomass estimates from each bay.
Area quotas are not allocated, rather, they are set independently and fluctuate based
on annual herring biomass estimates in each bay.

-

Tomales Bay

Allocation of the quota has not been a major issue in Tomales Bay because the
fishery is small compared to San Francisco Bay with fewer boats and smaller fishing
grounds. Under CSL control, Tomales Bay herring were caught by round haul
vessels. In the 1974-75 season only five permits were issued for the relatively small
quota of 500 tons. However, there was concem that one large vessel could dominate
the fishery. Therefore, no permittee was allowed to take more than 150 tons. This
represented the first step toward catch allocation.

In the 1975-76 season, the Tomales Bay fishery expanded and the 600 ton quota
was allocated to each vessel on an individual basis. Round haul vessels received 100
tons each and gill net vessels 25 tons each. Round haul vessels were allocated a higher
quota because of the larger crews and higher operating costs.

Individual vessel quotas were eliminated for the 1976-77 season in favor of group
or gear quotas, Most of the quota increase in the 1976-77 season went to new gill net
permittees. A separate quota of 350 tons was established for 24 new Bodega Bay
permittees. The seven Tomales Bay gillnetters received 250 tons while the five vessel
round haul quota was increased to 550 tons. The FGC changed the 25 ton special bait
and fresh fish allocation to a gear allocation for beach nets.

In the 1977-78 season, largely due to public sentiment, round haul vessels were
permanently prohibited from participating in the Tomales Bay fishery. The total
quotaof 1,175 tons was allocated evenly between Bodega Bay and Tomales Bay. The
25 ton beach net allocation was included in the Tomales Bay quota, but a 10 ton fresh
fish allocation was retained with five 2 ton permits.

The Tomales and Bodega Bay quotas were combined for 1978-79 season and
increased to 1,200 tons. Because 69 permits would cause congestion on the fishing
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grounds, former Bodega and Tomales Bay permittees were split into two platoons
and allowed to fish alternate weeks during the season. Each platcon was allocated
600 tons. The platoon system and fishing alternate weeks was not successful in
Tomales Bay, because one platoon tended to catch most of the herring, causing ill
will between the two platoons.

In the 1980-81 season, separation of the Tomales Bay gill net platoons was
modified to provide for an equitable catch. The first platoon was required to stop
fishing when 100 tons were taken. The second platoon then fished until an additional
100 tons were taken, at which time the first platoon started fishing again, and so on
until the quotas were met. Also, the fresh fish allocation was modified so that they
could not be taken during the herring roe fishery season. -

The platoon system used to allocate the Tomales Bay catch was unsuccessful
because Tomales Bay is small, overcrowding was a serious problem, and there were
simply too many vessels. In order to minimize this problem, the number of Tomales
Bay permits had to be reduced. The FGC created a two-year window of opportunity
for Tomales Bay permittees to transfer to the San Francisco Bay herring fishery. The
intent was to reduce the number of Tomales Bay permits and combine the remaining
permitiees into one group for the 1982-83 season. The 41 permittees that chose to
stay in Tomales Bay fished under a reduced quotaof 1,00010ns in the 1983-84 season.

The number of herring permits issued for Tomales Bay has been 40 since the
1982-83 season. Tomales Bay catch quotas have fluctuated based on biomass
estimates. Vessel quota allocation has not been reconsidered because most permittees
are against allocation and prefer the competitive nature of the present fishery which
rewards luck and hard work with the best catches.

The Tomales Bay permitiees are organized and have regular meetings to discuss
issues and to resolve their socioeconomic problems. With only 40 herring permits
in Tomales Bay, allocation was eliminated seven years ago and probably will not be
reinstated.

San Francisco Bay

The San Francisco Bay herring fishery is larger and far more congested than the
Tomales Bay fishery. Allocation of quotas, catch, gear, and fishing time will
continue to be a part of the San Francisco Bay herring fishery.

