
1. See The Georgia State Parks and Historic Sites website: http://www.gastate
parks.org/info/providence/.

~. Arthur Rothstein, photographer, "Erosion. Stewart Country, Georgia." Photograph.
February 1937. Farm Security Administration-Office of War Information Photograph
Collection. From Library of Congress: "America from the Great Depression to World
War Two: Black-and-White Photographs from the FSA-OWI, 1934-1945." http://
memory.loc.gov/cgibin/query/i?ammem/fsaall:@FILREQ(@FIELD(DOCID+@LIT
(fsa2000006830/PP»+@FIELD(COLLID+fsa». (accessed August 10, 2006). The other
photographs can be found by going to the collection website, http://memory.loc.gov/
ammem/fsahtml/fahome.html. A search for "Stewart County" will retrieve six of the
photos, but another thirteen images with neighboring call numbers also appear to be
of Stewart County. They have no titles or attributed creators, but my suspicion is that
they are also Rothstein photos.

3· Hugh Hammond Bennett, Soil Conservation (New York: McGraw-Hill, 1939), 4; Russell
Lord, Behold This Land (Boston: Houghton-Mifflin, 1938), photograph in insert after
48; Stuart Chase, Rich Land, Poor Land: A Study of Waste in the Natural Resources of
America (New York: Whittlesey House, 1936), quote on 94.

4· The Columbus Enquirer, October 27, 1937, 4; November 2, 1937,6.
5· The Columbus Enquirer, November 2, 1937, 6.
6. The information from this paragraph is taken from Lisa G. Joyce, Geologic Guide to

Providence Canyon State Park, Geologic Guide 9 (Atlanta: Georgia Geological Survey;
198 5),1-12; Helen Eliza Terrill, History ofStewart County, Georgia (Columbus, Georgia:
Columbus Office Supply Company, 1958), 1:3-4; David D. Long, M. W. Beck, E. C. Hall,
and W. W. Burdette, Soil Survey of Stewart County, Georgia (U.S. Department of
Agriculture, Bureau of Soils, Washington, D.C.: Government Printing Office, 1915); and
Francis J. Magilligan and Melissa L. Stamp, "Historical Land-Cover Changes and
Hydrographic Adjustment in a Small Georgia Watershed," Annals of the American
Association of Geographers 7 (1997): 616-18.

7. Ibid.
8. Ibid.

9· Rebecca Gibson, "Canyon Creation," Creation 22 (September-November 2000): 46-48.
I found this article on the web at: http://www.answersingenesis.org/home/area/
magazines/docs/v22n4_canyon.asp. See also E. L. Williams, "Providence Canyon,
Stewart County, Georgia-Evidence of Recent Rapid Erosion," Creation Research
Society Quarterly 3~ (1995).
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A LOURDES D. PALOMARES, ELIZABETH MOHAMMED,
NO DANIEL PAULY ON EUROPEAN EXPEDITIONS AS A

SOURCE OF HISTORIC ABUNDANCE DATA ON MARINE
ORGANISMS: A CASE STUDY OF THE FALKLAND ISLANDS

IN READING THE narratives of historic seagoing expeditions, we came to realize
that observations made by early naturalists provide usable data on relative
abundance, size, and habitat, feeding behavior, and uses and trade by the local
people, for a time depth not usually provided by other methods used in the study
of biodiversity. We offer here an approach for recording and "scoring" these
observations in a reproducible fashion, such that temporal trends in biodiversity
can be inferred. This method can be employed by "environmental historians to
reach further into the past, especially in areas where reliable statistical data is
missing, as is often the case with ocean issues. We chose to focus on the Falkland
Islands for our case study, as these islands apparently were uninhabited when
Europeans discovered them, and have since been a port of call for many vessels.

MATERIALS AND METHODS

OUR INITIAL BIBLIOGRAPHIC search identified more than five thousand records
corresponding to a combination of these keywords: Falkland, expedition, survey,
voyage, and natural history. However, only fifty were pertinent to our study, of
which sixteen (3,700 pages) were available at the University of British Columbia
library (see "Table 1).

Accounts of marine organisms occurring in a specific locality were extracted
and encoded into the historic expeditions and surveys database, a relational

Maria Lourdes D. Palomares, Elizabeth Mohammed, and Daniel Pauly, "On European Expeditions
as a Source of Historic Abundance Data on Marine Organisms: A Case Study of the Falkland Islands,"
Environmental History 11 (October 2006): 835-47.
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Map 1. The Falkland Islands (southwest Atlantic Ocean). • Table 2. Examples of Anecdotes and the Codes Applied to Them.

