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Abstract

Eyewitness accounts written by early travellers to ‘the new worlds’ provide valuable
insights into how seascapes once looked. Although this kind of information has been
widely used to chart human impacts on terrestrial ecosystems, it has been greatly
overlooked in the marine realm. Here we present a synthesis of 16th to 19th century
travellers’ descriptions of the Gulf of California and its marine wildlife. The diaries
written by conquerors, pirates, missionaries and naturalists described a place in
which whales were ‘innumerable,’ turtles were ‘covering the sea’ and large fish were
so abundant that they could be taken by hand. Beds of pearl oysters that are described
had disappeared by 1940 and only historical documents reveal the existence of large,
widespread, deep pearl oyster reefs, whose ecology and past functions we know little
about. Disqualifying the testimonies of early visitors to a region as ‘anecdotal’ is
dangerous; it may lead to setting inappropriate management targets that could lead
to the extinction of species that are rare today but were once much more abundant.
Moreover, it represents unfair historical judgement on the work of early natural
historians, scholars and scientists. We suggest that the review and analytical
synthesis of reports made by early travellers should become part of the pre-requisites
for deciding how to manage marine ecosystems today.
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Introduction

It is only recently that we have started to recognize
that ecological monitoring by itself is a poor tool to
understand human impacts on coastal ecosystems
(Pauly 1995; Jackson 1997; Carlton 1998; Jackson
et al. 2001; Pitcher 2001; Lotze 2004; Lotze and
Milewski 2004; Saenz-Arroyo et al. 2005a). Refer-
ring to the former abundance of green turtles
Chelonia mydas (Chelondidae) nesting in the Carib-
bean, Jeremy Jackson illustrates the difference
between how we see the seascape today and how
early Europeans visiting America witnessed it (Jack-
son 1997). The observation of a visitor in the 1600s
affirmed that vessels that had lost their course as a
result of bad weather could recover it simply by
following ‘the noise which these creatures [green
turtles] make in swimming to attain the Cayman
isles’ (Jackson 1997). Highly impressed by this
quote, it stimulated us to ask questions. Did other
contemporary diaries draw a similar picture of how
the New World once looked? Did early visitors make
notes on the abundance of other large and vulner-
able animals such as whales, seals or large fish?
Being aware of the ominous consequences that can
arise in conservation policy for vulnerable species as
a result of ‘the shifting baseline syndrome’ (Pauly
1995; Baum and Myers 2004; Saenz-Arroyo et al.
2005b), we think that a pre-requisite for trying to
manage marine ecosystems should be to put
together early testimonies on how the seascape once
looked. We certainly think that this is crucial for
trying to better understand the effects of human
impacts on coastal ecosystems.

Here we present a review of the published diaries
of some of the early travellers who visited the Gulf of
California, an enclosed sea northwest of Mexico
(Fig. 1). This is likely to represent only a small
fraction of what is available and still waiting to be
discovered in other archives such as Archivo de Las
Indias in Sevilla, Spain or Archivo General de la
Nacién, in Mexico City. Any further information that

is subsequently revealed will help strengthen the
findings of this paper.

Methods

From July 2002 to April 2004, we visited four main
libraries to collect most of the diaries, letters and
books presented in this review: Biblioteca de las
Californias in La Paz, Baja California; Fondo Reser-
vado of Biblioteca Nacional of Universidad
Autéonoma de México (UNAM) in Mexico City;
Bancroft Library at the University of California,
Berkeley in the USA; and the Bodleian Library at
Oxford in the UK.

The diaries of the early visitors

For almost 500 years, the Gulf of California, alter-
natively known as ‘The Sea of Cortez,” has been
visited by explorers who left testimonies of what
they observed in the course of their travels (Lindsay
and Engstrand 2002). Some of the earliest reports
belong to Spanish conquerors who travelled to the
mythic ‘island’ of California. Although Hernan
Cortez himself visited the area in 1535, he left no
diary (Wagner 1924). Some of the earliest accounts
of Spanish exploration were from the crew on
Francisco de Ulloa’s Expedition to the Gulf of
California in 1539. Commanding three large ves-
sels, The Santa Agueda with a capacity of
120 tonnes, the Trinidad with 32 tonnes and Santo
Thomas with 20 tonnes, Ulloa was sent by Cortez to
explore the geography of this ‘island.” The account
provided by Ulloa himself (Wagner 1924) and
another one written by one of his contemporaries,
Captain Francisco Preciado [Hakluyt 1600 (reprin-
ted 1906)], gives particularly good geographic
descriptions and provides important testimony
about the marine megafauna that they saw. Sub-
sequent Spanish travellers to the area have written
about the great general marine diversity they
observed and also described the extensive banks of
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Figure 1 The Gulf of California.

pearl oysters, which they sought. Some of the ones
we found useful were diaries written by Antonio de
la Ascencion, Francisco de Ortega, Esteban Carbonel
and Nicolas de Cardona [dela-Ascenciéon 1602
(1970); Carbonel 1632; Cardona 1632 (1974);
de-Ortega 1636 (1970)].