The San Francisco Bay herring fleet was composed almost entirely of round haul
vessels during the first three seasons (1972-73 through 1974-75). Only 12 permits
were issued for each of the first three seasons, but there was intense competition
between vessels. The FGC perceived that larger vessels had an unfair advantage and
imposed a maximum boat allocation of 150 tons for the 1974-75 season.

The fishery expanded in the 1975-76 season and the FGC retained the concept
of vessel allocation. The 3,000 ton roe herring quota was divided as follows: round
haul vessels - 2,400 tons with equal vessel allocations of 100 tons; gill net vessels
- 600 tons with equal vessel allocations of 25 tons. In addition, the 10 special bait or
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fresh fish permits were issued with a separate quota of 50 tons and equal vessel
allocations of 5 tons.

In 1976-77, the San Francisco Bay herring fishery was opened to all qualified
applicants. The round haul vessel allocation was increased to 3,000 tons but divided
equally between purse seine (1,500 tons) and lampara vessels (1,500 tons). The 165
gill net vessels received a 1,000 ton allocation. A 15 ton allocation of herring for the
fresh fish market was retained. Individual vessel allocations that guarantee a
permitiee a specific share of the quota were eliminated this season.

In the 1977-78 season, the San Francisco Bay herring quota was increased to
5,000 tons with the entire increase of 1,000 tons allocated to gill net vessels. The
number of gill net permits issued increased to 226 and congestion on the fishing
grounds and at off-loading points around the bay became a serious problem.

In the 1978-79 season, the FGC adopted further regulations that set the stage for
seasons to come. Congestion in the fishery was alleviated by dividing the 220 gill
net permittees into two platoons; each platoon was allocated a 1,000 ton quota. In
addition, a 20 ton trip limit was established for all vessels.

The 1979-80 season quota was increased to 6,000 tons and the 1,000 ton increase
was again allocated 10 gill net permittees. Congestion on the fishing grounds was
reduced, but dockside congestion during unloading operations continued. The fresh
fish allocation was modified so that a permittee had to possess a valid market order
for herring, not to exceed 500 pounds per day. The fresh fish season was also closed
during the roe fishery. Before this action, herring caught under fresh fish market
permits may have entered the roe market. The herring population biomass estimates
continued to increase and peaked at nearly 100,000 tons in 1981-82. As the quotas
increased, pressure to expand the fishery by adding new permits also increased, and
the legality of the limited entry policy was being questioned.

In response to the pressure to issue more permits, the FGC provided for 100 new
gill net permits for the 1980-81 season and established a third platoon and a 3-week
December or X" season (see section on the “X"platoon). The quota increase of 1,250
tons in the 1980-81 season was allocated entirely to the “X” fishery. There was also
a provision that, if the San Francisco Bay biomass ever fell below the 1979 level of
36,000 tons, the “X" season and its permits would be suspended for that season.
Herring quotas continued to increase and reached 10,000 tons in the 1981-82 season.
The three gill net platoons were allocated 60% and round haul vessels 40% of the
quota. “ODD”,”EVEN”, X", purse seine, and lampara quotas were allocated based
on the number of expected permits in each platoon or gear type. Quotas are set in
advance of the season, and the number of expected permits often differed from the
number actually issued. For example, the total gill net quota was divided by the total
number of expected gill net permits to obtain the average quota per vessel. The quota
allocation to the “ODD” gill net platoon was the number of expected permits in that
platoon multiplied by the average gill net quota per vessel. The same system was used
with round haul vessels.

The average per vessel quota was multiplied by the number of lampara permits
expected 1o be issued to determine the lampara allocation. In the case of round haul
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vessels, this was carried one step further and the average quota per vessel became
a catch limit or vessel allocation. In the 1981-82 season the round haul vessel quota
was 78 tons. All herring landed in excess of a vessel’s individual quota was forfeited
10 the DFG.

From 1982-83 through 1990-91, the FGC policy of allocating the quota 67%/33%
between gill net and round haul vessels has worked well, as has the method of
dividing up gear quotas between groups of permittees based on average vessel
quotas.

