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Missionary Contributions to Hawaiian
Natural History: What Darwin Didn't Know

It is with great pleasure that we add our warm commendation of the
late effort of the missionaries. Situated in a remote island, in the vast
expanse of the Pacific intensely and ardently occupied in their great
object, the moral improvement and civilization of the natives; remote
from the lights of science, and subjected to the physical privations
both frequent and severe, we certainly owe them many thanks for the
great amount of valuable information which they have, incidentally,
contributed, on the subject of the natural history of one of the most
remarkable volcanic regions in the world.

Benjamin Silliman (1826)

T H E ROLE OF THE AMERICAN MISSIONARIES and their descendants
in the history of the Hawaiian Islands has been told in many differ-
ent ways: in their own journals, letters, and autobiographies and in
biographies and analyses of their educational motives, churchly
objectives, and family life. One role has received virtually no atten-
tion, their contributions to knowledge of Hawaiian natural history.
Charles Darwin's comment to Joseph Dalton Hooker in 1850, "of all
places in the world I would like to see a good flora of the Sandwich
islands. I would subscribe 50 pounds to any collector to go there and
work at these islands,"1 suggests that even Darwin, who had read
everything there was to read about the Pacific,2 failed to recognize
that the missionaries, who had arrived in Hawai'i a decade before
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Darwin's own voyage to the Pacific, might be a source of information
on the natural history of the Islands.

Darwin's challenge was unnecessary. The missionaries not only
Christianized and educated but were themselves collectors in the
Darwinian sense: volcano watchers, geologists, botanists, zoologists,
geographers, climatologists, and mapmakers. Thirty of the pioneer
missionaries recorded their observations of nature under some 94
published titles; another 170 titles were penned by 24 members of
the second generation. These publications are found in nineteenth-
and early twentieth-century scientific journals such as The American
Journal of Science, Edinburgh New Philosophical Journal, Nature, and Sci-
ence, as well as national and local media, The Friend, Hawaiian Gazette,
The Hawaiian Spectator, Maile Quarterly, Royal Hawaiian Agricultural
Society Transactions, The Missionary Herald, and Scribners. Articles pub-
lished locally gained national and international attention when they
were excerpted in newspapers and journals from San Francisco to
Edinburgh.

This study summarizes the contributions of the first and second
generations of missionaries sponsored by the American Board of
Commissioners of Foreign Missions and examines the background
and significance of their work.3 Except in two or three instances,
published sources only are utilized; consideration of holograph let-
ters and journals will undoubtedly add more to the story.

THE BIBLIOGRAPHIC RECORD

The volcano, in Joseph Goodrich's words, was "by far the greatest
curiosity in the Islands,"4 and records of earthquakes, eruptions, fire
fountains, and the like are the most numerous of the missionary pub-
lications. Of seven hundred annotated bibliographic records from
the period 1826—1916 on the volcano,5 25 percent are those of the
pioneer missionaries and their immediate descendants. The authors'
names read like roll call at the annual meetings of the Mission Chil-
dren's Society: Alexander, Bailey, Baldwin, Bond, Bingham, Bishop,
Coan, Ellis, Emerson, Forbes, Goodrich, Judd, Lyman, and so on.
Ninety-one of the contributions are by first-generation missionaries,
and seventy-seven are by their sons. Twenty-two of the missionary
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fathers wrote of their excursions to Kilauea, Mauna Kea, and Mauna
Loa, describing landscapes of lava, bubbling craters, bottomless crev-
ices, fire fountains, and, incidentally, retrieving molten lava in a fry-
ing pan.6 The Rev. William Ellis of the London Missionary Society
and three members of the pioneer mission company, Asa Thurston,
Artemis Bishop, and Goodrich in 1823 were the first Westerners to
record a visit to Kilauea.7 In 1823, Goodrich also ascended Mauna
Kea. He apparently left other members of the mission party on the
lower slopes of the mountain and reached the summit on his own,
the first Westerner to have achieved that goal.8

One of the missionary fathers outdid all the others as volcano
reporter: The Rev. Titus Coan, "who observed nearly every eruption
of Mauna Loa and Kilauea between 1835 and 1882," was author of
more than one-third of the 168 citations on volcanoes.9 Coan was
familiarly known as "the bishop of Kilauea," and it was said that he
"cared for it as he did for all his parishioners."10 His first wife, Fidelia,
and his second wife, Lydia, each wrote a piece about the volcano, as
did his two sons, Titus M. and Samuel L.11 Fidelia Coan's 1852 letter
in the American Journal of Science establishes her as among the first
American women to have published in a scientific journal.