By the end of the 17th century, after many
failures to establish colonies and the first report of
an alarming depletion of the coastal pearl stocks
(Carifio-Olvera 2000), Spanish expeditions to the
area were significantly reduced, and the region
attracted the attention of European buccaneers
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(Gerhard 1990). During this period, privateers or
buccaneers had two main reasons to frequent the
area. The first was that for the entire 18th century
this enclosed sea offered several good harbours,
almost unvisited by Spaniards, where captains could
careen their ships or get protection from nasty
weather (Gerhard 1963). The second reason was
due to Thomas Cavendish’s successful enterprise in
the late 1580s in capturing ‘the Manila boat,” a
Spanish vessel that each year carried gold, jewels
and other wealth between Manila and Acapulco. By
the 17th century this enterprise had become a
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legend among English seamen [Rogers 1711
(1970)].

Pirates frequently made detailed journals of their
expeditions in distant oceans. On returning home,
the epic accounts of their trips were warmly
welcomed by the publishers. Examples include
books by Thomas Cavendish, Woodes Rogers, Wil-

liam Dampier, Edward Cooke and George Shelvocke.

Some buccaneers left important descriptions not just
of the natural world, but of the culture of the
inhabitants they encountered (Fig. 2). Among them
are diaries from Woodes Rogers and his companions
at the beginning of the 18th century [Dampier
1697 (1968); Rogers 1711 (1970); Cooke 1712
(1969)] and George Shelvocke’s journal published
in 1726 [Shelvocke 1726 (1928)]. Concerned with

Figure 2 From Captain Edward Cooke’s description of Baja California’s people and natural history [Cooke 1712 (1969)].
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keeping their crews well fed and healthy (scurvy
was a serious problem on long voyages in these
times), the captains’ diaries paid special attention to
the abundance of species they used as food, such as
turtles and groupers. Edward Cooke’s and later
George Shelvocke’s diaries went even further,
making detailed descriptions of the area’s natural
history and early inhabitants. These constitute some
of the region’s first ethnological descriptions (Fig. 2)
and provide an important insight into the past
abundance of several species.

Eighteenth century was the time when missions
were established in Baja California. Missionaries,
who spent their lives trying to establish the first
agricultural societies in this deserted peninsula,
made detailed descriptions of Baja California’s nat-
ural history and the cultures of its inhabitants.
Although not seamen or navigators, their observa-
tions on the feeding habits and fishing methods of
the early Californians provided an interesting
insight of how the seascape might have looked in
the 1700s. Examples are the diaries, books and
letters lefts by Miguel del Barco, Francisco Javier
Piccolo, Johann Jakob Baegert, Francisco Javier
Clavijero and José Longinos [Piccolo 1702 (1962);
del-Barco 1757 (1988); Baegert 1771 (1952);
Clavigero 1789 (1971); Bernabéu 1994)]. All of
them, except Baegert’s diary, which is conspicuous
by his negative view of everything he observed in
this land, are notable for their impressions of the
abundance and richness of the sea surrounding
Baja California. However, with the Jesuits expulsion
in 1768 and the early 19th century missions’
secularization (1800-1830), missionaries disap-
peared from the area and with them an important
source of natural history descriptions also disap-
peared.

Finally, the diaries of scientific expeditions sent to
explore the fisheries resources in the area also
provide important insight into the past abundance
of marine fauna. Some examples are James Colnett’s
1798 diary of an expedition to explore the possibil-
ity of expanding the English sperm whale fishery at
the end of the 18th century [Colnett 1798 (1968)];
Browne's compilation ‘Resources of the Pacific
Slope,” including Alexander S. Taylor’'s extensive
information about Lower California (Browne 1869),
Captain Scammon’s book on hunting marine mam-
mals in the area at the end of the 19th century
[Scammon 1874 (1968)]; José Maria Esteva’s 1857
examination of the pearl fishery (Esteva 1857);
Alexander B. Agassiz’s diary of his 1889 expedition

in the Albatross (Agazzis 1889); and Leon Diguet’s
observations between 1888 and 1894, published in
1912 (Diguet 1912).