Roe-On-Kelp Fishery

Roe-on-kelp harvesting by the open pound method (pounds are 18.3x12.2 m
floating rafts) was first allowed in the San Francisco Bay fishery in the 1986-87
season. This method, commonly used in Canada, involves hanging giant kelp
(Macrosystis pyrifera) from rafts, waiting until herring spawn on the kelp, then
harvesting the product. Prior to this time, herring eggs on naturally growing
vegelation were harvested.

In the 1988-89 season the roe-on-kelp fishery expanded from one to five permits.
The FGC, still trying to reduce the overall number of vessels in the fishery, made the
new permits available to existing round haul and gill net herring permittees willing
to transfer to the new fishery. Three round haul and two gill net permitiees
transferred. These were gear transfers, not new permits.

The roe-on-kelp allocation to each permittee was the equivalent of each
permittee’s share of the herring quota in whole fish. A total of 262 tons of whole
herring was transferred to the roe-on-kelp fishery (Table 3). The equivalent roe-on-
kelp quota was 59 tons of product (conversion factor = 0.2237); 4 tons for each gill
net transfer and 17 tons for each round haul ransfer.

In addition, since 1965, two allotments (A and B) have been issued annually in
San Francisco Bay for the harvest of 5 tons of herring roe on seaweed that grows
naturally in the bay. Allotments were awarded by sealed bid, with the two highest
bidders receiving the allotments. The bid price was a royalty per ton, paid to the DFG.
In 1989, the development of the open pound or raft methed has resulted in the
conversion of these two allotments of 2.5 tons each to the open pound method. Two
of the five gear transferees were also the successful bidders for the aliotments. The
total open pound quota was 64 tons in the 1988-89 season.

The royalty per ton that roe-on-kelp permittees must pay the DFG has been a
source of controversy since the fishery has changed from a harvest that used divers
to an open raft method. Royalties were high, over $2,500 per ton when a competitive
bid process was used to award permits. Roe-on-kelp fishermen successfully argued
that the bidding process had driven the royalty too high, and the FGC setanew royalty
fee of $500 per ton for the 1989-90 and subsequent seasons.

In the 1990-91 season the FGC expanded the roe-on-kelp fishery from five to ten
permits. The total quota was 144 tons of product, or the equivalent of 642 tons of
whole herring.
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SOCIOECONOMIC ISSUES

All herring roe fisheries, from California to Alaska, have over-crowded fishing
grounds and intense fishing activity during spawning runs. The San Francisco Bay
herring fishery adds another element because it takes place in the center of a large
metropolitan area. Problems associated with the fishing industry are highly visible
to any interested or concerned citizen. While only San Francisco Bay was discussed
here, most of the issues also apply to Tomales Bay.

Recreational Conflicts

Weekend Closures. Sailing, fishing, and other recreational activities may conflict
with commercial herring fishing operations. While these recreational activities can
take place during the week, most occurs during weekends. The potential conflict with
recreational users of the bay was minimized by closing the herring roe fishery from
noon Friday to sunset Sunday.

Public piers. No herring net may be set or operated within 300 feet of public piers.
This decision was also the result of conflicts between recreational fishing and
commercial fishing activities.

Area Closures

There are a variety of reasons why herring fishing is restricied to certain areas;
most closures are a direct result of the highly populated San Francisco Bay area.

Military Bases. U. S. Naval installations at Treasure Island, Hunter’s Point, and
Alameda (Fig. 1) have restricted areas around the bases. Civilian activities and
herring fishing operations are prohibited near these installations.

Noise Pollution. Herring fishing is a noisy business. The sound of net floats
banging on gunwales, vessel engines, deck speakers, the whine of hydraulic motors,
and barking sea lions can build to a very annoying level at night. Because of these
factors, Belvedere Cove (Fig. 1), an affluent area of waterfront homes and a prime
fishing area, was closed to herring fishing in the 1980-81 season. Noise is also a
problem in the Sausalito area and along the San Francisco waterfront (Fig. 1), but
these areas remain open to herring fishing.

