




ALPHEUS SPRING PACKARD *

i839-i905

BY T. D. A.

Alpheus Spring Packard, Jr., zoologist and teacher, Profes-
sor of Zoology and Geology in Brown University, was born at
Brunswick, Maine, February 19, 1839, and died at Providence,
Rhode Island, February 14, 1905. His father, Alpheus Spring
Packard, D. D., was Professor of Greek and Latin at Bowdoin
College; his mother was Frances Elizabeth Appleton, daughter
of the Rev. Jesse Appleton, president of Bowdoin College.
Both the Packards and the Appletons are of English ancestry,
but have been in New England since the seventeenth century.
Samuel Appleton, born in England in 1624, came to Ipswich,
New England, in 1635. Four generations, residing in the same
region, come between him and Professor Packard's mother;
and the several marriages bring into the stream of inheritance
the families Oliver, Baker, Sawyer, Hubbard and Means. The
Packards trace their ancestry to Samuel Packard, who came
from Windham, England and died in 1684. His son, Zaccheus,
married Sarah Howard, who was brought up in the family of
Miles Standish. Their son, Solomon, married Susanna King-
man, and their son, Jacob, born in 1720, married Dorothy

*It has been possible to prepare this memoir only because Mrs
Packard, with the greatest kindness, transmitted the materials con-
cerning her husband which she had collected and preserved in four
large volumes. She also answered all my questions, and secured
information from others. I have thus been able to examine Packard's
diaries, and numerous letters and other documents; making a brief
summary and abstract of materials which, if fully utilized, would
suffice for a book. I am also indebted for information and other
assistance to Dr. Charles W. Packard, Mrs. Frances Packard Mc-
Clellan,- Mr. A. A. Packard, Dr. L. O. Howard, Dr. Wm. H. Dall, Rev.
C. C. Carpenter, Prof. James Schouler, Dr. Nathan Banks, Dr. Glover
M. Allen, Mr. Charles W. Johnson, and the editorial offices of the
"Independent" and "Youth's Companion "
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Perkins in 1742. They had a son, Hezekiah, born 1761, who,
in 1794, married Alary Spring. These were the parents of
Professor Packard's fathd Alpheus Spring Packard, 1798-
188.J.

The Packard family has produced in America a remarkable
number of accomplished persons. The National Cvclcpedia
of American Biography cites eleven, nine of whom are known
to be descendants of Samuel Packard, of Windham. A mod-
erate search through recent biographical works and bibliog-
raphies reveals the names rf twenty other Packards, who have
published books or articles, of are otherwise noteworthy. Pre-
sumably nearly all (at least) of these belong to the same old
New England stock, as there is no Packard family of any note
remaining in England. Xo Packard is mentioned in English
birgraphical dictionaries or in a recent volume of the English
"Who's Who." The talents and opportunities of the Packards
lave led them in many directions. We find representatives of
law, education, medicine, architecture, poetry and other fields
of activity, but their main vocation has been the ministry
until comparatively recent years. Professor Packard, when
questioned in 1901 regarding the source of his scientific in-
terests, replied: "1 may say that the love of flowers, animals
and natural scenery was inborn in me. My ancestry on both
sides were ministers, and we never had a naturalist in the
family, but my father was extremely fond of and appreciative
of natural scenery, and was interested in history and archae-
ology. As a child I was very fond of flowers, as were my
parents, and as early as I can remember had a flower-garden
of my own. When about T4-15 T began to collect minerals,
and then shells. My zeal for collecting and forming a museum
led an older brother, who also had such tastes, to give me his
cabinet, containing curiosities, shells and minerals. I was also
an omnivorous reader, devoured all the books on natural sci-
ence in the library of Rowdoin College, where I was kindly
allowed to browse long before entering college. When about
16-17 T collected insects in considerable numbers. I was also
aided by a maiden lady in Brunswick, Maine, who told me
about shells, and aided me in naming my native plants. T
formed a herbarium before entering college. Erom Miss Ann
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. 
\LI'IIEUS SI 'KING PACKAKU-LOCKEKELI. 

.,xi oil, when a boy, I first heard of I ,a~narck,  ant1 c.f his c1a.i- 
:tics~i:.u of sliells, and of the 1 , a m a ~ k i a n  genera of sl~ells. 

\\'.tli, then, an  inborn taste for natural I?i::tc.ry, an  av-rsIon 
to ];ti .il;ess, and a fondness for books, my deep intei-e .t  in ani- 
mal life was sustained and I was impelled to devote my life 
to biological study. :\I1 through college 1 corl-esponded nit11 
l'rofessor Iiaird, assistant secretary of the Smithsonian Insti- 
tution, a k o  with conchologi~ts and entc-niologists, and this was 
a cont.tant r.timu!us to the natural zeal and interest, or  passion, 
fol- 1,iology which bas influenced my life. Also, I was a born 
co!lector, though 1 have now n o  large' collections."* 

L'ackard nk;.er knew his mother, who died a few months 
:lf:er lie was born ; but in ot!ler respecti his early env i ro~~ment  
was extremely favorable. I-lis father kvas a man of noble 
character and lovable personality, always ready to give wise 
co:-n%cl and encourag: the intellectual and ni:n-a1 developmetit 
c f 1:ii children. Alpha, as the child was called, wa i  not left 
without a won~an 's  ca re ;  his aunt. l l i s s  Sarah S. I'ackard, 
to-k charge of the hou,.ei-old and the little baby was the object 
cf her n1o.t devoted care. In  184.5 his father married a :;econd 
tin>:. There were three brotl-ers and a sister clder than Alpha : 
and the old grandfather. T-Tezekiah Pnck-trd. lived until 1347. 
'i'1.c farnil\. life was extended. as it w r e ,  into that of the col- 
lege, and every circumstance tended to give young Packard 
permanent and genuine interests, developing as he grrw. H e  
wf,'cr.;.d from a congenital defect of the palate, which some- 
w'l-t ae'e:ted his rpeech, though he was able to sin:, and in 
later life was very successful as a lecturer. Partly as a result 

, s 
of this, he shrank from general society, though much attached 
to his  friends and readily attracted to those who had common 
fe~ l ings  and interests. H e  kept a diary during the greater part 
of I-is life, and from this record it has been possible to follow 
the development of his activities without difficulty. 