Created by Adrian Kitchingman and Rachel Atanacio.

The dots indicate the areas where natural history observations are available in the historic expeditions
and survey database of the Sea Around Us Project. The sizes of dots represent the number of
observations at each locality.

Microsoft Acce'ss database hosted by the Sea Around Us project website (see
www.seaaroundus.org). Each observation or "anecdote" (comprising one or several
sentences or paragraphs) was coded according to the perceived abundance of a group
of species, using a multi-level system suggestedby Dr. Jeremy Jackson of the Scripps
Institution of Oceanography, University of California, San Diego, using these
categories: extremely abundant; abundant; very common; common; rare; absent;
and unknown (an "occurrence" where no inference on abundance was possible).

Table 1. Sources and Number of Abundance "Anecdotes" Included in this Study.
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\i,.A Falkland Islands

Functional Rank
Group

Fish Abundant

Fish Very
common

Invertebrates Common

Marine Rare
mammals

Sea turtles Absent

Whales <;ind Occurs
seabirds

Seabirds Extremely
abundant

U ••• les boeufs, chevaux, pores et lapins importes par les Fran~ais et les
Espagnoles s'y sont depl1is considerablement multiplies al'Hat sauvage.
Au contraire les amphibies, qui etaient extremement nombreux, y ont ete
apeu pres detruits par les pecheurs anglais et americains."16

"Here are no sea-tortoises, but many land ones."l7

Anecdote

"Once when out on a whaler we had the good fortune to secure a fine
whale and while making it fast to the side of the steamer some dozens
of these birds suddenly appeared round the ship." l

8

"On the hulks at the extremities of both the dockyard jetty and also the
Falkland Island Company's west store, numbers of Trophon geversianus
in the most perfect condition can be obtained.illS

"Notothenia sima, Richards. Stanley Harbour. Very common."14

"Toutes les cotes abondent en poissons, la plupart peu connus."l3

"The island which M. de Bougainville set on fire, was at first called
Penguin Island because these birds were found there in such numbers,
that upwards of two hundred perished in the flames. There remained
however, a prodigious quantity; and we found some of them at every
step."u

Coding was based on words used in the descriptions indicating relative
amounts of observed marine organisms (see Table 2). For example, "fish abound
along the coast" was coded as abundant, while "enormous quantities of" was coded
extremely abundant. Coding can be repeated independently by several researchers
in order to reduce subjectivity.

Each anecdote was assigned to the functional group being described (marine
mammals, seabirds, turtles, fish, invertebrates, seaweed, algae, others). Scientific
names of the species, when mentioned or footnoted, and biological information
(for instance, size, feeding and spawning behavior), were recorded. If the anecdote
described several groups of species in one sentence, separate records were entered
to account for each functional group mentioned, including the name of species
when specified. Each anecdote was linked to the following information:

the "sampling station", that is, the coordinates, time of arrival and
departure, the country, and local names of the "station";
the expedition details;
the source and online links to the entire text, if available;
the specimen accession number, if identified, and online links to the
website of the museum that holds the specimen, if available.

The abundance anecdotes were separated by functional groups and arranged
chronologically. Observations for each functional group were further subdivided
into time periods with similar number of observations and plotted on the
chronological axis at the value corresponding to the mean of the years with
observations. The total number of observations per coding level was obtained for
each time period (represented by its mean year). This permitted the plotting of
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13
6

12
2

117
13

1

41
2

133
80

No.

39°

Years
1598~600

1689
1696
17°3
I763~764

1766~769

1817~829

1831-1836
1872~876

1897~9ll

I725~924

"Jason Island

Expedition Name

Total

1. Sebald de Weert's voyage to the South Sea and Magellan Strait l

2. Strong's voyage to the South Seas2

3· De Gennes' voyage to the Straits of Magellan3

4· Dampier's voyage to the South Seas4

5· L. A. de Bougainville's voyage to the Malouine (or Falkland) Islands5

6. L.A. de Bougainville's voyage around the world6

7· Observations of natural history by individual voyagers'
8. Voyage of the BeagleS
9· George Nares' voyage around the world9

10. Rupert Vallentin's independent voyages to the Falkland Islands10

11. Observations of natural history by individual voyagersll
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the "perceived" abundance (in percent; by coding level) of each functional group
over time.