Since the 1986-87 season, the unloading of herring has been prohibited between
10 P.M. and 6 A.M,, because of noise associated with the pumping of herring during
the unloading procedure at dockside.

Marinas. Herring nets have been set across marina entrances blocking vessel
traffic and creating potential safety hazards. This activity has resulted in many small
area closures near marinas throughout the bay.

Ecological Reserves. During the 1970s, Richardson Bay near Sausalito was the
primary herring spawning area in San Francisco Bay (Spratt 1981). Richardson Bay
(Fig. 1) is an ecological reserve and has never been open to herring fishing. In
December 1981, a large winter storm occurred just after a major herring spawn in
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Richardson Bay. Spawn-laden vegetation (Gracilaria sp.) was tom loose from the
soft mud bottom of the bay by wind-driven waves. Vegetation densities did not
recover and have remained low into the early 1990s. Consequently, herring have
abandoned Richardson Bay in favor of the waterfront pier pilings in the City of San

Francisco.

Gear Conflicts

Round Haul vs. Gill Net. Most of San Francisco Bay has been closed to encircling
nets (purse seine, lampara, and beach nets) for many years to prevent the take of
salmon, striped bass, sturgeon, and shad. From 1972-73 through 1978-79, round haul
vessels were restricted to an area near the entrance to San Francisco Bay (Fig. 2a).
Bait nets, a small lampara type net without purse rings and made of standard No. 9
seine twine or lighter, have always been allowed for use throughout San Francisco
Bay for bait purposes.

In 1979, the FGC ruled that lampara nets used in the herring fishery qualified as
bait nets. The size of the lampara or bait net was not an issue. Lamparas were used
to take herring in central San Francisco Bay in the 1979-80 season, beginning a 10
year period that gradually opened more of San Francisco Bay to round haul gear. A
further precaution intended to prevent the take of sport species by round haul vessels
requires that a rigid metal grate of paraliel bars, no more than 3 inches apart be plz}ced
over the hatch while loading fish into the hold. Any large fish (sturgeon or striped
bass) would be deflected onto the deck, rather than fall into the hold, and returned
to the water unharmed.

In the 1979-80 season the lampara fishing area was expanded to include the east
side of the bay between the Richmond-San Rafael Bridge and the Oakland Bay
Bridge (Fig. 2b), but they were allowed to fish only after gill net quotas were takfan.
This action was necessary because set gill nets and round haul gear may conflict,
particularly when spawning is underway or when herring are concentrated in small
areas of the bay. Subsequently, in the 1984-85 season, lamparas were allowed to fish
while the gill net fishery was in progress. However, lamparas were restricted l}y tt}e
following new regulations: 1) daytime fishing only, 2) prohibited from fishing in
waters less than 11 m deep, and 3) the east bay between Richmond and Oakland was
closed (Fig. 2b).

In the 1985-86 scason, areas open to lampara nets was expanded to include the
area south of the Oakland Bay Bridge in waters greater than 11 m deep during
daylight hours (Fig. 2c). Night- time fishing was allowed only after the gill net qucﬁas
were taken. During this time, purse seiners continued to be restricted to the original
area near the entrance of the Bay. The incidental take of sport species by lampal.'as
did not prove to be a serious problem. On the rare occasion when a protected species
was taken, the metal grate over the hatch allowed the fish to be returned 1o the bay
quickly. Finally, prior to the 1988-89 season purse seine restrictions were rett}oYed
and they were included with lamparas (i.e., round haul gear). The only restriction

. remaining was the 11 m depth prohibition until the gill net quotas were taken (Fig.

2d).
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Figure 2a. Area of San Francisco Bay open to purse seine and lampara gear from the
1972-73 to 1978-79 seasons.

This change resulted in many lampara vessels changing to modified purse seine
nets (Table 3), and by the 1990-91 season only a few lampara nets remained in the
fishery.