Results

Infinite numbers of whales

Large whales were frequently quoted by travellers in
the 16th to 18th centuries as ‘infinite in number,’ ‘the
multitude seen’ or ‘impossible to be counted’ [dela-
Ascencion 1602 (1970); Clavigero 1789 (1971);
Colnett 1798 (reprinted in 1968)]. Some of the place
names arsing from these observations are still in use
today. An example is a channel near the middle of the
peninsula, where according to Clavijero’s diary ‘the
multitude of whales seen by sailors in that narrow
space of sea which is between the peninsula and the
island of Angel de la Guardia causes this sea to be
named Canal de Ballenas (whale channel)’ [Clavigero
1789 (1971); Clavijero (1789) 1990]. He observed
that because no whales had been caught he could not
state what species they were but that ‘in considera-
tion of what is said about them they may belong to
that species to which Linnaeus gave the name
‘physalus’ [Clavijero (1789) 1990]. He was perhaps
right, as recent researchers have studied a population
of 148 marked fin whales Balaenoptera physalus
(Balaenopteridae) at Canal de Ballenas (Thershy
et al. 1990).

The number of whales before whaling operations
started in a region appears to have been very large.
The diary of Francisco Preciado, captain of one of the
vessels from the Ulloa Expedition, recorded three
large pods of ‘above 500 whales’ that followed his
ship for about 1 h ‘which were so huge, as it was
wonderful’ [Hakluyt 1600 (reprinted 1906)]. By
contrast, the largest pods of whales seen today are
sperm whales, Physeter macrocephalus (Physeteridae),
which rarely number more than 12 adult females
accompanied by their young (Reeves et al. 2002).

At the onset of commercial whaling in the Gulf of
California, at the end of the 18th century, whales
were apparently so large that even the most
experienced whalers found it difficult to identify
them. In his 1798 diary, James Colnett wrote ‘I am
ready to confess that I was deceived respecting the
species of whale which I saw when I was on the
coast before; and at this time the hump-back whale
was so much larger than generally believed, and
spouted in a manner so different from their usual
mode of throwing up the water, that the most
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experienced fisherman I had on board believed them
to be black whale® and pursued them as such; and I
very much doubt whether that species of whale,
which the Spaniards call the small whale, is any
other than blackfish [pilot whales]. This opinion
was confirmed by a whaler, with whom I fell in
company some time after. He had come down the
coast of California, and boasted of the number of
spermaceti whales which he had seen.... but he
soon satisfied my doubts on the subject: for being
with me on the board of the Rattler, and seeing a
shoal of black fish he insisted they were spermaceti
whales’ [Colnett 1798 (reprinted in 1968)]. After
his deliberation about species size and identification,
Colnett gives more testimony about the incredible
size of the whales he observed in these waters ‘We
cruised between the Cape Corrientes, the South cape
of the Gulf of California, and the northernmost of
Maria Isles, till the seventh of November, and saw
great numbers of spermaceti whales, some of them
the largest we had ever seen, but we may be truly
said to be unfortunate, as we only killed two of
them’ [Colnett 1798 (1968)].

When the first Spanish explorers arrived, they
also described sea lions Zalophus californianus
(Otariidae) as being incredibly abundant (Table 1).
The observation by Francisco de Ulloa in 1539 at
San Luis Gonzaga Bay of ‘so many sea lions that
were I to say there were a hundred thousands, I
think I would not be exaggerating,” speaks by itself.
Taking into account that by 2001 the entire sea lion
population of Lower and Upper California was
around 175 000 (Reeves et al. 2002) and just
31 000 for the Gulf of California (Seal Conservation
Society 2004), this number in a single bay is very
impressive. The abundance appears to have contin-
ued until the second half of the 19th century when
sea lions began to be hunted for commercial
purposes on both coasts of Lower California [Scam-
mon 1874 (reprinted in 1968); Zavala-Gonzalez
and Mellink 2000]. In 1874, Captain Scammon
wrote about the sea lions ‘great numbers were
taken along the coast of Upper and Lower Califor-
nia, and thousands of barrels of oil obtained.” His
description continues by saying that ‘the number of
seals slain exclusively for their oil would appear
fabulous, when we realize the fact that it requires on
an average, throughout the season, the blubber of

!Black whale was one of the early names of sperm whales.
Today the maximum size of this species is a little larger
than that of the humpback whale Megaptera novaeangliae.

three or four Sea Lions to produce a barrel of oil’
[Scammon 1874 (reprinted in 1968)]. The account
of Leon Diguet, a French chemist hired by the
copper mine ‘El Boleo,” who become intrigued by the
ethnology and natural history of Baja California
(Lindsay and Engstrand 2002), is also interesting
testimony to the effects of commercial exploitation
on sea lion populations. In 1912, writing of his
observations made in 1884—1894 ‘Otaria, named in
this country as sea lion, was very abundant in the
Baja California western coast in other times; today,
as a result of intense destructive hunting, it is rare
and tends to disappear. Forty years ago, every
promontory and rocky reef sprinkling the coast
constituted what is called Loberas, namely, refuges
where sea lions used to rest in herds. As a
consequence of the incessant hunting, Loberas had
one by one disappeared from the coast and now are
just found in some remote islands’ (Diguet 1912). In
recent times, sea lion populations have undergone a
recovery in the area, increasing by at least fourfold
since the 1970s, to reach numbers now estimated at
about 31 000 individuals (Reeves et al. 2002).
However, based on early accounts quoted above,
numbers still lie far below those observed by the first
explorers.