'l'h: earliest journal found is dated January I ,  1854. and 
contain5 this ent ry :  "I had for niy Kew Year's present 50 
crnts : with it and some other money bought Layard's LVittrvch." 
TTe ~ 3 . ;  not quite 15 years of aye. 
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On March 14, 1854, a manuscript periodical was begun,
under the editorship of John N. Wilder, A. S. Packard, Jr.,
and S. P. N. Smyth. The contributions are not signed, so it
is impossible to say which were written by Packard. The jour-
nal was called "The Star of the East," and immediately under
the title appeared the motto "Excelsior!". Apparently thir-
feen numbers were issued. In the first editorial we read: "The
object of our paper is to teach us to write and compose better,
so that if we should ever be called upon to edit a larger paper,
we should be better fitted for that office. Our paper will be
devoted to literature, amusements and the news of the day,
and we shall ever be zealous for the cause of the poor slave.
. . . In most every number there will be a little poetry,
original or taken from other authors."

In dealing with public affairs, "The Star of the East" took
a very strong stand against slavery, and supported the English,
French and Turks in the Crimean War. The following is in-
teresting reading at the present day:

"The Turkish war is an event of great importance. The
Russians have a great many nations subject to them. So has
Austria, if Austria joins Russia, all these nations will rise
and throw off the chains of bondage. Thousands will be
pouring in from all sides. England and France are sending
troops to attack Russia and help the Turk, and there will be
a general war in Europe. It has different effects on the mis-
sionaries also. The missionaries in Turkey pray for the suc-
cess of the Turk. The Koords, a lawless set of people in Asia
Minor, are committing great ravages during the absence of
the Turkish soldiers . . . "

There is an original poem lamenting the fate of Hungary,
subject to the domination of Austria. A patriotic poem closes
with the words:

Hurrah now all! for Washington.
And then for our good land
And let each one for liberty
New pledge his heart and hand.

Enough has been given to show the temper of these fifteen-
year-old lads; their serious outlook on life and determination
to make something of themselves. At this period, young Pack-
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ard also made a cabinet and began to develop a collection of
natural history objects and other miscellanea. "Father gave
me a leaf from the Ilex over the tomb of Virgil, a leaf from
a tree planted by Cowper at his summer house at Olney, a leaf
from a Yew tree over his grave. . . . They will be fine
to put into my cabinet." The Ilex is of course not the holly,
but the Quercus Ilex, or evergreen oak. Before long the prin-
cipal part of the collection seems to have consisted of shells,
and the diary contains innumerable references to conchology.
Presents were received from numerous friends, and are all
faithfully recorded. Books on shells were borrowed whenever
possible, and gradually the specimens were named. On March
17, 1855, Packard was asked what department of Natural His-
tory he liked best, and answered without hesitation: Conchol-
ogy-

The following extracts from the diary show the range and
character of Packard's interests as a boy:

"Nov. 14, 1854. Went over to the library, and got out Bay-
ard Taylor's Eldorado. Goldsmith's Animated Nature, it has
something about Conchology in it. I read Lalla Rookh yes-
terday, it is a most charming and beautiful book, and gives
some ideas of eastern customs and life which I never knew
before. There are some most beautiful passages in it. El-
dorado is fully equal to his Journey in Africa.

"Nov. 16. Finished Eldorado, it is very interesting. I have
read Goldsmith's Animated Nature, parts of it. About Con-
chology and other parts I like very much. Went to library and
got out 4th vol. Encyclopedia Americana; an interesting article
on Conchology in it.

"Nov. 18. Oh dear me, I have got to go to school. I want
to have another week to read and do some work, I don't
want to study yet.

Jan. 1, 1855. His parents gave him Principles of Zoology,
by Agassiz and Gould. "A valuable book and just the thing
I wanted. I cannot but think how kind my parents are to me,
and how much I owe to them."

"Jan. 6, 1855. Went to the library and got an article on
Mollusca, with a life of Cuvier in it, and one volume of Ree's
Cyclopedia . . . containing an interesting article on Con-
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chology. I think that 1 am very fortunate about getting books
on that subject, which is so interesting to me, but the rest of
the family except Osgood laugh at me about it.

"Jan. 12. 1 wrote this evening my composition on the life
of Cuvier. A very good subject.

"Jan. 20, 1855. Got the key to the Peucinian Library
. . got out one vol. Naturalist's Library, containing the

life of Lamarck, and one vol. of Journal of Science.
"Jan. 24, 1855. f have skated down to school every day

now. We went down to Humphrey's mills in 15 minutes. 41/,
miles."

"Feb. 5, 1855. I have read a good deal today in my Natural-
ists' Library. Oh, that I could wander around the earth to
collect specimens of Natural History ! It seems to me that if
] could know all about botany, mineralogy, geology and con-
chrilogy, and knew how to stuff animals and birds, and to
preserve insects and keep shells, that nothing could be more
pleasant, provided that T had the finances.

"Feb. 6. I am reading now Howitt's Homes of the Poets, it
came from the Peucinian Library. Oh, what a treasure is
that Library for me ! I am thankful that I have such oppor-
tunities to read. T don't know what I should find to do without
books. •

"Feb. 7, 1855. I wish that T had a fondness for poetry.
Almost every long piece of poetry 1 read, 1 labor through. T
m 'an to read some this vacation.

"Feb. 13, i8S5- I am reading now with great interest Hugh
Miller's Autobiography, or My School and School Masters.

"Feb. 14, I have finished Hugh Miller's Autobiography. 1
think he thinks considerable of himself, but still T think a
good deal of him. I mean to read his works.

"Feb. 15, I finished Foot Prints of the Creator. The last
part is much more interesting than the first, and I like the book
verv well. I began on his Old Red Sandstone. A very inter-
esting book.

"March 17, Went over to the Peucinian Library and got out
the 5th vol. of the Naturalist's Library, on the Pachyderms,
with a life of Sir Hans Sloane, it is extremely interesting to
me, he was the founder of the British Museum, he spent his
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v- i (le life in making the most valuable private collection J
guess that any individual ever possessed.