Transfer of Herring Between Vessels. The transfer of herring between vessels or
permittees is prohibited. This prevents groups of vessels from fishing together, where
one large vessel could make a large catch and transfer herring to smaller vessels. It
also prevents the transfer of herring between round haul and gill net vessels. The
transfer of herring would circumvent the purpose of separate gear quotas and vessel
allocations.

Open Pound vs. Gill Net. In the roe-on-kelp fishery, pounds or rafts with kelp
hanging from them are deployed in an area where herring are expected to spawn. The
rafts are difficult to maneuver and for best results must be moved as the spawning
herring school moves. Gill nets set near roe-on-kelp rafts often prevent movement
of the rafts. This conflict has not been resolved and may prevent further expansion
of the roe-on-kelp fishery. This method of fishing has become popular and there were
10 permits available in the 1990-91 season, with each permittee allowed two rafts.

Gill Net Closure. There is a large area in the central part of south San Francisco
Bay between the Bay Bridge and Hunter’s Point, where herring hold (i.e., congregate)
prior to spawning (Fig. 3). Beginning with the 1991-92 season, this area will be closed
to gill nets. This is the first major area or depth restriction placed on gill net gear.
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Figure 2b. Areas of San Francisco Bay open to purse seine and lampara gear from
the 1979-80 to 1984-85 seasons.

Gill net fishing activity can trigger herring to spawn prematurely in deep water
or on herring nets. Such spawning may affect the survival of herring eggs and
subsequent year class strength. These spawns are not included in spawn escapement
estimates, thus affecting biomass estimates and catch quotas. The FGC felt that this
action was in the best interest of the fishery. A test boat program, described later, also
placed restrictions on round haul vessels fishing in the same holding area.

Congestion

Congestion on the fishing grounds and at dockside during unloading operations
is a serious problem. It has been compounded by the two different gear types used
in the fishery and the need to unload quickly and return to the fishing grounds before
a spawning run ends. Limited entry controlled the number of herring permits, but
many new problems surfaced that have precipitated the following regulations.

Gear Limits. Purse seines and lampara nets are limited to a maximum length of
240 fm (439 m) with no depth restriction. In San Francisco Bay gill net permittees
are limited to 2 shackles of 65 fm (119 m) each. In Tomales Bay the gill net limit is
195 fm (357 m).

Assigned Fishing Days. Purse seine vessels were allowed to fish only Monday,
Tuesday, and Thursday in the 1977-78 season. In the 1978-79 season, lamparas were
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Figure 2¢. Areas of San Francisco Bay open to purse seine and lampara gear from
the 1985-86 to 1987-88 seasons.

included and ali round haul vessels were allowed to fish only Monday through
Thursday. These measures were largely ineffective, resulting in large catches on days
when fishing was allowed. Consequently, in the 1979-80 season round haul vessels
were allowed to resume fishing from sunset Sunday to noon Friday.

Daily Landing Limits And Trip Limits. Daily landing limits of 40 tons and trip
limits of 20 tons were in force from 1976-77 until the 1981-82 season when the
number of permits expanded. The intent was to control congestion at dockside during
peak unloading times. It was not effective. A round haul vessel could still take
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Figure 2d. Areas of San Francisco Bay open to purse seine and lampara gear in the
1988-89 season.

considerable time to unload their catch while smaller gill net vessels waited.
Consequently, such restrictions were subsequently repealed.

Platoon System. Congestion on the fishing grounds and at dockside was not
solved, but greatly reduced when the gill net vessels were divided into equal sized
platoons of 110 permittees prior to the 1978-79 season. Gillnetters were divided
based on their permit numbers, and assigned to the “EVEN"” or “ODD" platoon. The

* quota was also divided equally and the platoons fished alternate weeks during the
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Figure 3. Herring holding area closed to gillnetters in the 1991-92 season.

season. If one platoon caught its share of the quota the alternate platoon was allowed
to fish until the remaining gill net quota was taken. In addition, the platoons rotated
each year; i.e. the platoon that started first one season would start second the
following season.