Turtles covering the sea

The first important descriptions of sea turtle popula-
tions in the Gulf of California come from the diaries of
pirates [Dampier 1697 (1968); Gerhard 1963;
Rogers 1711 (1970); Cooke 1712 (1969)]. Sea
turtles were a favourite source of protein for the
buccaneers and helped them combat the symptoms
of scurvy. Tres Marias Island, a small archipelago
located around 90 km west of Cape Corrientes
(Fig. 1), was a favourite site to catch and store great
quantities of sea turtles while water containers were
refilled. The diaries of Edward Cooke and Woodes
Rogers provide testimony that these islands were an
important breeding ground for green turtle C. mydas
agassizi (Chelonidae) and possibly for hawksbill
Eretmochelys imbricata (Chelonidae) [Rogers 1711
(1970); Cooke 1712 (1969)]. They reported taking
about 100 females in a night as provisions for the
following weeks. Peter Gerhard also reports that in La
Paz Bay, French buccaneers spent weeks repairing
their ships and eating turtles which at that time
‘swarmed around’ (Gerhard 1963). In the mission-
aries’ diaries, both green turtles and hawksbills are
mentioned as commonly exploited by local Indians
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[del-Barco 1757 (1988); Bernabéu 1994; Clavijero
(1789) 1990]. Miguel del Barco describes commer-
cial exploitation of hawksbills for their carapaces and
how a jewellery industry developed in the mainland.
José Longinos in his 1757 and 1792 diaries listed the
hawksbill turtle as one of the species that was
commercially exploited. Today, hawksbill turtles are
extremely rare in the Gulf of California (Seminoff
et al. 2003). A four-year study at several localities
within the Gulf, and also on the Pacific Ocean, which
included nighttime surveys of nest sites, found only
27 specimens, of which 10 were dead (Seminoff et al.
2003).

Great turtle abundance continued being reported
up to the end of the 18th and into the 19th century.
In 1798 James Colnett wrote that at the time he
cruised from Cabo San Lucas to Cabo Corrientes the
sea was ‘almost covered by turtles and other tropical
fish’ [Colnett 1798 (1968)] and just at the end of
the 19th century the US research vessel Ranger
caught 167 turtles in a single haul of their seine in a
place close to Bahia Tortugas (Agazzis 1889).

A place like Newfoundland

Fish were also extremely abundant when the first
explorers reached the Gulf of California, and some of
the early testimonies are hard to believe today.
Again Francis Preciado travelling with Ulloa in
1538 provides a particularly interesting account
that is noted by his editor in a side comment as ‘A
wonderful fishing place like Newfoundland' [Hak-
luyt 1600 (1906)] (Table 1). Thanks to the des-
cription made by the Italian navigator John Cabot,
in 1497 Newfoundland was known in all Europe as
a place ‘swarming with fish [that they] could be
taken not only with a net but in baskets let down
[and weighted] with a stone’ (Mowat 1984). So too,
apparently, was the Gulf of California. In the South,
perhaps in a place close to La Paz Bay, Ulloa’s crew
described a place where their colleagues ‘brought us
great quantity of grey fishes, and of another kind;
for at the point of these mountains they found a
fishing which was very wonderful, for they suffered
themselves to be taken by hand: and they were so
great that every one had much ado to find room to
lay fish in’ [Hakluyt 1600 (1906)]. A large grey fish
that looks like cod could have been a type of
grouper, such as the Gulf grouper Mycteroperca
jordani. Our own research provides evidence that
this large and vulnerable fish was extremely abun-
dant until the 1960s, when a market for it

developed in North America, precipitated its rapid
demise (Saenz-Arroyo et al. 2005a).