"Jan. 24, 1857. I must now gain a thorough knowledge of
Comparative Anatomy. I intend next summer to do a good
deal of dissecting, and shall devote myself much more to
collecting insects, etc., and dredging, etc., last summer I only
collected about two'hundred insects, when I ought to have
collected three times the number, and 1 must give more at-
tention to rearing caterpillars. I intend next summer to have
• fresh and salt water aquarium. This is the only way to
•tr.dy the habits and economy of animals. 1 must also use
my microscope more, etc. I did not do near as much last sum-
mer as I ought to. In fact I have only got my ideas of these
tKrgs this winter. May none of my enthusiasm for these
a.Tnirs be cooled down by this cold weather."

Thus the lad at the time of his admission as a fre hman
to Bowdoin College in the fall term of 1857 was already ma-
ture minded, with keen intellectual interests of many kinds.
Hi • ccim,e in life was alreadv determined: he could never
cease to be the naturalist he had already become, nor could he,
on the other hand, become a narrow-minded specialist. The
college, Agassiz, and the rest, all still before him, did not cre-
ate 1 i' tastes or aptitudes ; they merely a-forded the means for
Hi°;r additional development.

The diary of September 4, 1857, has this entry: "T am get-
ting on very we'l in college : have no trouble as yet in recita-
tioini\ much to my joy. for I had dreaded it very much." At
the '-.ime time Packard began a "course of geological reading"
on bis own account: 'T shall read the elements, etc., of the
science, then the particular surveys of different States, etc..
hoping thereby to gain as good a knowledge of Geology as I
c p n "-i''-ort 1 te-'chsr. . . . My intere t was greatly ex-
cited hv seeing the specimens of fossils, etc.. in Boston." The
d'an- enumerates the various geological works read in rapid
succession, but there was also time for Gibbons' "Decline and
Fall," which he found very interesting.

It was characteristic of Packard that his geological reading
soon spurred him to action, and he writes: "I intend to make
a thorough survey of every part of this town, make a plan of
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the coast, and of the shore of the river on both sides." At the
same time, he is working on Entomology, and obtaining the
Entomologist's Annual and Weekly Intelligencer from Eng-
land. He notes that he is so busy that he sees comparatively
little of his fellow students. On December 23 he decides that
he will pay particular attention to the Lepidoptera.

Professor Paul A. Chadbourne, of Williams College, gave
lectures on Natural History at Bowdoin, and Packard soon
became greatly attached to him, gaining much from his friend-
ship and influence. This led to an invitation to join in the
Williams College expedition to Labrador, under the leadership
of Professor Chadbourne, in the summer of i860. It was a
wonderful opportunity for the young naturalist, who made the
most of it in every way, and returned with a large collection
of specimens and voluminous notes. The story of the trip is
told in detail in "The Labrador Coast," published in 1891.

On January 2, 1858, the diary has: "Yesterday I wrote a
letter to a Mr. Scudder of Williamstown, to commence cor-
responding with him in regard to Entomology." Again on
January 26—-"I am now corresponding with a young man
studying with Professor Chadbourne, who is very much in-
terested in Entomology. We shall exchange specimens with
each other. He is a Boston man; his name is Scudder. In
Boston he has free range of all the libraries and collections."
Thus began the friendship between Packard and Scudder, both
destined to be famous entomologists. From that time on they
were closely associated in the work and interests of their lives.
By March 18 we read in the diary: "My entomological cor-
respondence with Scudder is a source of great pleasure and
profit to me."

In March, 1858, Packard was becoming deeply interested in
religion, and was led to express himself on the subject at a
college prayer meeting. His father, a sincere and ardent,
Christian, had evidently left him to develop in his own way,
and was "greatly moved" by this spontaneous expression of a
feeling in which he so deeply sympathized. Throughout his
life Packard retained a strong undercurrent of religious feel-
ing, which influenced all he did, though his interpretation of
the ancient dogmas necessarily became more liberal.
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On May 5, 1858, we read "Went to the meeting of the Bos-
ton Society of Natural History. Heard Professor Agassiz's
remarks on his explorations in Florida. All exceedingly inter-
esting to me." In July of the same year he writes: "I received
a letter the other day from no less a person than Baron Osten-
Sacken, requesting me to correspond and exchange in re-
gard to Entomology. He is specially an accomplished Dip-
terologist, i. e., studies flies, and he wants me to send him all
the flies I find around here. My name was given him by Pro-
fessor Baird. You see how much that institution [The Smith-
sonian Institution] has helped me along, and probably hun-
dreds of others like me."

On September 25: "I am now getting ready my Coleoptera
to send to Doctor Leconte to name for me. I have 64 species
the names of which I know, and 340 species unknown. A
little over 400 species of Coleoptera indigenous to Bruns-
wick."

November 8. "I sent off today my moths to Doctor Clemens.
Some 6 or 700 specimens, and I guess some 450 species. I
hope there will be some new ones among them." {Semioscopis
packardella, Clemens, was described in 1863.)

November 16. "I have been preparing my Diptera to send
to Osten-Sacken. I have taken within two seasons 475; all of
these except some 20 or 30 I have taken this season. I think I
have done pretty well in that respect."

While Entomology now became the dominant interest rather
than Conchology, all branches of Natural Science were culti-
vated, including Botany. In 1859 we find:

February 16. "Been at work on my grasses. Got puzzled
about 4 or 5 of them. . . . It's a difficult study."

February 19. "Been at work on my carices; hope to be
more successful than in the grasses, as all the U. S. species
seem to be there. Mine are of the more common species." He
was using Professor Chadbourne's herbarium for compari-
sons.

May 4. "Been overhauling a bushel of fishes' guts; pleasant
and profitable work!" He frequently examined the stomachs
of fishes for molluscs which they had swallowed; many rare
shells may be found in this way.
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June 10. " J u r new Natural H..story Sojiely fo.'m_J; am
elected secretary."

August 2j. "Been trying to identify my Polyzoa. Can only
make out the genus. I've formed the idea of making for my
private use a manual of Marine Zoology like Gosse's, adapted
to New England." The writings of Gosse, the English zool-
ogist, were highly valued by him, and greatly stimulated his
interest in Marine Zoology.