Sarah Joiner Lyman's Earthquake Diary, 1833—1917,12 a journal
recording earthquakes felt in Hilo and volcanic eruptions on Hawai'i,
has attracted attention worldwide as an informative record on the fre-
quency and strength of tremors and of volcanic activity; she was also
author of a letter in the American Journal of Science. Mrs. Lyman kept
her journal between 1833 and her death in 1885; it was subsequently
maintained by other members of the Lyman family up to 1917. The
journal was copied in part during Mrs. Lyman's lifetime by a French
consul and by members of the U.S. Exploring Expedition.

In the period 1826—1916, there are also eighty-one titles on
botany, land snails, birds, climate, and geology, eleven by the mis-
sionary fathers, seventy by their sons.13 Of the first-generation mis-
sionaries who wrote on these aspects of Hawai'i's natural history, Dr.
Gerrit Judd and Dr. Dwight Baldwin reviewed descriptions of fossil
coral reefs in Hawai'i and elsewhere in the Pacific respectively;14 the
Rev. Hiram Bingham commented on a meteor shower;15 the Rev.
Edward Bailey and Dr. Charles Wetmore compiled the first lists of
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FIG. I . The Rev. Titus Coan saw nearly every eruption of Mauna Loa and Kilauea from
1835 to 1882 and wrote extensively about the volcanoes. (Hawaiian Historical Society)

Hawaiian ferns and fishes respectively;16 and Ursula Emerson and
Lorrin Andrews put their hands to mapmaking.17 Mrs. Emerson was
responsible for the oldest surviving manuscript maps of Hawai'i;
Andrews adapted a method of copperplate engraving to serve the
printing press at Lahainaluna school, which reproduced Mrs. Emer-
son's maps and others which he himself made. Though not within
the parameters of published communication, there are numerous
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letters from the pioneer missionaries recording dispatch of lava,
shells, and dried plants to scientists in the United States for identifi-
cation and comment. Some of these contributions were listed in the
Proceedings of the Boston Society of Natural History.18

The second-generation missionaries carried the naturalist tradi-
tion of their parents into a new century. Their seventy-seven articles
on the volcano comprise 55 percent of their publications in contrast
to the ninety-one volcano articles making up 90 percent of their par-
ents' bibliographic record. The most active of the volcano watchers
were Henry M. Whitney (fifteen publications), the Rev. Sereno E.
Bishop (twelve), David H. Hitchcock (seven), William D. Alexander
(six), and Frederick S. Lyman (six); together they provided more
than half of the publications.19 The now famous Hawaiian landshells
account for nearly 25 percent of the of the bibliographic references,
challenging the popularity of the volcano. Interest in the colorful,
gemlike achatinelline tree snails engendered not only the collection
of thousands of shells, but nearly fifty species descriptions in scien-
tific journals. These descriptions by David Dwight Baldwin and John
T. Gulick between 1820 and 191220 represent about 40 percent of all
achatinelline descriptions in that period, for professional malacolo-
gists in Europe and the United States were also busy describing Hawai-
ian achatinellines.

The second-generation missionaries also engaged in the study of
birds, botany, climate, geology, and soils. Eleven species of native birds
painted from life by Titus Coan's daughter, Harriet Fidelia Coan,
about i860 now grace the collections of Lyman House Memorial
Museum in Hilo. The first list of native birds was published in 1869
in Boston by Sanford Ballard Dole and updated in the Hawaiian
Annual in 1873; a third list was published by Albert B. Lyons in
1890.21 The botanical papers include lists of ferns and mosses by
D. D. Baldwin and A. B. Lyons and seaweeds by Jeremiah Chamber-
lain.22 Other substantial papers published between 1867 and 1907
were the work of Sereno E. Bishop,23 who was perhaps the most ver-
satile of the missionary naturalists, writing not only on the volcano
but on climate, ocean currents, and geography, and of the Lyons
brothers, A. B. Lyons publishing on geology and soils and Curtis J.
Lyons on climate, rainfall, and tides.24
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FIG. 2. Ursula S. Emerson's map of the island of Ni'ihau, drawn sometime after 1833
on the basis of J. Denison's large-scale wall map of the Hawaiian Islands, commis-
sioned that year by the Sandwich Islands Mission. (Hawaiian Historical Society)

THE NEW ENGLAND HERITAGE

Answers to why and how the missionaries, parents and children,
assembled such a remarkable record of information about Hawaiian
natural history lie in their New England heritage, their education,
their continuing bond with New England, and in an innate love of
nature associated with the natural theology embraced by Congrega-
tionalists of the day. The study of God's creations was another route
to the understanding of God.