To test the plausibility of the resulting time series trends, estimates of
extracted biomass or numbers of individuals killed were obtained from
independent sources.19

RESULTS

DESCRIPTIVE NATURAL HISTORY

THE NARRATIVES INCLUDED in this study provided us with a view of the natural
history of the Falkland Islands from the time of their sightings by the Spanish
and Portuguese sailors and subsequent inclusion as "Insule 7 delle pulzelle," on
the first map to bear the name of America by Martin Waldseemtiller in 1507.20

Observations by privateering explorations, those of Captain John Davys of
the Desire, or the second privateering expedition of Thomas Cavendish in 1591­
1593, for instance, were cartographic and described how these ships replenished
supplies, with scarce mention of the natural resources they encountered in these
islands. 21 Most of the earlier narratives mention that the Falklands were "barren,"
providing little or no wood and no access to freshwater. However, seabirds and
seals were observed as "extremely abundant"-expectedly so since these animals
are easily seen. Sebald de Weert, vice-admiral of a Dutch fleet on board the Blijde
Boodschap, wrote: "They here saw vast numbers of those birds called 'plongeons'
or divers, because they dive into the water to catch fish. 22 They killed there ten or
fourteen of them with sticks, and might have killed as many as would have served
the whole fleet, but would not lose the opportunity of a fair wind."23 The
Englishman William Dampier on board a buccaneer's ship in 1684, wrote that
"January 28th we made the Isles of Sebald de Weert ... where we found foul rocky
Ground, and the Islands barren, and destitute of trees, but some Dildo-bushes
growing near the Sea-side. We saw the same day vast shoals of small red Lobsters,
no bigger than one's Finger."24

The first recorded landing was not until January ,28, 1690, when the British
captain, John Strong, anchored at Bold Cove, Port H9ward where he wrote that
"this land doth show like a great many Islands ... there is several keys that lye
along shore. Wee sent our boat on Shoar to one of them and they brought on'board
abundance of Pengwins and other fowl and Seals." Strong named the islands after
the Viscount of Falkland, one of the owners of his ship, the Welfare.25

At the end of the seventeenth century, French seafarers, quietly establishing
an extensive trade with South America, used the islands as their base. They called
the islands !les Malouines, after St. Malo, a city in northwestern France.26 French
activity in the southern seas led to the establishment of a French colony at Fort
St. Louis (named aftet the ship St. Louis, commanded by Jacques 'Gouin de
Beauchene, which landed' there in 1698).27 The colony was established'in the East
Falkland by Louise-Antoine Comte de Bougainville.28 Bougainville's "stay (1763­
1764) and successive vOyqges (1766) to the Falkland Islands provided not only
detailed descriptions of aquatic and terrestrial life, but also of their abundance.29
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The French relinquished the islands to the Spanish in 1767, and from then on
the islands were known by the Spanish version of their French name, the Malvinas.
In the early 1830S, a successful colony of "cowboys," the "gauchos," was exporting
dried beef and salted fish to Brazil and wool to London.30 However, the British
reclaimed the islands in the 1840s, renaming them the Falklands, and the
population of gauchos was replaced by settlers from England.31 This era marks
the beginning of the exploitation of terrestrial and aquatic resources, though
American sealers had been harvesting the seal populations around the islands
since the late 1700S.32

Charles Darwin's visits to the islands in 1833 aboard the Beagle and again in
1834 provided a rich collection of specimens along with notes, from Captain
Robert Fitzroy, Syms Covington (Darwin's assistant) and Darwin hims,elf,
describing the islands' natural resources. 33 Darwin at first found the islands
"desolate," being "universally covered by a brown wiry grass, which grows on the
peat ... & excepting snipes & rabbits, scarcely any animals."34 Covington, on the

other hand, found "low Bushes with red berrrys [sic] which are very good eating"
and "'enormous nurnbers of Bullocks Horses & Pigs ... Rabbits, wild geese & Ducks
... & most excellent Snipe Shooting in the Marshy ground & Long grass, which the
Island in general is very little else."35 Darwin later on found that the islands were
not desolate after all. They had "an immense quantity & number of kinds of
organic beings which are intimately connected with the Kelp ... the infinite number
of small fish which live amongst the leaves ... Crustacea of every order swarm, ...
Encrusting Corallines & Aztias are excessively numerous ... The number of
compound & simple Ascidia is a very observable fact ... Heurobranchus is common:
but Trochus &petalliform shells abound on all leaves." Darwin believed that these
islands will "become a very important halting place" with "fine harbors, plenty
of fresh Water & good beef."36 Darwin also expressed concern that, as the islands
became colonized, certain rare, endemic, and exploited species (such as the
Falkland fox-the "warrah") would "be ranked among those species which have
perished from the face of the earth."37

TIME SERIES TRENDS OF PERCEIVED ABUNDANCE

OF THE MANY references available on voyages to the Falkland Islands, we limited
our data gathering to the narratives in English and French available to us through
the University of British Columbia Library. We screened seven thousand pages
to identify 194 pages that contained useful anecdotes for marine organisms.