September I. "Commenced today on my New England
Marine Zoology. I shall make it as complete as possible, mak-
ing ink sketches of each genus. It will be good practice, es-
pecially drawing the animals."

November 12. "Been studying up on my Geometridae this
P. M. It is pleasant work. I begin to see now what is to be
done in the way of studying up this family. I must attend to
the pterology especially, and the anatomy of the organs of the
head." In after years he monographed the Geomstrid:e of
the United States.

In i860, after returning from Labrador, "Sent an article on
Labrador to the Tribune. Hope they will publish it." In the
same year he wrote papers on Economic Entomology for the
Maine Farmer, and thus began ths sens; of entomological
writings, which continued for forty-five years. During the
first half of 1861 much dredging was done in the vicinity of
Brunswick.

After graduating, in 1861, Packard conducted members of
his class on a summer voyage to the Bay of Fundy. He also
worked for the Maine Geological Survey, and discovered a
deposit of fossils which determined the age of the rocks in the
Fish River Region.

On October 8, 1861, P'ackard went to Cambridge to study in
the Lawrence Scientific School under Agassiz. He took the
rooms which had been occupied by his friend Morse. He
writes to his father: "I went into the museum and saw the
Professor, who put me to work on a moth, and I have been
several hours looking at the wings and their make. • There is
Shurtleff by me studying Entomology, and Scudder will be in
soon. Everything looks very pleasant there!"

On October 31 he writes: "I feel well established here now.
190
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though not much advanced in study at the Museum. Pro-
fessor Agassiz has agreed to remit, or not to ask, the tuition,
100 dollars for the year, upon my telling him how I was situ-
ated, and on the condition that I should do extra work, taking
care of insects, etc., which would only be a part of my study
as an entomologist. He said he would not set me to work do-
ing anything he would not do himself. . . . . 1 am going to
have a long talk with Professor A. about staying here some
years, if he will pay me enough to pay my expenses; in hopes
of being one of the entomological curators of the Museum.
Some of the students here he gives $300 per year, to keep them
here, and 1 might 'tend medical lectures and get a degree mean-
while."

This plan, in its essential features, was actually carried out.
Packard studied human anatomy and medicine for portions of
the following three years, and received his M. D. in 1864 from
the Maine Medical School at Bowdoin College. Those were
the days when doctors were easily made, and some of the lead-
ing subjects of study in the modern medical schools had not
even been heard of.

On January 11, 1862, he writes to his father:
"T have been informed indirectly that the Professor is de-

sirous of having me as an assistant in the Entomological De-
partment of the Museum. He has several times spoken to me
of my industry, and was much pleased with my arrangement
of the wasps. Yesterday I spoke to him about some interesting
affinities of a moth to another insect far removed in structure,
and he was so much pleased with my discovery that he told me
to make a communication to the Boston Society about it, and
show Entomologists in the country how they studied insects in
the Museum."

A few years later Packard published a revision of the wasps
referred to, describing many new species.

February 9, 1862. "Dr. Harris's insects, finely illustrated,
has come out. Professor A. eave me a copy, as he did all the
other Entomological students."

April 27. "I work from 9 in the morning to 6 at night in
the Museum, taking an hour out for dinner: so that I do not
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feel like studying or anything else in the evening, so I copy
Harris's correspondence."

A letter of October 5, 1863, tells of the arrangement finally
made with Agassiz:

"Professor A. comes up from Nahant occasionally. When
he saw me, he asked me if I could go to work and unpack,
label and arrange the insects. I told him I could, but that the
only thing in the way was the money question. He said he
would give me $400 a year, and part of my time to work for
my private study, an arrangement very agreeable. . . . I
shall have just enough to live upon, which was all I dared to
ask for the first year."

It now seemed that Packard might settle down to a scien-
tific life, with every prospect of becoming one of the per-
manent curators of the Museum of Comparative Zoology. Un-
fortunately, however, matters took a new turn, and difficulties
arose between Agassiz and those working under him. Trouble
had been slowly brewing for a long time, owing to differences
of opinion concerning the duties and obligations of the men in
the Museum. The whole matter has been discussed many times
and from different angles, and we are obliged to conclude that
the fault was not all on one side. Marcou has given a lengthy
and apparently just account in his Life, Letters and Work of
Louis Agassiz (vol. 2, pp. 99-101). For the junior assistants,
matters came to a head when a sheet was published containing
"Regulations for the Museum of Comparative Zoology." This
document was obviously designed to prevent assistants from
working for themselves during office hours, and in gen-
eral, to bring the men definitely under the control of the
curator, i. e., Agassiz. Its provisions "do not now appear
particularly unreasonable; in fact they closely resemble those
in force at the British Museum. On the other hand, the young
men were paid very little for their services (it was the best
Agassiz "could do), and were beginning to feel their mature
powers, and to think of their place in the world. To Agassiz,
the Museum was the first thing, to them it was rather a means
toward an end. So Verrill, Putnam, Morse, Packard and
Hyatt left Cambridge and sought other employment. They
continued their work under other auspices, where they could
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be more independent. In the case of Packard, at least, there
was never any personal quarrel with Agassiz, and as the years
passed the respect and affection of the younger man for the
older increased and deepened. Agassiz remained a kind friend,
and it was through his nomination that Packard was elected
a member of the National Academy of Sciences in 1872.

In the summer of 1864 the artist William Bradford, of
New York, organized an expedition to Labrador, for the pur-
pose of painting icebergs and arctic scenery. Packard was
invited to join the party, and was delighted to return in this
manner to the coast which had so fascinated him in i860. This
time they went as far north as Hopedale, but were not able to
reach Cape Chidley, the northernmost point on the coast. T4ie
expedition was successful in every way, and the scientific
results were important.

