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A common pattern in the development of primary extractive 

industries often follows this sequence: continual introduc

tion of, resistance to, and eventual acceptance of ever more 

efficient modes of resource extraction. Implicit in this 

process, but generally unstated, is the notion of an infinite 

resource base. Although cries of resource depletion may be 

sounded under the veil of ecological concern, in reality such 

resistance is most often shown by those possessing less ef

ficient systems of resource extraction, thus reflecting little 

more than the fear of the inability to compete with newer 

technology. 

One of the more dramatic examples of the introduction

resistance-acceptance pattern in technological development 

occurred in the sardine fishing industry in and around Mon

terey Bay during the first half of the twentieth century. 

Viewed in retrospect, the role of changing net technology can 

be seen as one of the fundamental causes of the vicissitudes 

and decline of that industry. What follows is a survey and 

analysis of the major introductions, oppositions, and adapta

tions of fishing net technology. 

Early Nets 

The inception of the sardine fishery at Monterey can be 

traced to the efforts of Frank E. Booth, northern C�ifornia 

businessman and entrepreneur. Booth was head of the Sacra

mento Packer's Association in the 1890's, and owner of the 
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Black Diamond (later Pittsburg) Cannery on the Sacramento 

River. In 1895, Booth began canning operations in Monterey 

based primarily on canning salmon. In 1900, the canning of 

sardines (Sardinops sa gax) was initiated on an experimental 

basis. Although Booth's initial attempt in 1900 yielded 

only three hundred cans of sardines, by 1902 output had in

creased to three thousand cans. During this experimental 

period the sardines were caught with giJJ nets stretched be

tween two anchored points. The mesh of the gill net was of 

such size that the sardines could readily extend their heads 

through the openings in the net, but in backing out would 

catch their gill covers in the webbing, thus entangling them

selves. The net was periodically hauled aboard a small boat, 

but a large percentage of the fish escaped, often incurring 

fatal injuries in the process. Those that did not escape had 

to be removed from the net by hand. 

The commercial phase of the fishery began with the compJe

tion of Booth's new and larger cannery in 1903. For commer

cial purposes the gill net promptly proved to be unsatisfac

tory and was replaced by the hand-operated purse seine. The 

purse sEine was made of one-inch mesh, twelve fathoms deep 
1 and two hundred fathoms long. The length of the net allowed 

for nearly complete encirclement of a school of fish with the 

webbing draping down around the fish. A line which extended 

through rings on the lower side of the net was pulled, 

causing the net to close from the bottom and thus trap the 

fish in the pocket formed. 

Although the size of the catch varied from run to run, 

the purse seine temporarily supplied the rather limited 

demand required by Booth's operation. One of the major dis

advantages of the early purse seine was its relatively shal

low depth, which excluded fishing in deep water, a hindrance 

which was magnified by the fact that sardines were rarely 

found in shallow water during daytime, and night fishing had 

not yet been perfected. 
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The second limitation of the early purse seine was that 

because of the thin mesh and manual operation, which re

quired a crew of ten to twelve men, the net had to be laid 

out and "pursed" (i.e., gathered) very slowly.
2 

Therefore, 

when operating in relatively deep water, large numbers were 

able to swim out of the net before complete closure. 

As the demand for sardines continued to mount, discontent 

with the purse seine increased. The unreliable nature of the 

early purse seine was, in part, a function of the fishermen's 

inexperience at sardine fishing in general, and relatively 

inefficient netting procedures in particular. Concomitantly, 

there was a general lack of knowledge concerning the habits 

and movements of the sardines. 

Lampara Net 

In 1906, Booth consulted with Peter Ferrante and Orazio 

Enea of the Black Diamond Cannery on possible methods of in

creasing the supply and reliability of the sardine catch. 

Both men were born in Sicily and had fishing experience in 

the Mediterranean. At their suggestion, Booth ordered a 

lampara net, common in the Mediterranean, from Tangier.
3 

Its 

name was derived from the Italian word Zampo, because of its 

strength and "lightning" fast haul. Although the original 

imported lampara net quickly tore to pieces, it was, never

theless, used as a model for the construction of subsequent 

lampara nets.
4 

Constructed of rather thin, tight webbing, 

except in the wings, its operation involved encirclement of 

the fish, merging of the two ends, and constriction of the 

webbing (see Figure 1) . As opposed to the purse seine, the 

lampara net contained a "bag" or bunt sufficient in size to 

enable holding tons of fish until the bottom of the net 

could be closed, thus increasing the relative efficiency of 

the net and of the catch. 

Initial experiments with the lampara net revealed that in 

daytime sardines could swim through the coarse webbing in the 
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Three major types of nets used in the sardine industry at Monterey. 

(After Fry, 1931.) 
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wings of the net. During night, however, it was discovered 

that, as the webbing was pulled through the water, it agi

tated phosphorescence in the water which increased the ef

fectiveness of the constricting wings in directing the fish 

into the.bag. 

The introduction of the lampara, and the advent of night 

fishing, proved to be a resounding success causing the total 

size of the catch to increase dramatically. Furthermore, 

the lampara net required less labor, while·being faster and 

more efficjent. It was also significantly cheaper, costing 

$600 as compared to $2,500 for the purse seine.
5 

DespitP the numerous advantages of the lampara net, many 

of the local fishermen remained skeptical. They claimed that 

the net was unduly destructive and would lead to the deple

tion of the resource. Yet, with each successive season, the 

number of crews using the lampara net continued to increase. 

The controversy was still being waged six years after the 

introduction of the lampara net when, in 1913, a bill pro

hibiting the use of the lampara net in the Monterey Bay was 

introduced in the California legislature.
6 

Fortunately, it 

failed to pass. In 1914, of the eight crews employed by the 

two canneries at Monterey, five used the lampara, one the 

purse seine, one used both but preferred the purse seine, and 
7 

another used a modified lampara. 