Some of the most important food for the 17th
century buccaneers was provided by large and
predatory reef fish, like the goliath grouper Epineph-
elus itajara, formerly named jewfish. Today, these are
extremely rare and difficult to find. Very different
from the time of Captain William Dampier when his
crew, for example, ‘struck 9 or 10 jewfish’ in a small
island near Cape Corrientes [Dampier 1697 (1968)].
Dampier made a specific description of this ‘jewfish’
which confirms it to be the same as the goliath
grouper. He describes the animal as ‘a very good fish,
and I judge so called by the English because it hath
scales and fins therefore a clean fish according to the
Levitical law, and the Jews at Jamaica buy them and
eat them very freely. It is a very large fish, shaped
much like cod, but a great deal bigger; one will weigh
3 or 4 or 5 hundred weights. It hath a large head,
with great fins and scale, as big as a half crown,
answerable to the bigness of his body. It's is very
sweet meat, and commonly fat. This fish lives among
rocks’ [Dampier 1697 (1968)]. Such large reef
predators persist in accounts of the 18th to 19th
century missionaries, where the goliath and other
large groupers were considered as abundant species
which posed a threat to pearl divers [del-Barco 1757
(1988)]. Other fish also mentioned as bountiful in
the diaries of 16th to 19th centuries travellers
include tuna that would come into fishers hands
[Piccolo 1702 (1962)], and sardines so plentiful that
when schools were hunted by predators ‘hundreds of
kilos were washed onto the beach’ (Bernabéu 1994).

The enemies of pearl divers

Sharks were always being mentioned as part of the
Gulf of California marine fauna and described as a
threat faced by pearl divers (Table 1). However, the
abundance of these predators is not as notable in
this area as around some of the offshore islands.
Early explorers often commented on the abundance
of sharks in Galapagos, Cocos and other Eastern
Pacific Islands. At the Revillagigedo archipelago, for
example, located about 370 miles west of the
mouth of the Gulf of California, sharks were so
abundant that fishers could hardly catch anything
without it being taken by them [Colnett 1798
(1968); Agazzis 1889] (Table 1). By contrast, we
did not find any specific comment in the early
diaries of Spanish conquerors, pirates and mission-
aries on shark abundance and size in the Gulf of
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California. It took until the 19th century for us to
find the first important account of the past great
abundance of sharks in the Gulf of California. In an
1857 report on the pearl fishery, bull sharks
Carcharhinus leucas (Carcharhinidae) and hammer-
head sharks Sphyrna spp. (Sphyrnidae) were listed
among the ‘enemies’ of pearl divers (Esteva 1857).
Apparently, they were so common that by law pearl
ship owners were obliged to carry in each boat ‘a
harpoon, a hook and a chain, needed to fish and kill
sharks, bull sharks and other marine monsters.” If
any diver was ‘eaten for not complying with these
precautions’ the captain was subjected to a 200
pesos fine (Esteva 1857). In his 1869 Historical
Summary of Lower California, Alexander Taylor made
reference to ‘sharks of the upper Gulf waters [that]
are said to be as large as middling sized California
whales and to weigh over 1000 Ibs’ (Browne 1869)
In his opinion, a profitable business based on shark
oil production could be sustained in the area
(Table 1). The prolific abundance of sharks was
also recorded by the first expedition of the steamship
Albatross by fish expert Alexander B. Agassiz who
noticed that in the port of Guaymas ‘all fish taken
during the winter months are caught with hook and
lines, but in summer seines only are used. This
change is made to avoid the destruction of he gear
by sharks’ (Agazzis 1889).

In contrast to omissions concerning sharks,
details about the giant manta Manta birostris
(Mobulidae) have occurred in several accounts
about the Gulf of California since the early 17th
century. Francisco de la Ascension in his 1602
voyage described one very large and strong manta
that got entangled in the anchor rope and pulled the
ship until it killed itself on shore [dela-Ascencion
1602 (1970)]. His measurements recorded the
animal as being about 6 m wide and too long and
having the mouth as ‘a half moon’ [dela-Ascencion
1602 (1970)]. This was perhaps the same species
which Shelvocke described at the end of his 1726
account of Puerto Seguro (Cabo San Lucas) as ‘a
monstrous kind of flat fish sunning himself on the
surface of the water near the shore’ [Shelvocke
1726 (1928)]. His account tells that 16 or 17
Indians were needed to take it out of water and that
by his nearest computation, the animal was 14 or
15 feet broad but not so much in length with a
‘hideous large mouth’ [Shelvocke 1726 (1928)].
Francisco Clavijero described this animal as a
‘species of manta rays and, as far as I know, it is a
real manta the specimen father Labat called prodi-

gious ray and measured in the Caribbean island of
Guadalupe. It has 12 feet width and 9 and a half feet
length from its mouth to the beginning of its tail.
...its tail had fifteen feet and is skin, stronger to that
of a bull, its armed with strong spines resembling
nails’ [Clavijero (1789) 1990]. The manta ray is
often mentioned as an ‘enemy’ to pearl divers [del-
Barco 1757 (1988); Esteva 1857; Browne 1869],
and while we now know it to be a harmless
planktivore, it is hardly surprising that in former
times its enormous size would have made it a
creature of frightening legend (Fig. 3).