On returning from the north, Packard received a commission
as assistant surgeon of the First Maine Veteran Volunteers,
under Col. Hyde. He accordingly left for the front, going first
to Washington. During this period he wrote no journal, but
numerous letters have been preserved. In Washington he*
found time to confer with the naturalists of that city; Baird,
Gill, Stimpson and Ulke. Three days later we find him at
Martinsburg, Va., and a little later he was in camp near Straus-
burg. A letter of February 1, 1865, "Camp near Petersburg,"
expresses hopes of peace: "600 Johnnies are weekly coming
into our lines, and they are deserting home in much greater
numbers. It really seems as if something of moment was going
to happen. . . . Wouldn't it be delightful if the war
should close up soon, and leave me a good chance to collect
insects down here in the spring!" However, a letter of March
26th tells of hard fighting: "Our regiment lost more than any
other in the division, as they went nearer the rebel breastworks
than any other, and the fire, mdstly of gfiatpe and canister, told
fearfully. I do hope early this summer a stop will be put to
this severe fighting. It made me heartsick to see the poor
fellows. . . . The result of the whole day's fighting was
rather brilliant; 5,000 prisoners captured." Peace came and
the regiment was mustered out in July. This ended Packard's
medical and army life, and he returned to the study of ento-
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• noiogy. Inuring the same year his Synopsis of the Bomby-
cidac of the United States was published by the Entomolog-
ical Society of Philadelphia. In it were described numerous
new genera and species.

From this time on Packard's scientific activities were more
numerous t! an it i possible tc de cribe in a brief memoir. For
a year he was acting librarian and custodian of the Boston
Society of Natural Historv. He was appointed in 1867 one
of the curators of the Peabody Academy of Science at Salem.
Ma s. : and for about two years (1877-3) was the director of
its museum, where he founded a summer school of Biology.
For a year he lectured on economic entomology at ths Maine
State Agricultural College, and, for several, years at ths Mas-
sachusetts Agricultural College at Amherst. He was lecturer
on entomology' and afterwards on comparative anatomy at
Bowdoin College. In the winter of 1869-70 he visited Key
West and the Tortugas for the purpose of studying southern
marine life, stopping at Beaufort, X. C, on his way home. The
following winter he studied the embryology of marine animals
for some weeks at Charleston, S. C. During all this time he
continued his original researches, publishing important papers
on entomological, zoological and geological subjects. His
name became widely known in Europe as well as America.'
and his place in the annals of science was assured.

Tn October, 1867. occurred the most fortunate event of his
life: he was married to Elizabeth Derby Walcott, daughter of
Samuel Baker and Martha (Pickman) Walcott, of Salem. A
contemporary letter from his father gives thanks for his sin-
gular happiness and good fortune in all his circumstances and
relations. Tn the course of time a son (Alpheus Appleton
Packard) and three daughters (Martha. Elizabeth and
Frances) were born. Elizabeth Derby Packard died in 1885 ;
the others are still living.

In March, 1867, Packard, with his colleagues of the Peabody
Academy, E. S. Morse, A. Hyatt, and F. W. Putnam, founded
the American Naturalist. The introductory words in the first
number state the purpose and character of the magazine:

"In laying before our readers this first number of a popular
scientific monthly, we commence a publication in which we

194



ALPHEUS SPRING PACKARD COCKERHXL

shall endeavor to meet the wants of all lovers of nature. The
rapidly increasing interest in the study of the various depart-
ments of Natural History invites the establishment of a journal
which shall popularize the best results of scientific study, and
thus serve as a medium between the teacher and the student,
or, more properly, between the older and the younger student
of nature The value of the magazine will depend
more on its power to awaken the absorbing interest invariably
excited by the contemplation of nature, and of illustrating the
wisdom and goodness of the Creator, than on any adornment
of style, or cunning devices of the artist. We trust the maga-
zine will be equally welcome to the farmer, gardener, and ar-
tisan. We shall endeavor to point out the practical benefits re-
sulting from the study of nature. . . . In our monthly
calendar of the periodic return of animals, farmers and gar-
deners will be warned of the attacks of insects injurious to
crops."

The articles were written in a popular style, and were con-
tributed by able writers, so that the journal bid fair to be all
the editors hoped. It was an ambitious undertaking, and the
Salem naturalists, in making it a success, earned the applause
and gratitude of all who cared for the progress of scientific
work and education. With volume 12 (1878) the Naturalist
was transferred to Philadelphia, and was then edited by Pack-
ard and Edward D. Cope. Eventually Packard retired from
the editorship, and with volume 21 (1887) E. D. Cope and J.
S. Kingsley took charge. The Naturalist is still published,
edited by Professor J. McKeen Cattell. Its function has, be-
come more specialized, and there is perhaps still room for a
magazine conducted in the spirit of the editorial of 1867. The
Scientific Monthly, which is widely read by the classes for
whom the original Naturalist was intended, more nearly oc-
cupies its place than the Naturalist of today.

In 1869 Packard published his "Guide to the Study of
Insects," a work of over 700 pages, with many illustrations.
This book contained a summary of the whole science of en-
tomology, as then understood, with numerous original observa-
tions. It at once found a public, and went through no less
than eight editions, which appeared in 1869. 1870, 1872, 1874,
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1876, 1878, 1880, and 1884. It was through the "Guide,"
more especially, that Packard's name became familiar to en-
tomologists everywhere. The present writer remembers seeing
it in England when he was a very young man and hearing it
spoken of as a wonderful work. Agassiz praised it warmly,
and took it with him to Nahant to study. He declared that
copies ought to be placed in all the libraries of the State, at
the public expense, and that it should be adopted in all the
agricultural colleges as a textbook. Toward the end of his life,
Packard contemplated the possibility of issuing a new and
revised edition of the "Guide," but never found time to prepare
it for the press. After his death, the question of preparing
an edition was discussed, but it was considered impossible to
bring the work up to date without making virtually a new
book.