The eighty missionaries who arrived in Hawai'i between 1820 and
i860 were extraordinarily well educated.25 More than 80 percent of
the men had at least one year of university study, and more fre-
quently a degree, prior to study in a theological seminary. Eight of
the mission fathers claimed Amherst as alma mater; seven attended
Yale; six graduated from Williams; fifteen were divided among



FIG. 3. Two of eight species of birds painted by Harriet Coan
(1839—1906) in Hilo, probably about i860. Top: Moho, the Hawaiian
Rail, Porzana sandtvichensis, a small (5.5 inches in length) flightless bird
known only from the island of Hawai'i on the grassy uplands adjacent
to forests. It was last seen alive about 1894. Bottom: Kolea, the Pacific
Golden Plover, Pluvialis fulva, which journeys more than two thousand
miles each August from its breeding grounds in Siberia and Alaska to
Hawai'i and returns to its nesting grounds in April. (Photos courtesy
of the Lyman House Memorial Museum)
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Bowdoin, Union, Middlebury, Princeton, and Dartmouth, and all but
four of the remaining missionaries were in colleges from Dickinson
to Jefferson. The women were also well educated for the day: 19 per-
cent attended one of the recently established female seminaries after
common school, five of them at Mt. Holyoke; 25 percent taught
school before they embarked for Hawai'i.

Five centers of natural-history teaching in early nineteenth-century
New England colleges are well known:26 Yale, where Benjamin Silli-
man, interested especially in geology and mineralogy, was a gifted
teacher and founder of the American Journal ofScience; Amherst, where
Silliman's student Edward Hitchcock was professor of geology and
president; Williams, with an astronomical and magnetic observatory;
Bowdoin, with the geologist Parker Cleaveland; and Harvard, where
chemistry, botany, and geology were taught in the medical school. It
is perhaps no coincidence that thirteen (nearly 30 percent) of the
mission fathers were among the students at four of those institutions
before going on to theological seminary.

Nor were the women excluded from the natural-history tradi-
tion.27 The most prominent sponsor of women's education in sci-
ence in New England was Mary Lyon, one of the few women to attend
classes at Amherst and the founder of Mount Holyoke Seminary
(later College). Julia Spaulding of the Fifth Company was one of
Mary Lyon's earliest pupils,28 and several of the second-generation
missionary women attended Mount Holyoke. One of the pioneer
mission women, Anna Leadingham, was a graduate of Oberlin.29

Juliette Montague Cooke attended lectures at Amherst.30 Mary Parker
applied to be permitted to take the college course at Yale in 1830 but
was denied, although several professors let her slip quietly into their
classrooms and she eventually took their examinations.31

The education of both the men and the women may well have
been built on an inherent love of nature. That appreciation emerges
quite unpredictably in journals and letters in the midst of otherwise
the most prosaic of verbiage. Elisha Loomis described Manoa Valley
as "the most picturesque and romantic scenery I . . . ever beheld . . . it
is here a perpetual Spring. The ground . . . covered with trees, shrubs
and a luxuriant foliage, always green and the woods enlivened by the
sweet notes of birds. . . ."32 Titus Coan told James D. Dana of his
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feelings for Hilo: "In a few days . . . our beauteous Hilo [may be] no
more—that our lovely, our inimitable landscape, our emerald bow-
ers, our crescent strand and our silver bay are blotted out. . . ." These
themes are echoed in reminiscences and letters. Among Sarah
Lyman's earliest recollections in New England were "a passion for
rambling . . . alone in search of the earliest wild flowers and mosses in
the spring, for berries in the summer and for nuts in the autumn."33

A. B. Lyons wrote of his mother, "who, without education herself
beyond the common school, had nevertheless a keen interest in
nature . . . she made botany . . . a living and fascinating study. . . ."34

In Hawai'i, time and distance (more than 120 days and thousands
of miles' travel by ship) from the New England heritage were spanned
by letters, not just to family but to former teachers. Boxes of corals,
shells, and lava were packed and sent "home" for identification.
Dwight Baldwin, about 1846, sent a box of coral and twenty num-
bered lava specimens gathered by son David Dwight to Professor
Silliman at Yale;35 and David Dwight himself thirty years later
acknowledged his indebtedness to Professor Eaton, also at Yale, for
the identification of some mosses.36 S. C. Damon maintained contact
with his Amherst geology professor, Edward Hitchcock, recalling geol-
ogy lessons and Hitchcock's teaching in editorials in The Friend?*1