Pearl oysters: the collapse of a fishery that endured
for two millennia

Pearl oysters Pinctada mazatlinica (Pteriidae) and
Pteria sterna (Pteriidae) are probably the species for
which most published evidence can be found of past
abundances far greater than those seen today
(Esteva 1857; Monteforte and Carino-Olvera
1992; Carino-Olvera 2000). Archaeological evi-
dence shows that pearl oysters were exploited by
early Californians for at least 1400 years before
they became commercially extinct (Rosales-Lopez
and Fujita 2000). The potential for riches, provided
by pearls, was an inspiration for many of the
Spanish expeditions to this area. One of the first in
1632 reports a coastal seascape where ‘over a
distance of one hundred leagues all that one sees are
heaps of pearl oysters’ [Cardona 1632 (1974)]
(Table 1). The seascape created by these large pearl
oyster beds is difficult for us to imagine today. It
appears that they were immense structures, similar
to those described from Chesapeake Bay (Jackson
et al. 2001) that had existed for millennia. All this
was decimated by a fishery that collapsed by 1939
(Monteforte and Carino-Olvera 1992). From 1632
to 1636, Captain Francisco de Ortega made three
trips to the Baja California Peninsula to describe the
‘placereres o comederos,” the Spanish name for pearl
beds ([de-Ortega 1636 (1970)]. He found 30 pearl
beds along 600 km of shore, and one that lay south
of San Jose Island wrote ‘was about two leagues in
length and four to eight fathoms in depth’ [de
Ortega 1636 (1970)]. A league is 3 nautical miles
and a fathom 6 feet. Nicolas Cardona, another 17th
century pearl seeker, wrote that the pearl beds of the
Gulf of California were ‘not formed as are those of
Isla Margarita or Rio de Hacha [Venezuela] but
rather in these beds, oysters are found in bunches of
twenty more or less’ [Cardona 1632 (1974)]. These
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Figure 3 Huge manta rays from an early 20th century article on its fishery in the Gulf of México (La-Gorce 1919).
Although this plate is not from the study area, it helps to illustrate the size of past specimens. Picture reprinted with

permission, National Geographic.

old testimonies together with some recent recollec-
tions that we have obtained from old fishers help
confirm that the pearl oyster beds were indeed large
reef structures that have now disappeared. An
historical estimate suggests that by the beginning
of the 20th century, 2500 million pearl shells had
been exported from the Gulf of California (Monte-
forte and Carino-Olvera 1992). By comparison, a
recent survey for pearl oysters, carried out at 65
different sites around La Paz and in the southern
bay of La Ventana, only recorded 2150 oysters from
10 sites, giving an average density of 0.05 individ-
ual per m> (Monteforte and Carifio-Olvera 1992).
Our own work between 2001 and 2003, consisting
of more than 200 logged dives at 12 different sites
found 64 individual pearl oysters.

Porpoises in the southern Gulf of California?

In Shelvocke’s 1726 journal of his visit to Baja
California, we found a drawing that was described
as an ‘Indian of California, fishing’ [Shelvocke 1726
(1928)] (Fig. 4a). Immediately the so-called ‘fish’ in
the picture reminded us of the vaquita Phocoena
sinus (Phocoenidae), a small porpoise, confined to
the upper Gulf of which now only 500-600
individuals are thought to remain (Fig. 4b) (Reeves

et al. 2002). However, Shelvocke’s illustration was
made in the Bay of Cabo San Lucas which is at the
southernmost point of the Baja Peninsula (Fig. 1).
Apart from vaquita, there are two other porpoises of
similar shape that are known to exist today in the
eastern Pacific: the harbour porpoise Phocoena
phocoena (Phocoenidae), living in the northern
temperate and subarctic waters, from Monterey
Bay to the Chukchi Sea and the Burmeister’s
porpoise Phocoena spinipinnis (Phocoenidae), living
5000 km from vaquita, in the Southern hemisphere
(Reeves et al. 2002). Despite this modern porpoise
biogeography, in 1874 Captain Scammon wrote
that the bay porpoise, Phocoena vomerina (Phocoe-
nidae), were ‘found as far as Bahia Banderas and
about the mouth of Piginto River’, on the coast of
Mexico (Latitude 20° 30°)" [Scammon 1874
(1968)]. In addition in 1899, in a detailed descrip-
tion of Tres Marias Island, naturalist Edward W.
Nelson wrote that the porpoise Phocoena comnunis
(Phocoenidae) ‘were common around the shores of
Tres Marias and also in bays and mouths of streams
or lagoons’ and ‘seen in schools of 10 to 30 or 40
individuals’ (Nelson 1899). Vaquita was not distin-
guished as a different species from the harbour
porpoise until 1958 (Norris and McFarland 1958).
Despite these two historical references of porpoises
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Figure 4 (a) Shelvocke's ‘fish’
[Shelvocke 1726 (1928)]; (b) mod-
ern fisher with a vaquita (Picture
from Jesus Camacho at http://
www.vaquitamarina.org/ima-
genes.php).