In the spring and summer of 1872 Packard made his first
trip to Europe, going first to England and then to the Con-
tinent. On this journey he must have realized with a certain
measure of surprise how far his fame as a naturalist had
gone. He was everywhere received with kindness and treated
as an honored scientific colleague. In England he met Owen,
Woodward, Hooker, Westwood, McLachlan, Flower, Lubbock,
Douglas, Stainton, Lowne, Michael Foster, Rolleston, New-
man, Dallas and many other well-known naturalists. His diary
was voluminous, giving many details. "In Gegenbaur's mu-
seum an old cabinet with specimens studied by Goethe, while
he lived at Weimar, and used to come over here (Jena) and
study. Gegenbaur's lecture room old and very small, about
25 average students, often fewer. . . . Saw the founda-
tions of Dohrn's aquarium [at Naples]." In Switzerland he
was delighted with the mountains and glaciers, and collected
a good many insects. The journey even extended to Scan-
dinavia. He returned by way of England, taking time to visit
Wales before sailing from Liverpool. By an unfortunate mis-
chance, he missed seeing Darwin. He had written, asking
permission to call, and Darwin replied, inviting him to stay
at Down for two or three days. Darwin's health was so poor,
that he did not know when he could see him, but if he would
come to the house, there would surely be short times when
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they could talk together. Darwin's letter should have reached
him shortly before he sailed, but it was forwarded to Paris by
his bankers, and only delivered to him long after in America.
His disappointment was keen, for he would gladly have given
up his passage to have accepted the invitation.

In October, 1872, he went on a dredging trip in the Bache,
and much of his time in the following year was taken up with
dredging.

In the summer of 1873 Packard was one of the instructors
in the Anderson School of Natural History, conducted by
Agassiz on the Island of Penikese, off the coast of Massachu-
setts. On a later occasion, after describing the work of the
school and its influence on American Zoology, he said: "The
influence of the school was lasting and widespread, and that
single season of six weeks was the leaven which leavened the
whole lump. I for one wish to bear testimony to the rich and
rare experience and advantage, the intimate intercourse with
such a mind as Agassiz's, and the inspiration and stimulus
and delightful memories of that delightful summer of 1873."
As is well known, Agassiz never became converted to the the-
ory of evolution, yet the men who were his students, the
younger generation, were without exception evolutionists.
Packard, in lecturing at Penikese, expressed his evolutionary
views most fully, and Agassiz, who always attended his lec-
tures, never made any objections. On one occasion Packard
remarked to Agassiz that he feared his lectures, addressed to
young students, must be tiresome to him, but Agassiz replied
that he attended them for his own pleasure. Agassiz was ex-
tremely kind to the members of his staff and to his students,
and finding that some of the latter were short of funds, aided
them from his own pocket.

Agassiz died the following winter, and Packard's diary
of December 18 has this entry: "Attended the funeral of Agas-
siz. Much crowded, very impressive, rode to the grave [which
was] concealed with evergreens and flooded with flowers.
A sad, sad day! Felt his loss as that of an old, dear friend.
Felt much drawn to him at Penikese last summer. Learned to
love, respect and revere him. He has died mourned by the
people of the U. S., as no one else would be."
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The next five years were crowded with important activities;
perhaps more so than any other period of Packard's life. He
continued his work at Salem, and the Penikese summer school
having been abandoned, established a more modest "Summer
School of Biology" at the Peabody Academy. It was de-
signed primarily for the teachers of Essex County, but stu-
dents came also from other states. Packard was the director,
and the instructors included E. S. Morse and J. S. Kingsley.

A very different Kingsley, the distinguished English author,
visited the Packards in 1874. The diary records: "The Rev.
C. Kingsley spent the night, with Miss K., a most charming
lady. On entering the house Mr. K. began to play with
Alpha and Mattie, and insisted on sitting next to
Mattie at tea and breakfast. After the lecture sat up an hour
talking science. . . . A most genial, cheery old man, and
a true naturalist; very enthusiastic, very courtly, and with fine
manners."

In 1874 Packard was temporarily connected with the Ken-
tucky Geological Survey, for the purpose of investigating the
animal life, of the Mammoth Cave and other caves. He was
keenly interested in cave life and the evolutionary problems it
presented. His collected observations were finally published
in a memoir, "The Cave Fauna of North America," by the
National Academy of Sciences, in 1888.

In 1875-76 Packard was associated with the U. S. Geological
Survey of the Territories, under P. V. Hayden. During the
two years previous he had published papers in the reports of
the survey, dealing with the insects of Great Salt Lake, the
Mallophaga, the Myriapods and the Moths of Colorado. The
Hayden survey included biological as well as geological sub-
jects, and in 1876 published Packard's great Monograph of
the Geometrid Moths, a work of over 600 pages, with 13
plates. It is from this work especially that Packard's name
has become permanently associated with the family Geome-
trida?. In the latest list of North American moths, 15 genera,
105 species and 21 varieties or sub-species of this group, de-
scribed by Packard, are recognized as valid.

In 1877, under the influence of C. V. Riley, Congress estab-
lished the U. S. Entomological Commission, for the purpose of
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investigating the Rocky Mountain locust (Melanoplus spretus)
and determining what could be done to check its ravages. The
organization took place in March, with C. V. Riley, at St.
Louis, Mo., as the chief, A. S. Packard the secretary, and
Cyrus Thomas the disbursing agent. All three were eminent
entomologists, and in the working out of the plans, each was
assigned a certain territory to cover. Packard had western
Wyoming, Utah, Idaho and the Pacific coast. He also visited
Montana. In order to cover the assigned area, it was neces-
sary to travel long distances by stage and otherwise, over much
rough country, but it was a great opportunity to investigate
the entomology of the west. The locust was finally vanquished
through the cultivation of the regions where it was wont to
breed and multiply, and today its migratory hordes are
remembered only by the older settlers. The Commission, once
established, broadened its activities, and dealt with many phases
of economic entomology. Packard remained a member until
1882, and the fifth and last report of the Commission, published
in 1890, was a bulky volume by him on the insects injurious
to trees.

Packard was still a comparatively young man, not quite 40
years of age, when in 1878 he was elected Professor of Zool-
ogy and Geology at Brown University, Providence, R. I. A
local paper, announcing the appointment, remarks that "The
advent of Mr. Packard is not unlikely to form a turning point in
the scientific history of this city and state." For the rest of
his life Packard remained at Brown, finding ample opportu-
nities for teaching and research. In 1893, Westwood having
died, a desire was expressed that Packard should be appointed
to the Hope Professorship of Entomology at Oxford, but the
matter was not followed up, and Poulton received the appoint-
ment.