John Diell of the American Seaman's Chapel sent small collections of
plants to Professor Asa Gray at Harvard;38 the Rev. Charles S. Stew-
art's parcel of shells to Jacob Green in Philadelphia included two
shells representing the first two species of the tree snails, Achatinella,
to be described in the United States.39 Henry Dimond in Honolulu
provided shells for members of the U.S. Exploring Expedition,40 and
the Reverend Johnson at Waioli sent shells to Jesse Wedgewood
Mighels in Maine.41 The seaweeds listed by Jeremiah Chamberlain
were collected "at the request of Asa Gray" at Harvard.42

Letters to Professor Silliman at Yale were often printed in the
American Journal of Science. The first of these letters, Goodrich's
"Notice of the volcanic character of the island of Hawaii," was pub-
lished with a note of effusive praise by Silliman.43 Goodrich's third
published letter to Silliman was about Kilauea, and with it, Goodrich
forwarded a box of the lava, "all the specimens . . . taken either hot
or warm from the bottom of the crater."44 In the letter, Goodrich
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described enormous six-sided prisms in the crater, noting they were
similar to "the trap of East and West rock, near New Haven," to which
Silliman, ever the teacher, added a footnote, "With which Mr. Good-
rich was familiar while at College."

There were occasions when the mission family asked for help,
especially for books and instruments, and even offered to pay for the
items themselves. Dr. Baldwin, writing that he was "about to prepare
something in the native language for some of the schools to study
botany . . . [needed] a general description of the plants of the world
. . . either in English, Latin or French. I intend to save the sum one
way or another, from all the allowance to which I shall be entitled."45

Rufus Anderson in Hilo in 1847 wrote the Board of Commissioners
"we have just arrived at the place where a Telescope would be of great
value . . . it would open a new book . . . to pupils of the Boarding
School. . . ,"46 Lucy Wilcox on Kaua'i, making a shopping list for
Abner on his way to Honolulu and the mission depository, included
"2 dolls, 4 knives, a microscope, . . . and M>bbl of cheese. . . ."47

Several libraries were assembled to meet the needs of both educa-
tion and reference.48 When Dr. Baldwin moved from Kailua, Hawai'i,
to Lahaina, Maui, his library of 125 books moved with the family and
grew over the years to 200 volumes, including Linnaeus' Insects,
Paley's Natural Theology, and Eaton's Botanical Dictionary. Goodrich in
Hilo had Cleaveland's Mineralogy, Henry's Chemistry, Lee's Botany,
and the American Journal of Science, and John T. Gulick between 1853
and 1855 acquired Darwin's Journal of the Voyage of the Beagle, Hook-
er's Introduction to the Flora of Tasmania, Swainson on geographical
distribution, and Gould's and Agassiz's Zoology.

Of course the missionaries were not the only Westerners in
Hawai'i. Visiting naturalists—Darwin's collectors—arrived in a con-
tinuing stream, their travels around the islands documented in mis-
sion journals. In 1825, C. S. Stewart wrote of meeting Mr. Hoffmann,
mineralogist on board the Russian ship Predpriatie with Captain
Kotzebue, and that he "makes his home with us."49 In 1833, Mrs.
Emerson at Wailua, O'ahu, rose early to see Meredith Gairdner, the
young Edinburgh-trained doctor en route to the Hudson's Bay Com-
pany, off on his way up Mt. Ka'ala;50 and the Scottish botanist David
Douglas was a guest of the Goodrich and Lyman families in Hilo.51 In
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1835, Thomas Nuttall and John K. Townsend, on an expedition to
collect birds and plants, visited the Peter Gulicks at Waimea, Kaua'i.52

Most members of the U.S. Exploring Expedition of 1840—1841
found someone with whom to stay; and, indeed, it was on that visit
that the lifelong friendship of one of the world's greatest geologists,
James Dana, and the volcano-watching preacher, Titus Coan, was
established.53 Dr. Judd was entrusted with the execution of the
Exploring Expedition ascent of Mauna Loa; he organized food and
shelter for three hundred people who spent twenty-eight days on the
mountain and forty-two days away from Hilo, "the whole operation
proceeding without a hitch."54 Dr. Baldwin wrote from Lahaina of
"the pleasure of having all the scientific corps . . . with us. . . . They
lodged at our houses & lived at our tables. . . . Two of them were
accomplished botanists, & afforded me more assistance as to veg-
etable productions of this part of the world than all I have had from
other sources since I have been in the islands."55