in the southern Gulf of California, a 1980 publica-
tion on the natural history of vaquita concludes that
this species had an historical and current distribu-
tion in the upper Gulf of California and that these
historical sightings were probably misidentifications
(Brownell 1986). This modern paper argues that, as
for some other species living in the upper Gulf of
California, vaquita might be composed of a disjunct
population that was isolated after the latest cooling
period in the late Pleistocene (Walker 1960) The
hypothesis could fit perfectly if it were not for
Scammon’s detailed description of the bay porpoise

‘with head somewhat pointed but destitute of the
slender, elongated beak of the Delphinus bair-
dii...that resembles of both the Orca or the white-
headed grampus...’ that clearly refers to a porpoise
as does Nelson’s meticulous descriptions in his
natural history of Tres Marias. Is it right that we
should be more ready to believe that scientists from
the past have failed in their species identification
rather than that today’s modern scientists could be
wrong about the possibility that vaquita or other
porpoise species were once more widely distri-
buted? These historical accounts, the similarity of
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Figure 5 Pez Mullier [del-Barco 1757 (1988)].

Shelvocke’s drawing with vaquita and current
archaeological evidence of early Californians hunt-
ing dolphins (Porcasi and Fujita 2000), encouraged
us to enter into e-mail discussion with some of the
most experienced researchers on vaquita. We put to
them the possibility that this species or the common
porpoise might have had a southern Gulf of
California distribution up to at least the 19th
century. The first reaction, typical of today’s biolo-
gists, was that Scammon and Nelson might have
identified the porpoises incorrectly. Scammon was a
highly experienced whaling captain who wrote the
seminal work on marine mammals of the west coast
of North America [Scammon 1874 (1968)]. They
also argued that past fishing technology was inca-
pable of reducing a species range distribution.
However, after lengthy discussion and addressing
the possibility that the small wetlands visited by
them might have also suffered a rapid degradation,
two of the researchers agreed to form an interdis-
ciplinary team to look at the past distribution of
porpoises in archaeological middens.

Discussion

Sixteenth to 19th century diaries of travellers to the
Gulf of California are consistent in describing a
marine environment in which large and vulnerable
species such as whales, turtles, large fish and pearl
oysters were much more abundant than today.
Although all these animals are still seen in the Gulf
of California, none of them accord in abundance
with the sort of descriptions, e.g. ‘infinite in num-
bers,” ‘plentiful’ or ‘impossible to count’ that were
made by early pioneers. Nowhere in the world do
turtles now ‘cover’ the sea [Colnett 1798 (reprinted

in 1968)], nor are sardines anymore chased onto
beaches in the Gulf (Bernabéu 1994). Counting the
number of whales that might conceivably be
observed on a normal journey is today something
that could usually be performed on the fingers of
one hand.

Since the middle of the 20th century, the
popular belief in ecology has been that large
species, particularly top predators, are naturally
rare (Colinvaux 1980). The explanation, based on
the second law of thermodynamics, observes that
huge animals often required large quantities of
energy that is provided by lower trophic levels
(Colinvaux 1980). Although these physical rela-
tions in the trophic chain are difficult to discredit,
changes in the shape of the pyramid of size as a
result of overhunting have not been assessed
properly. Modern ecological analysis has also
tended to underplay the extreme vulnerability of
these large, slow-growing animals to human
hunting (Musick 1999). Daniel Pauly and Jay
Maclean (2003) explain how after one century of
unsustainable fishing in the North Atlantic, food
web pyramids have been ‘squashed out,” diminish-
ing the abundance of all trophic levels. The system
then switches from Odum’s ‘mature’ stages — in
which niches tend to be filled and primary
production is efficiently consumed — to much less
stable and efficient eutrophic systems (Pauly and
Maclean 2003).