For these, we extracted about five hundred observations on terrestrial, aquatic,
and marine organisms f?r the Falkland Islands from the various publications we
examined from the 1590S to the 1920S. However, only 390 records were of marine
organisms and of those only 353 were usable: marine mammals (15.9 percent),
seabirds (14.2 percent), fish (5.7 percent), invertebrates (30 percent), algae and
sea grass (5-9 percent). Occurrences of marine organisms, where no indication of
abundance was mentione,d, were inferred from 28.3 percent of these usable
observations. The rest were observations for which no date and/or year was
mentIoned and thus not suitable for our methodology.
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Figure 1. Perceived Abundances of Marine Organisms in Percent of Total Number of
Observations per Chronological Group.

Created by Rachel Atanacio.

A: marine mammals, i.e., whales, dolphins and seals, n=56 from 7 narratives (2,639 pages of text
perused) from 1690 to 1924. 8: seabirds, mostly penguins, n=50 from 9 narratives (2,621 pages) from
1598 to 1911. C: fishes, mostly pelagics, n=20 from 9 narratives (2,090 pages) from 1696 t01911.
0: invertebrates, mostly mollusks, n=106 from 7 narratives (1,771 pages) from 1703 to 1988. E: aigae
and seagrass, n=21 from 5 narratives (1,335 pages) from 1690 to 1911.

EXOGENOUS IMPACTS ON MARINE MAMMALS

SEALING IN THE FALKLANDS started with de Bougainville's French colony in
Port Louis in 1775. The first fur seal cargo was exported from the South Atlantic
to Canton, China, in 1784.38 In the late 1700s, the fur seal population in the
Falklands experienced withdrawals averaging two thousand to four thousand
seals per ship per voyage,39 Given the estimate of 102 sealing vesseIs operating in

the area and the average seal withdrawals given above, the number of fur seals,
Arctocephalus australis, caught in the region would have amounted to more than
3°0,000 per voyage. The extraction of fur seals increased by 71 percent from 1775
to 1793 and continued at an average of 10 percent per year to 1821.4° Fur seal skins
and whale oil having increased in value, Louis Vernet (then governor of the
Falkland Islands and its dependencies) invited immigrants from the Americas to
establish agricultural businesses and to engage in whaling in the is lands.41

Fourteen years later, the once prodigiously numerous seals were being "foolishly
annihilated."42 By 1919, the fur seal population in Beauchene Island was locally
extirpated.43 Sea lions, Otaria flavescens, suffered a similar fate with a 7 percent

rate of extraction per year from 1928 to 1952.44 Associated sealing activities led to
the extirpation of elephant seals, Mirounga leonina, from the Falklands in 1871.45

Whaling, which began surreptitiously in the early 1700S (fur sealers switched
to whaling when whales were found), flourished in the mid 1800s with as much
as six hundred sailboats plying the southern seas. This was undoubtedly a result
of the invitation extended by Louis Vernet to American whalers. Whaling
diminished steadily with the decrease in the price of whale oil during the second
half of the nineteenth century.46 However, the introduction of the explosive
harpoon gun by Svend Foyn in 1866 led to more efficient whaling and in 1904,
the first whaling company, Campania Argentina de Pesca, was established in
Buenos Aires. This company exploited South Georgian waters and, by 1915, the
Falkland Islands and its dependencies held the most important fishery of whales
in the world.47 It had twenty-one whaling companies, six coastal and two floating
processing stations and a seasonal production of 43°,000 barrels of whale oi1.48

The species of whales harvested in and around the Falkland Islands were primarily
Fin whale, Balaenoptera physalus, and Sei whale, B. borealis. Given that a twenty­
meter Fin whale gave fifty barrels of oil and a ten meter Sei whale gave about twenty­
five barrels, we estimate amaximum of about 9,000 whales killed per year.49

Of the five functional groups considered here, only marine mammals, seabirds,
and invertebrates could be analyzed. The other groups were not as viable because
of the paucity of records.