By mid-century in Honolulu, missionaries and other residents
were emulating a practice recently established in New England of
popularizing science by forming small organizations, "the lyceum,"
for "mutual improvement and the collection of information." This
was the purpose of The Sandwich Islands Institute.56 The inaugural
address was delivered 12 December 1838 by vice-president Dr. T.C.B.
Rooke, with at least fourteen of the mission among its members. The
group was "to meet with unshackled cordiality; to develop a library
[the treasury had no funds], to support essays, addresses, discussions
and debates." Every member would present an essay annually at
meetings on alternate Tuesday nights. A quarterly magazine, The
Hawaiian Spectator, was issued for six months before the institute
folded. Other organizations in the lyceum format that included
members of the mission were the Royal Hawaiian Agricultural Soci-
ety,57 founded in 1850 with twenty-eight of the missionary fathers
and three sons on the first membership list, and the Hawaiian Medi-
cal Association,58 with Dr. Judd one of the ten physicians who signed
the charter of incorporation in 1856. A "microscopical association"
was announced on the front page of The Friend 1 April 1875, and a
subscription list circulated to "procure a microscope of high
power."59 "Seventeen of Honolulu's more serious-minded gentle-



3 8 THE HAWAIIAN JOURNAL OF HISTORY

men," among them the missionary son C. J. Lyons, as secretary, and
three others of the mission family, paid their subscriptions. Pledges
of $800.00 were made, and plans were drawn up for ordering a
microscope, but nothing more was heard of the organization. Of the
fourteen original members of the Social Science Association, con-
vened by the Rev. C. M. Hyde in 1880, ten were of the mission fam-
ily.60 The Honolulu Medical Association and the Social Science Asso-
ciation persist today.

The popularity of natural science among the mission families fol-
lows from the description of one Honolulu visitor who described an
"evening . . . spent in agreeable conversation. Scientific subjects are
not unfamiliar. . . . Several. . . missionary ladies . . . have handsome
collections of shells, and specimens in mineralogy and geology. . .
there is but very little of the 'azure hose or blue stocking club' dis-
cernible in the conversation of these women, [but] occasionally they
may venture to hint the scientific name of some shell. . . . "61

WE ARE OBLIGED TO EDUCATE OUR OWN CHILDREN

Dr. Baldwin's concern for his children's education reflects that of all
the mission families: "I do not know the scientific names of % of the
plants growing about my door. . . . I cannot tell our children of the
names of the plants which grow luxuriantly in their yard . . . it is no
small burden that rests upon us, that we are obliged to educate our
own children."62 The choices were to send them home to New
England or to keep them in the Islands, where they would be taught
at home until Punahou School was established in 1841. In Kailua,
Kona, the youngsters who had not been sent back to New England
visited at the Reverend Bishop's, where they picked out on a globe,
and in the evening sky, some of the constellations, the larger planets,
and stars and where an orrery "had five moons in lively revolution."63

In Hilo, Sarah Lyman was "in the habit of showing . . . the pictures in
Oliver Goldsmith's Natural History" to at least one of her sons, who
recalled that he "was able to recognize the pictures of every animal
before I could utter its name."64 In Waimea, A. B. Lyons's mother
stimulated him while in preparatory school to write compositions on
"The Ocean," "The Plurality of Worlds," and "The Six Days of
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Creation," and he recalled evenings at home while his mother sewed,
and he read aloud to her, "among other books on popular science,
Captain Maury's Physical Geography of the Sea. . . . "65

At Punahou School, the curriculum emulated that of schools in
New England: reading, geography, spelling, writing, and arithmetic
for the younger children; Greek and Latin, natural philosophy (ele-
mentary physics), geometry, astronomy, surveying, and in 1859, bot-
any, for the older students.66 Perhaps because in those early Puna-
hou days "dancing was under ban; marbles, chess and cards were
tabu . . . and football was unknown,"67 almost more is known of
weekend and vacation activities than of the schoolroom, for the boys
were wont to ramble high in the hills around Manoa, naming the var-
ious peaks (Tantalus, for example) and collecting shells and ferns.
Botanical collecting tins for young Alexanders and Lymans were pro-
vided by Dr. T.C.B. Rooke, an English physician and stepfather of
Queen Emma, and Dr. Hillebrand, a resident physician. The boys
hauled them up and down the ridges of west Maui in 1851, discov-
ering, among other things, a "blue Lobelia."68 On returning to
Honolulu, they identified it with the help of Rooke's botanical
library.