The “X” Platoon. The San Francisco Bay platoon system worked so well that the
FGC established a third “X” platoon when the fleet was expanded prior to the 1980-
81 season (Table 3). The third platoon, composed of 100 additional gill net permits,
did not add to the congestion because they were given a separate three week fishing
season in December. Because of the short December season, if they did not catch their
quota the “X” platoon was also allowed to fish after the “ODD” and “EVEN” platoons
finished. In 1991, after 11 seasons, the FGC ruled that the December herring fishery
was no longer considered an experimental fishery. The platoon’s name was changed
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from “XH” 1o “DH"; all other regulations pertaining to the “DH" platoon remain
unchanged.

Round Haul Vessel Quotas. Individual vessel quotas have been part of the round
haul fishery since the 1974-75 season. In the 1981-82 season the total round haul
quota of 4060 tons was divided equally among 51 permittees and became a vessel
allocation or limit. This action eased the competition between round haul vessels and
greatly reduced congestion at dockside because the need to bring in large loads of
herring was eliminated.

Test Boat System. The allocation of individual quotas to round haul vessels in San
Francisco Bay increased the quality of the catch. Round haul fishermen may be more
selective in the herring that they keep because herring may by caught, held in the net,
and tested for roe content. If roe content is low, herring may be released alive.
However, there were concerns about vessel quotas and their effect on the fishery.
Some fishermen are 100 selective early in the season, and release herring that are not
quite good enough with the hope of catching better fish later in the season. This results
in the failure of many round haul vessels to catch their individual quotas and
needlessly extends the season into February and March.

Another concern is that the testing and releasing of herring by round haul vessels
may be harmful to the resource. This practice has been part of the fishery from the
beginning, but the extent that testing and releasing increases fishing mortality has not
been determined. However, round haul vessel quotas have resulted in an increase in
testing and releasing by the fleet. Because of the potential harmful effects of catch
and release practices, this problem was addressed during 1988.

The idea of a test boat program that would contro} the opening of the round haul
fishery had been considered for several years. During the late 1980's, the DFG
proposed that the industry develop their own voluntary test boat program. This
seemed reasonable because they were the ones that stood to gain from increasing the
guality of the caich, while reducing the unfavorable practice of catching and
releasing herring. After three years, the industry had not developed a successful test
boat plan.

In 1991, the time for a test boat system had arrived. The DFG, drawing from
information gained during three years of discussions and meetings with fishermen
and buyers, proposed an official DFG herring test boat system for the 1991-92 season.
The major provisions of the 1991-92 test boat system are as follows:

1. The test boat system shall be in effect during January and until February 15,

1992.

2. All round haul permittees must participate.

3. Four (4) vessels will be drawn for each Test Boat Fishing Period (TBFP)- A

random drawing will determine the order of participation.

4, A test boat may operate in any area of San Francisco Bay legally open to round

haul vessels.

5. After each spawn the Department shall determine the date, day, and time at

which the TBFP will start.
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6. A 1est boat may retain on board the caich from only one set during the TBFP
until the fishery is declared open by an official Coast Guard announcement.

7. The TBFP will end and fishing will be open to all roundhaul permittees when
all of the following conditions have been met: a) At least two (2) test boats have
taken and retained a load of herring with a roe content of 9% or more, and b)
each roe conient of 9% or more has been verified by one of the herring buyers
or his representative, and ¢) each buyer has notified the Ccast Guard that a test
boat has retained a load of herring with a roe content of 9% or more, and d) the
buyer has identified himself by name of speaker, company, and vessel, and ¢)
the Coast Guard has announced the opening of the fishery on VHF Channel 16.

8. During any open fishing period, no roundhaul vessel shall release any fish once
a set has been made.

9. If the daily roe content of landings drops below 9%, as determined from fish
receipts, the Department will announce the end of the open fishing period and
the beginning of the next TBFP.