One or two purse seine crews at Monterey operated until 

1917, but by 1918 the lampara had become virtually the only 

net in use, and remained unchallenged until the late 1920's, 

although structurally it did undergo a series of modifica

tions which led to a rudimentary version of a ring net--the 

half-ring net or " purse lampara." 

Purse Seine 

At San Pedro, California, during the early months of 

1925, a single crew once again employed an improved version 

of the purse seine in catching sardines. As a result of the 
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success of that venture, twenty-five additional crews were 

using the purse seine at San Pedro by November of 1925.
8 

The 

reintroduction at Monterey, however, was interestingly and 

somewhat paradoxically delayed. Following the success of 

the purse seine in southern California, the Hovden Cannery 

at Monterey retained two purse seines for use in the 1926-27 

season. The success of those two crews resulted in a coali-

tion between the Monterey Fishermen's Organization and the 

Sardine Boat Owner's Organization in an effort to prohibit 

further use of purse seines at Monterey. The further entry 

of purse seines was temporarily stifled by the unified action 

of these two groups. The lampara fishermen, once the contro-

versial vanguard element themselves, conservatively argued 

that the purse seine was more destructive than the lampara 

net, and would lead to depletion of the resource.
9 

Structurally, the improved version of the purse seine had 

rings strategically located on the lead line which facilitated 

a quick closing of the net. The bag was also at one end 

rather than in the middle as in the lampara. The advantages 

of the new purse seine were said to be its superiority in 

rough water, in fog, and on nights when the sardines were 

extraordinarily active. The mechanical pursing of the net 

was also found to be quicker and more efficient than the lam-

para, thus reducing the labor requirement. Perhaps equally 

or even more important than the net pe r se was the newer, 

larger, and more mechanized boat employed by the purse seine 

fishermen. The transportation and storage advantages allowed 

movement to more distant fishing areas, and storage capacity 
10 

was increased from sixty to two hundred tons. These fac-

tors became increasingly important as the burgeoning demands 

of the canneries greatly diminished the once adequate local 

supply, thereby necessitating expansion to more distant fish

ing grounds. During the 1928-29 season, the Monterey sardine 

fleet ventured as far as Half Moon Bay, California, seventy 

miles to the northwest.
11 
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In the spring of 1929 at Monterey, there were fifty-eight 

lampara crews, two purse seine crews, and one Japanese crew 
12 

using a modified lampara net. By December, 1929, and with 

the ban imposed on purse seines lifted, the number of purse 

seine crews increased to twenty-eight, with the majority 

berthed in southern California.
13 

During the 1929- 1930 sea

son, the purse seine crews accounted for forty percent of 
14 

the catch received by the canneries at Monterey. The ex-

tent of that success meant the virtual termination of the 

lampara net in its familiar form. 

The relatively large capital investment required to pur

chase the purse seine ($5,000 to $6,000) , and purse seine 

boat ($20,000 to $25,000) , deterred most lampara fishermen 

from immediately shifting to the purse seine.
15 

In lieu of 

adopting the expensive purse seine, the lampara fishermen, 

following a pattern established earlier at San Pedro, demon

strated their resilience by replacing lampara nets with ring 

nets and installing drum winches on their boats. 

The ring net was essentially a light-weight, high-speed 

purse seine. In general, it differed from the purse seine 

in the lighter twine used in the webbing and in its shorter 

length. By February 1930, fifty-five lampara boats were 

using ring nets, while not a single boat was utilizing the 
16 

lampara net. 

Despite the abrupt abandonment of the lampara net and 

adoption of the ring net, the purse seine continued to be 

the dominant net in use. By the 1936-37 season, of ninety

three boats delivering sardines to canneries at Monterey, 

sixty-three used purse seines.
17 

Beginning in 1936, the 

following decade saw the virtual disappearance of the ring 

net, leaving, through the abrupt collapse of the fishery, the 

purse seine as the only net in use. 

The purse seine was, however, continually modified during 

the final decade of the Monterey sardine fishery. The most 

important change was an increase in the size of the net from 
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approximately two hundred fathoms in length to three hundred 
18 

fathoms or m<'re. In general, the trend was toward increas-

ing mechanization, thus reducing the input of labor. Further 

changes, such as adoption of "floats" that were snapped along 

tte cork line to increase buoyancy, were aimed at increasing 

the efficiency of the net. 

Summary and Conclusion 

There were three persistent trends that characterized the 

evolution of fishing nets used in the sardine fishery at Mon-

terey. The first and most obvious trend was the increasing 

use of mechanization in all applicable phases; the second 

was the increasing efficiency of the net in retaining larger 

percentages of the potential catch; while continual increase 

in the size of the nets was the third. Although the imple-

mentation of the changes which resulted in these trends was 

persistent, the rate of change was sporadic and often based 

upon the innovative efforts of one or two individuals. The 

most successful changes were often met by initial resistance, 

and followed by improvements in existing systems and eventual 

acceptance of the new. 

Cultural geographers have long pondered the processes by 

which innovative technology is introduced, examined, �d 

either accepted or rejected. That particular sequence, how-

ever, often fails to convey the range of differential accep

tance patterns during the examination and/or early introduc

tory phases. In that regard, even for innovative technology 

that is vastly superior in terms of resource-converting capa

city, the pattern of introduction-resistance-acceptance ap

pears to be common. While the motives for resistance may 

vary, only rarely and recently do they seriously include the 

ecological component in the list of operative criteria in 

decision-making policy. The consequences may be--as they 

were in the sardine fishery at Monterey--disastrous. 
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