The mission children were early enthralled with land shells, col-
lecting them by the quart in 1835, when Lucy Thurston wrote that
"we have each a drawer of shells, a pair of as many kinds as we have
been able to collect," and of "an excursion to . . . Manoa. . . . We
gathered nearly a quart of Stewart shells . . . adhering to the ki leaves.
. . . There are two species. One is named Oahuensis because they
were first found in Oahu, the other Stewartii, as Mr. Stewart was the
first who ever carried them to America. . . ."69 By the early 1850s vir-
tually all the boys had succumbed:70 the Reverend Alexander said of
his sons in 1852 that they were "all infected with a conchological
fever, and daily traverse the ravines in quest of land shells"; Dr. Bald-
win warned his daughter Abby in 1853 that her brothers "Charles
and Henry are catching the fever"; and Charles Wilcox (1853) wrote
his father on Kaua'i, "I wish you would send me some large black
land shells. . . . All the Punahou boys have got a fever for land
shells. . . ." The fever became a passion for some of them. John T.
Gulick wrote on 21 April 1853 of becoming "very much interested in



4 0 THE HAWAIIAN JOURNAL OF HISTORY

collecting Achatinella. . . ,"71 visiting with Dr. Newcomb, resident
physician at Queen's Hospital, and Mr. Frick, the French consul, who
were also collecting achatinellines. As an early evolutionist, Gulick
wrote some twenty papers on their evolution. D. D. Baldwin, appar-
ently sharing the fever with his brothers, spent the greater part of his
life studying those shells and produced the first catalogue of Hawai-
ian land shells.72

Volcano watching was another sport, albeit the Hawai'i boys who
were at Punahou on O'ahu rarely saw their beloved volcanoes during
the school year. In January 1859, however, "without any seismic pre-
lude," "smoke" was seen rising from Mauna Loa, presaging perhaps
the greatest eruption the missionaries were to witness. The older
boys at Punahou petitioned the faculty for a field trip, a schooner was
chartered for three weeks, and twenty-two boys and their teachers left
for Kona.73 Ten of the boys made it up the mountain, where "the twin
craters emitted a bright light, . . . sent up immense columns of steam
. . . showers of red-hot pumice, with a noise like the roar of heavy
surf. . . occasionally like discharges of artillery . . . [and] a grand
cataract of fire . . . rolled down the mountain side."

If college records are a measure of the success of a homegrown
education, the missionary parents exceeded beyond expectation. Of
the fourteen missionary sons for whom records are available, ten went
to Williams College, two to Yale, and one each to Amherst and Prince-
ton. At Yale, W. D. Alexander was a Phi Beta Kappa and salutarian of
his class, and D. D. Baldwin received the first astronomical prize;74 at
Williams, A. B. Lyons and Henry Lyman were valedictorians of their
respective classes, and J. T. Gulick graduated with honors;75 David B.
Lyman, Jr., was awarded a prize for an essay. A. B. Lyons received his
M.D. degree from the University of Michigan and after teaching in
Michigan became professor of chemistry at Punahou.76 He returned
to Michigan as head of a chemical company and was secretary of the
scientific section of the American Pharmaceutical Association and a
fellow of the Royal Chemical Society of London. C. J. Lyons, "the
father of the Hawaiian weather bureau," was appointed a government
surveyor at age seventeen and eventually government meteorolo-
gist.77 W. D. Alexander was a professional surveyor and was honored
as a fellow of the Royal Geographical Society.78 S. E. Bishop achieved
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international recognition by explaining a series of magnificent sun-
sets and after-glows visible suddenly in Honolulu on 1 September
1883.79 Using published data on the same phenomena from other
parts of the world, Bishop was awarded the Third Warner Prize for his
essay explaining their origin as from "the great eruption of the crater
of Krakatoa . . . in the Straits of Sunda, on 27th of August, 1883."
Bishop's rings, halo-like rings with a metallic glitter sometimes
appearing around the sun, are also named after him.