The 27 years at Brown University saw the maturest devel-
opment of Packard's intellectual powers, and the widening of
his already great influence on the younger generation. The
salient events were comparatively few; occasional journeys
abroad, the publication of books and memoirs, honors conferred
by Universities and learned societies. In 1885 he made a jour-
ney to Mexico, accompanied by Professor Jenks. In 1886 he
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went to Florida and Cuba, at Havana meeting Poey, the em-
inent naturalist of that city. In 1889 he visited Europe for
the second time, accompanied by his family. He found Dr.
Dohrn now well established in his zoological station at Naples,
and at Heidelburg renewed his acquaintance with Osten
Sacken. At Wurzburg he visited Semper. He attended a
meeting of the International Zoological Congress, and was
elected one of the honorary presidents. In England he visited
Sir John Lubbock, E. B. Poulton and others. In 1898 he was
vice-president of the section of zoology of the American As-
sociation for the Advancement of Science. His vice-presiden-
tial address was on "A half century of evolution, with special
reference to the effect of geological changes on animal life."
In 1898 he also published his Textbook of Entomology, deal-
ing with the anatomy, physiology, embryology and metamor-
phoses of insects. It is an entirely different book from the
Guide to the Study of Insects, being primarily a college text
for the special student, instead of a guide for the general en-
tomologist and lover of nature.

In December, 1898, Packard crossed the Atlantic for the
third time, accompanied by his daughter Frances. They vis-
ited the Mediterranean countries first, Gibraltar, Spain, Mo-
rocco, Algeria, Malta, Egypt, Palestine, Rhodes, Smyrna, Eph-
esus, Constantinople, Greece and Italy. They were the first
Americans into Spain after the Cuban war. From Italy they
went on to France, where much time was spent in looking up
facts regarding the life of Lamarck; data to be used in the
book, "Lamarck, the Founder of Evolution, his Life and
Work," published in 1901. They finally returned by way of
England, reaching Boston on September 22, 1899.

The fourth and last trip to Europe was in the summer and
fall of 1900. In 1903 Packard visited Nova Scotia—his last
excursion out of the L^nited States. After the spring of 1904
his health began to fail, and on February 14, 1905, he died.

Reviewing Professor Packard's scientific work as a whole,
we find that it has to do, (A) with the philosophy of nature;
and the larger evolutionary processes, (B) with classification,
(C) with the description of new forms of animal life, (D)
with the popularization of natural science, and (E) with the
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economic applications of biological studies. In any one of
these fields his work was sufficiently noteworthy to have given
him a permanent position among American scientific men.

Packard was an ardent evolutionist, belonging to what was
called the Neo-Lamarckian School, which he founded in con-
nection with his friends Cope and Hyatt. To the support
of their opinions these brilliant men brought a mass of observa-
tions ; but today, in the light of modern experimental methods,
the whole subject has taken on new aspects. It appears certain
that we shall never return to Lamarckism, new or old; but
the facts remain, still commanding attention and inviting inves-
tigation. The modern naturalist is at once more and less
sure of his ground than the evolutionist of Packard's day.
More sure, because supplied with a vast and growing mass of
experimental data, which cannot be gainsaid. Less sure, be-
cause he is more aware of the complexity of natural processes
and of the impossibility of finding a single formula to define the
whole of evolution.

In his studies of the insects and Crustacea, especially, Pack-
ard was a pioneer in classification. He perceived that the in-
sect orders were more numerous than had been supposed, and
tried to substitute a more natural arrangement than that in
vogue. His work is now incorporated into the zoological sys-
tem, and while many differences of opinion still exist, some at
least of the Packardian group-names have come to stay.

Packard described as new over 50 genera and about 580
species of animals. Over 40 of the genera belong to the Lepi-
doptera; five are Crustacea. The species are distributed as
follows: Aptera 41, Arachnida 34, Bryozoa 11, Crustacea 34,
Diptera 7, Coccidae 3, Mallophaga 14, Hymenoptera 101, Lep-
idoptera 308 (and 43 others now regarded as subspecies or
varieties), Mollusca 4, Diplopoda 5, Pauropoda 1, Panorpi-
das 1, Psocidse 1, Orthoptera 3, Tunicata 2, Vermidea 5. Some
of the Crustacea are fossil. Of the 580 species, at least 156 are
now placed in the synonymy. Most of them are Lepidoptera,
and a large proportion fall before names proposed by Walker
and other authors whose descriptions were too poor for certain
recognition. It is only because the types in Europe have been
examined, that we are now in a position to interpret many of
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the older descriptions. Packard's descriptions differed greatly
in quality. His later descriptions of moths in particular, were
extremely full, with careful attention to structural details.
Whenever his main purpose was taxonomic, his work was good;
but he not un frequently introduced new species very briefly,
when using them as illustrations of some principle, or citing
them in a general discussion. At such times, also, he seems
to have been less careful than usual to ascertain that the
species were really new. Thus of the 13 Lepidoptera named
as new in the Guide, the majority are synonyms. These,
however, are relatively minor matters, and the important thing
is that in his monographic works, such as those on the Geom-
etridse and the Bombycoid moths, he presented a real mor-
phology of the insects, in place of the short and artificial de-
scriptions generally current.

It is characteristic of Packard's work, that he would publish
an important paper on some group, and rarely or never return
to it. Thus, for example, his paper on the fossorial wasps es-
tablished him at the time as the leading authority on the sub-
ject, and made his name familiar to all subsequent generations
of Hymenopterists. Yet, although many new wasps must
have passed through his hands in later years, he paid no
further attention to them. Probably this manner of working
was partly accidental, or due to circumstances which could not
be controlled, but it was also to some extent deliberate. It
was wasteful of time, in the sense that after mastering a sub-
ject and accumulating the literature, it would have been much
easier to continue along the same lines than to take up some-
thing new. It also deprived the author of the opportunity
which a continuous worker has, of correcting his own mis-
takes. On the other hand, it is inconceivable that Packard could
ever have become a narrow specialist, and the variety of
subjects he studied gave him a power and mastery over the
field of biology which he could not have acquired in any other
way. In this he was like Darwin, who intensively studied bar-
nacles, but after his monograph appeared, abandoned them
and turned to other things.