PROBLEMS ASSOCIATED WITH ALLOCATION

Allocations are made on paper, may be difficult to implement, there are no
guarantees, and the smallest allocation unit must be large enough to provide adequate
economic return to the fishermen. In short, allocation of catch, fishing time, and areas
results in a highly structured fishery that becomes dependent on predictable and
dependable behavior of the target species.

An unexpected change in the behavior of the target species may prevent catch
allocations from being taken and may cause economic hardship. An example is the
Tomales Bay fishery which is now closed. The decline in biomass of herring has been
atiributed to the five year California drought, which is believed to have caused a
change in the distribution of Tomales Bay herring. The movement of herring places
an extreme economic hardship on the 40 Tomales Bay permittees, who may not
legally fish for herring in other areas. Individual vessel allocations may also increase
wastage of fish, due to illegal discarding of poor quality catches. Allocations also
increase the incentive to under-report catches. '

Insuring compliance with vessel allocation, area closures, and time closures adds
to the workload of management and enforcement personnel, particularly when there
is a several hundred vessel fleet.

There will probably be quota shortfalls because individual vessel allocations will
not make good fishermen out of poor fishermen. Many vessels may not catch their
allocations due to mechanical breakdowns. These factors will extend the fishing
season and add to industry and management costs.
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DISCUSSION

There were few changes in the herring regulations from 1982-83 through 1990-
91. Changes that were made primarily dealt with socioeconomic issues. The basic
concepts of limited entry, quota allocation, and the platoon system remained
unchanged.

The 1991-92 season will see the implementation of the test boat program and
closure of deep water herring holding areas to the use of gill nets south in San
Francisco Bay. the latest significant changes in herring regulations. These new
regulation changes will be evaluated during the 1991-92 season.

The gill net fishery regulations in San Francisco Bay are working: however the
issue of individual vessel quotas is continually brought up. The gill net fleet of San
Francisco Bay is a composite of new state-of-the-art fast aluminum bow-pickers and
50 year old conventional, slow wooden vessels. Platoon quotas are taken rapidly and
older vessels have difficulty competing with the newer modern vessels. Because of
competition, the concept of individual gill net vessel quotas guaranteeing a specified
catch is appealing to many fishermen. However, the gillnetters of San Francisco Bay
are split over this issue, and the FGC will probably not consider adopting this
regulation until a majority of the fishermen favor individual boat quotas.

The San Francisco Bay round haul vs. gill net gear conflict has been minimized.
Unitil the gill net quotas are taken, round haul vessels may not fish shallower than 11
m. This in effect gives gillnetters exclusive access to shallow herring spawning areas
until their quotas are taken. Afier the gill net quotas are filled round haul vessels may
fish in all areas of the bay open to herring fishing.

The limited entry plan for the herring fishery that was adopted by the FGC
essentially closed the fishery to new entrants. Only five new permits have been issued
since 1983 because the number of herring permits have not declined below the level
that would allow new permits to be issued. Transferring permits to heirs or partners
was allowed, and tended to stabilize the number of permits.

The herring fishery is lucrative, and many of the permittees have been in the
fishery since the beginning and are nearing retirement age. There are a large number
of fishermen interested in obtaining a herring permit. Because of these factors, the
limited entry regulations were modified in 1988. The number of permits remain
limited, but they may now be sold. Consequently, the system is permanently changed
and its unlikely that herring permits will ever again be issued by lottery, they will
simply be sold.
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CONCLUSION

When the DFG determined the status of the herring resource in San Francisco Bay
and recommended quota increases, expansion of the fishery was inevitable. Most of
the regulation changes were the result of the increased quotas for this lucrative
fishery. Management of the herring roe fishery has gone through a long trial and error
process. Regulations evolved and annual changes in regulations were necessary as
the new fishery developed.

Management concepts new to commercial fishing in California were introduced.
Limited entry. the lottery, vessel quotas, quota allocation by gear, assigned fishing
areas by gear, the platoon system, and (est boat program were all controversial
management methods. Some are still controversial, but these regulations have
proven effective in solving socioeconomic conflicts in a congested fishery.
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