THE SIGNIFICANCE OF THE MISSIONARY REPORTS

How the missionary contributions to Hawaiian natural history com-
pare with those of Darwin's collectors can perhaps be no better seen
than in the story that Adelbert von Chamisso, naturalist on the Rus-
sian ship Rurick in Honolulu in 1816, told on himself. He was wan-
dering through Nu'uanu Valley when, on the banks of a taro patch,
he came upon a

beautiful grass that I could not remember having previously seen, and
of which I forthwith picked some samples. As I was thus occupied, an
O-whaihian met me, seized me, and berated me . . . I related the inci-
dent to Mr. Marini [Marin] and showed him the grass. The man was
his tenant, the grass was rice, . . . Let botanists laugh at me, the same
thing might have happened to any one of them. In the herbarium I
had not mistaken Oryza sativa.80

Darwin's collectors and the missionaries were all strangers in a
strange land. The missionaries may not have had some of the more
professional touches of the naturalist-explorers, but they did have
the advantage of being in the Islands for long periods of time: they
saw the volcano on a daily basis; they studied "our ferns in their local-
ities and seasons, which vary, . . . through the entire year;"81 they
looked not at empty shells but at land snails in place on the leaves of
trees; and they had time to explore not only the active volcanoes but
the older mountains of Kaua'i and Maui.

Titus Coan and others of the volcano watchers produced long and
detailed accounts of activity of both Kilauea and Mauna Loa, descrip-
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tions that serve volcanologists well today in interpreting the history of
the volcanoes.82 The fifty years of records Sarah Lyman kept of earth-
quakes she felt in Hilo have been quantified and set into the activity
curves of earthquakes constructed by modern volcanologists. Mrs.
Lyman "reported three to four earthquakes a year until the great Kau
earthquake in 1868, after which the count increased to double-digit
numbers for about a decade."83 Nor should her ingenuity in quanti-
fying the strength of those earthquakes, by counting the number of
pieces of china that fell from her shelves, go without mention. C. J.
Lyons's meticulous records of barometric pressure, maintained for
more than twenty years at the beginning of this century,84 and the
temperature records of the Reverend Richards in Lahaina between
1828 and 1838 provide extraordinarily useful information on past
climatic conditions.85

The opportunity to volcano watch on an almost daily basis resulted
in several significant "firsts" which were recognized by Wright and
Takahashi:86 Titus Coan was the first to describe the inflation process
on a volcano as occurring within minutes as he watched a man stand-
ing over an inflating tube and barely getting off in time; C. S. Lyman
correctly identified endogenous uplift on the Kilauea caldera floor;
and W. D. Alexander recognized that because 'a'a and pahoehoe
occurred in the same eruption their origin could not be due to dif-
ferences in the magma prior to eruption and suggested the formation
of 'a'a was similar to "sugaring," now explained by crystallization
when lava is undercooled. Other "firsts" recorded by the observant
missionaries were Elisha Loomis's description as he climbed Kilauea
in 1824 of "ohia and lehua, whose beautiful red blossoms furnished
food for innumerable small birds,"87 and S. E. Bishop's note on the
effects of an apparently recently introduced species in Lahaina in the
1850s when kou trees, "the most beautiful tree in the Hawaiian
Islands," were infested by "a minute insect called 'red spider,' which
attacked the under surface of the leaves such that in a year every kou
tree, not only in Lahaina but throughout the group was destroyed."88

Many of the observations recorded between 1820 and 1916 serve
as yardsticks today, providing measures of change in landscapes, veg-
etation, and in the biota. Goodrich's description of the vegetation
zones on Mauna Kea was of
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three or four different regions in passing from the sea shore to the
summit. The first. . . five or six miles, where cultivation is carried on,
. . . Brakes, a species of fern, . . . grow to the size of trees; . . . The
woody region. . . . The region higher up produces grass, . . . Straw-
berries, raspberries,. . . and herds of wild cattle are seen grazing.89

What he tells us is that treeline was lower and more diversified than
it is today, and that the cattle released by Captain Vancouver had
reproduced prodigiously in the thirty years since their 1804 intro-
duction. Virtually every missionary writing of an excursion, whether
up Manoa Valley, to the crater at Kilauea, or through the lava fields
in Puna, tells of the enchantment of the sounds of birds.90

The first-generation missionaries were also close enough in time
and had the language to record firsthand accounts of events in
Hawai'i prior to 1778. Edward Bailey learned of the fall of a meteor
on Lana'i and of a great eruption of lava on the slopes of Haleakala
from informants,91 as did Elisha Loomis of the death of Captain
Cook.92 Sereno Bishop wrote of "old memories" of central O'ahu in
the 1830s that described the upland beyond Kipapa gulch as "dotted
with occasional groves of Koa trees," masses of plants on the high
plains, and the memory of a forest that formerly covered the whole
of those plains burned off in the search for sandalwood, detected by
its odor when burning.93

The volcano bibliographers Wright and Takahashi suggest that
the missionary volcano watchers were "unfettered by scientific theo-
ries," that they reported their observations as they saw them, not as
they "should be" according to theory.94 They cite the controversy
between James Dana and his great friend Titus Coan as an example.
Coan's concept of lava flows was simply that of observation, "lavas
flowing from an orifice in a broad stream down the mountain."
Dana's proposal was that an "internal force" produced "fissures
opening to the fires below . . . [that] afforded accessions to the fiery
flood."95 Dana eventually changed his mind, but it was not until sev-
eral years after Coan's death.