The plots of relative abundance over time showed that, for marine mammals
and seabirds, the number of observations that classified organisms as "extremely
abundant" and "abundant" decreased over time. Conversely, the number of
observations that classified them as "rare" and "absent" increased (Figures la
and Ib). Note that, even with a limited number of observations, the same relative
trends were observed for fishes and marine plants (see Figures lC and Ie). Figure
Id, however, shows the opposite trend for invertebrates).
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Table 3. Some Records on the Exploitation of Marine Mammals and Penguins.
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Figure 2. Perceived Abundance of Marine Mammals (%) in the Falkland Islands.

400

Year Extracted Abundance Area
1766 900 Falkland Islands
1775 13,000 Falkland Islands
1791 102 Southern Oceans
1793 361,900 South Seas
1821 202,500 South Seas
1850 600 South Seas
1865 2,250,000 Stanley, East Falklands

1871
1881
1904
1912

1915

1919
1933

1971
1994

430,000

39,700

o Falkland Islands
40 Stanley, East Falklands

1 Falkland Islands
Falkland Islands

21 Falkland Islands and
dependencies

11 Beauchene Island, Falklands
Albermarle Sation, West
Falklands

5,000 Falkland Islands
20,000 Falkland Islands

Organism/Item
Elephant seals50

Fur seals (skins)51

Sailboats52

Fur seals (skins) 50

Fur seals (skins) 50

Sailboats53

Rockhopper and Gentoo
penguins50

Elephant seals50
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TIME SERIES TRENDS AND EXOGENOUS IMPACTS ON MARINE ANIMALS

BECAUSE MOST SOURCES on extractive activities in the Falkland Islands dealt
with marine mammals, we were only able to validate the time series of perceived
abundance for this group. The data on seals (fur and elephant) and sea lions (Table
3) plotted in Figure 2 corroborate the decrease in relative abundance of marine
mammals suggested in Figure 1a. In view of these results, we can conclude that
our methodology validates the usefulness of anecdotes as data sources for marine
mammal biodiversity trends.

Note, however, that the decreasing trends demonstrated in Figures la-1C were
not replicated for invertebrates (figure 1d). The explanation that comes to mind
is that the large and mobile marine mammals, seabirds, and large pelagic fishes
were far more visible to explorers and voyagers than the usually smaller and
sessile invertebrates. The increase in perceived abundance toward the mid 1800s
may be an artefact resulting from the more thorough scientific expeditions, which
sampled all groups of marine organisms. However, we could argue that by this·
period, the populations of larger, more profitable resour.ces had declined and the:
colony's need to identify other sources of profit generated further explorations
of their coastlines, leading to the higher "visibility" of populations of molluscs
and crustaceans that before were used only for local subsistence.57

CONCLUSION

IN HIS CONTRIBUTION on the "shifting baseline syndrome of fisheries," Daniel
Pauly defined anecdotes as earlier knowledge, extracted from the historical and

Created by authors.

Here, the perceived abundance of marine mammals (from Figure 1a) is overlaid with the total number
of extracted seals (fur and elephant seals and sea lions; see Table 3) and the number of recovering seal
populations (fur and elephant seals only; see also Table 3).

anthropologicalliterature.58 He defended the importance of such observations in
shifting the baseline of knowledge in marine fisheries beyond the start of
industrialized fisheries, and he proposed that fisheries managers and policy
makers develop frameworks to incorporate knowledge from the past two hundred
years or more into contemporary attempts at ecosystem-based fisheries
management. Moreover, the use of historical information in establishing the
major impact of overfishing on marine ecosystems was convincingly
demonstrated by Jackson, et aI., using data spanning 125,000 years of ecological
records.59

Our study suggests that qualitative data can be standardized and transformed
to a semi-quantitative format for time series trends analyses and may have the
potential to be used in validating trends obtained from ecosystem models-Ecosim
and Ecospace, analyses of trophic levels or archeo- and paleoecological studies.60

The challenge to reacquire such data remains to be met, however, and we believe
that continuing to populate the database used in this study and extending its
coverage to more geographical areas will facilitate future analyses of this genre.61

This will give a new life to the often forgotten stacks of documents hidden in the
various rare book collections in museums, libraries, and private collections
around the world. Environmental historians are well positioned to take advantage
of these resources in the ongoing efforts to reconstruct the history of the marine
world.
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