Although, it is likely that some of the early
travellers’ testimonies were ‘salted’ by the spirit of
adventure affecting some writers, the observations
that were written concur with the type of marine
fauna once found in the Gulf of California. Disquali-
fying the accounts as just ‘anecdotes’ dismisses the
only first-hand information we have on the natural
history of species from the distant past. It also
applies unfair judgement to the work of past natural
historians. These descriptions were written by the
most prominent men of their time, most of them
strongly committed to the advancement of know-
ledge. Even buccaneers like William Dampier were
actually far removed from the bandit image that
they are generally credited with today. In 1968, the
President of the Hakluyt Society wrote of Dampier
that he ‘was devoted to close observations of winds
and tides, geography, plants and animal life’ [Dam-
pier 1697 (1968)]. Indeed, Dampier’s accurate and
thorough descriptions of many species make them
easily recognizable today and suggest that his other
observations are equally reliable.
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By contrast, some historical beasts described
by past travellers clearly challenge our current
zoological understanding. Take, for example, the Pez
Mullier (Fig. 5), a ‘fish’ described by 18th century
missionaries as something similar to a cod, a
dugong or a mermaid (See section on ‘strange
creatures’ in Table 1) and appearing in records until
the 19th century. However, in the majority of the
cases, modern science is able to test hypotheses on
whether a species could once have been much more
abundant or if they were distributed in sites
currently unvisited by them. One method is to look
in shell middens for the presence of species that are
mentioned historically but are absent in modern
faunas (Wolff 2000). Another method is to study
marine sediments to look for long-term variations in
species particularly vulnerable to climate fluctua-
tions (Homegren-Urba and Bamgartner 1993). It is
also now possible to elucidate how big a population
might have been from its current genetic diversity,
as has recently been carried out for whales (Roman
and Palumbi 2003). By using simple paleoecological
techniques, we can also answer the always-contro-
versial question whether or not abrupt declines in
animal populations were ‘common’ before human
influences. A good example is illustrated by an
elegant study, inspired by the rapid decline of
staghorn coral Acropora cervicornis (Acroporidae)
that is happening today (Greenstein et al. 1998).
This coral, previously one of the major Caribbean
reef builders, is now down by between 80 and 98%
of its 1970 baseline cover (NOAA 2003). Research-
ers surveying the taxonomic composition of
healthy, stressed and Pleistocene coral reefs found
that although healthy coral reefs are closely com-
parable to what they used to look like in the
Pleistocene, there is no Pleistocene counterpart to
the rapid decline of Acropora that has affected reefs
in the late 20th Century (Greenstein et al. 1998).

Using an historical approach to appraise human
impacts on natural ecosystems requires ecologists to
apply a different perspective on their normal
approach to gathering data. Historical research is
dependent on data from a variety of disciplines,
collected by a variety of different methods and
implies loosing the apparent rigour provided by
using single ecological techniques (Carlton 1998;
Jackson et al. 2001; Pitcher 2001; Pandolfi et al.
2003; Lotze and Milewski 2004; Lotze et al. 2005;
Saenz-Arroyo et al. 2005a). Nevertheless, it is
worthwhile. Detached from this long-term historical
perspective, any tests of hypotheses on ecosystem

degradation will be unrepresentative of true change
even with sophisticated and rigorous data collection.

Some of the descriptions we found in this research,
such as those about pearl oyster beds, could be used
to set immediate conservation targets. For example,
experimental rebuilding of some of these beds could
help us understand how their absence might have
affected the whole community structure and the
population abundance of other reef organisms. In
other cases, we possibly will want to search for
further evidence to settle management or conserva-
tion targets. Some of the information might be found
at the historical archives in Spain or México City.
The archaeological or paleontological record pro-
vides also another important source of information
to look for further evidence. What seems important
here, as other authors increasingly suggest (Carlton
1998; Jackson et al. 2001; Pitcher 2001; Pandolfi
et al. 2003; Lotze and Milewski 2004; Lotze et al.
2005), is to avoid letting our current modern
perspective mislead us into believing that marine
ecosystems have only recently started to be affected
by human actions. We must rid ourselves of the
concept that management and conservation actions
can be based only on studies of recent population
sizes [Beverton and Holt 1954 (1993)]. Instead, we
should design and adapt them for an ever-changing
variety of life which humans have influenced since
prehistoric times (Jackson et al. 2001).
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Erratum

In Fish and Fisheries Volume 7, Issue 2, the following error was published in the first paragraph on page 138.

Miguel del Barco describes commercial exploitation of hawksbills for their carapaces and how a jewellery
industry developed in the mainland. José Longinos in his 1757 and 1792 diaries listed the hawksbill turtle as
one of the species that was commercially exploited.

The text was incorrect and should have read:

In his 1757 diary Miguel del Barco describes commercial exploitation of hawksbills for their carapaces and
how a jewellery industry developed in the mainland. Also José Longinos in his 1792 diary listed the hawksbill
turtle as one of the species that was commercially exploited.

There was also an error in the attribution of one reference:

Agazzis, A.B. (1889) Report of A.B. Alexander, fishery expert. Report of the Investigations of the U.S Fish
Commission Streamer Albatross for the Year Ending June 30, 1889 No 274 51st Congress, 1st session.
Government Printing Office, Washington, DC.

This should be quoted as:

Alexander, A.B. (1892) Report of A.B. Alexander, fishery expert. Report of the Investigations of the U.S Fish
Commission Streamer Albatross for the Year Ending June 30, 1889 No 274 51st Congress, 1st session.
Government Printing Office, Washington, DC.

All references to Agazzis, 1889 should be read as Alexander, 1892 throughout.

We apologize for this error.
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