The missionary evolutionist J. T. Gulick was similarly "unfettered
by scientific theories."96 With large collections of land shells at hand,
he was among the first to recognize that each of the islands has a sep-
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arate set of species; that on O'ahu each valley has its own species; and
that the degree of difference between several species of the same
group was proportional to the distance they are separated from one
another. However, when Gulick, aware of Darwin's Origin of Species,
attempted to explain these distribution patterns in terms of the the-
ory of natural selection, that is, that food, climate, and enemies act in
keeping species separate, he realized that the O'ahu landsnails were
on the same side of the mountain, with the same food, climate, and
enemies. The only thing that would make a difference was that they
were separated by space, and he proposed isolation itself as a major
factor in the origin of species. Gulick visited Darwin at Down House
in 1872,97 described his work and ideas, but found Darwin less than
happy to have isolation play a major role in his theory, although
Gulick's perceptions have since been recognized and are today incor-
porated in evolutionary theory.98

CONCLUSION

Between 1820, when the missionaries arrived in Hawai'i, and the first
decade of the twentieth century, natural history had been trans-
formed from descriptive narrative into the discipline championed by
Charles Darwin, which recognizes that animals and plants, in accord
with their habits and habitats, change over time. S. E. Bishop, born
in Hawai'i within "only a few rods from the rock where Captain Cook
was slain,"99 elegantly captured not only the transition but the per-
ceptiveness of the missionaries themselves in a succinct summary of
the natural science of his childhood:

Of geology we never heard. The globe had been created in six ordi-
nary days, and there was no mystery about it. Still we got a grounding
in scientific ideas which opened the way for the broader modern out-
look. We had some notion of the spatial immensity revealed by astron-
omy, but none of the immensity of time as now disclosed. Six thousand
years was the limit of past earthly chronology.

The transition from the old ways of thought to the "broader modern
outlook" was clearly evident within the mission family. Dr. Judd liter-
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ally dismissed Meredith Gairdner's "interesting question" out of
hand in 1839, when the young medical doctor, touring O'ahu for a
few days, asked how the limestone cliffs in the vicinity of Kahuku
attained their present position: "their summits are elevated . . . fifty
feet above the highest level reached now by the sea. They must have
been under water at the time of their formation, for coral never
increases above the surface."100 Dr. Judd's response was that "The
question at once loses its interest on the supposition that these cliffs
are formed of the concrete sand, . . . easily. . . elevated to its height
by the wind and consolidated in that position. . . ,101 But neither E.
O. Hall, who had seen the Kahuku cliffs, nor Titus Coan, who had
discussed fossilized coral reefs with James Dwight Dana, had prob-
lems with the earth's chronology.102 Coan, describing his volcanoes,
frequently wrote of "time immemorial103 and would have been
pleased by A. B. Lyons's description of occasional changes in sea level
when coral reefs would be added to dry land, of the lowland regions
of the older islands with strata of fossiliferous limestone, and conclu-
sion that "elevation of the land (or recession of the ocean) had taken
place at a very recent of period in geological time."104

The contributions of the missionary parents to the natural history
of Hawai'i are largely descriptive, in keeping with the natural history
of the era immediately subsequent to the Linnaean revolution in tax-
onomy when science was primarily descriptive. The second genera-
tion, equally in keeping with its time, went beyond the bounds of
description to challenge the tenets of the past. S. E. Bishop, specu-
lated not only on the phenomena of the atmosphere but on the ori-
gins of Hawai'i's unique plants: "I fancy that the seeds of these
berries [akala, or raspberry] had been at some time transported from
the abounding berry fields of the American coast by migratory geese
or other birds to whose feet or feathers they had become
attached."105 J. T. Gulick as an eighteen-year-old school boy recog-
nized the phenomenon of insular endemism and was to later declare
"these achatinellinae never came from Noah's ark."106 Together, the
two generations provide a remarkable compilation of nearly one
hundred years of observation and theory of the natural history of the
most isolated islands in the world, and thereby a record perhaps with-
out parallel.
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