In his later years, indeed, Packard was more consecutive,
as witness his continued attention to cave faunae and the Bom-
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bycoid moths. In the case of the Bombycoid moths, his last
memoirs returned to the subject of his first taxonomic re-
vision. The series of memoirs on the Bombycoid moths, pub-
lished by the National Academy of Sciences, illustrate the
trend of Packard's thought. Choosing a group with which he
was familiar, and which had interested him since boyhood, he
set out to describe it in such a manner as to illustrate biolog-
ical principles in detail. He took the greatest pains to obtain,
rear, and describe and figure the larvae; not merely the mature
larvae, but all stages. As the work progressed, it expanded;
and what began as a revision of the North American Bomby-
coids, developed into a consideration of those of the whole
world. Could Packard have had another ten years of life
and health, with sufficient opportunity to examine the Euro-
pean collections, the resulting treatment of the Bombycoids
would have surpassed anything yet attempted. As it was, the
last volume of the monograph, edited by another and finally
published in 1914, necessarily remained incomplete as compared
with what the author intended.

Although we have referred a number of times to the extent
and variety of Packard's biological researches, there are some
limitations which are rather surprising. In particular, his
youthful enthusiasm for cbnchology bore almost no fruit in
later years, at least of a direct kind. Mollusca are discussed,
with original observations, in the papers on Labrador, but after
that they are practically ignored. It may have been partly be-
cause Morse, Packard's colleague at Salem, was a specialist
on mollusca and took charge of any that came to hand. Cer-
tainly Packard's pleasure and interest in the group must have
continued; we find in the diary a record of the delight of find-
ing the first nudibranch in the vicinity of Salem, and on his
last European trip he collected snails. It is also somewhat
surprising to find no original papers on botanical subjects.
Packard studied plants as a young man, and throughout his
life continued to take a keen interest in them. His journals
contain frequent references to the flowers he saw. He cer-
tainly might have been a keen botanist had time and oppor-
tunity permitted.

Packard's contributions to popular science were numerous,
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but he never cheapened his subject to make it appeal to those
who had no real sympathy with his aims. His object was to
help beginners and amateurs to become naturalists, or at least
to learn enough to appreciate some of the natural phenomena all
around them. In all this he was very successful, and Dr. J. B.
Smith of New Jersey said that "as a teacher through books he
has taught more students than any other American entomolo-
gist." The writings on economic entomology were not clearly
separated from the popular or semipopular papers just re-
ferred to; the one thing naturally graded into the other. The
Reports of the Entomological Commission contains articles by
Packard which are not so much directly economic, as af-
fording a basis on which the economic investigations of others
may stand.

Packard's scientific work brought him honors of various
kind?, such as his election as foreign member of the En-
tomological and Linnean Societies of London. Bowdoin Col-
lege conferred the Ph. D. and LL. D. upon him. Two genera
of Lepidoptera (Packardia and Eupackardia), a genus of Hy-
menoptera (Packardiella), and at least 39 species and three
varieties in various groups have been named after him. These
include 22 Lepidoptera, 5 Hymenoptera, 2 Mollusca, 2 Crus-
tacea, 2 Arachnida, and one each of Orthoptera, Heteroptera,
Homoptera, Coleoptera, Collembola, Odonata, Myriapoda, Dip-
tera, and Algse.

Packard took great interest in his college teaching, and
grudged no amount of trouble if he could assist those who were
really interested in their work. In 1904 the class in anthropol-
ogy presented him with a loving cup, the first that had ever
been given at Brown. He was greatly surprised and pleased,
saying when he came home, "I had no idea the students cared
so much for me." At a memorial service held after his death,
Mr. W. G. Meader spoke for the student body as follows: "We
respected him, not only as an instructor, but because of his
sterling character and genial disposition. He was fair-minded
to a degree, never judging harshly. He was modest and re-
tiring, yet he carried himself with a dignity that commanded
our respect. He had a keen sense of wit that often lightened
the class room. . . ."
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From numerous letters and other documents it has been
possible to compile a brief description of Professor Packard's
personality, and the essential agreement of many independent
witnesses gives us confidence in its accuracy. As a boy he was
affectionate and playful, and already had a passion for collect-
ing insects. As a young man, when visiting Labrador, he
charmed every one there by his sincerity, kindly ways and
enormous enthusiasm. Of all his personal characters,
perhaps two stand out most strongly; his kindliness and cour-
tesy, and his zeal for his work. He was strongly attached to
home and family; social and sympathetic; yet not eager for
"society" or social distinction. His defective palate somewhat
interfered with his utterance, and probably tended at an early
age to make him retiring and sensitive. Nevertheless, he spoke
well, and had a good singing voice and a true ear. He was
very fond of music, delighting in concerts and the theater. His
temperament was emotional and artistic; two of his brothers
were clever in drawing, and he might have developed in ar-
tistic lines had he not given his life to science. He delighted
in good landscapes, and owned some himself. When traveling,
he never failed to see the picture galleries. His artistic feeling
was also manifested in his extreme delight in natural scenery,
and his keen observation of beauty or picturesqueness of
costume. His fad, when travelling, was buying oriental rugs
and photographs of scenery and architecture. He even loved
lace and bric-a-brac, and had a very keen eye for furniture and
women's dress. Although he found the reading of poetry
rather a burden when a boy, he assimilated the best of what he
read, and liked to quote passages of Shakespeare. He also
remembered his history well, and was eager to visit any spot of
historic interest. When in Palestine, he listened to the stories
of the guides, with faith that made the scriptural narrative live,
and seemed to bring him into the presence of holy things.
In his dealings with others, he was entirely honorable, and
never forgot to give credit for assistance of any kind to
younger men, in a day when this was by no means invariably
the custom. It was difficult for him to imagine that others
could be dishonorable in any way, and his trustful disposition
once involved him in serious trouble and financial loss. Dr.
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L. O. Howard remarks that when visiting Washington he al-
ways "treated the younger men with a very perfect courtesy
and consideration." Unlike some professional biologists, he
had a special regard for amateurs. Thus he became greatly
interested in some weavers in the mills at Valley Falls. One
of them came to see him, explaining that a number of them,
coming from Lancashire, had brought specimens of rocks and
insects, and had arranged them in a little room where they
met in the evenings. Packard gladly went to give them as-
sistance and advice, added to their collection, and was always
ready to answer questions and solve difficulties.

He had an excellent sense of humor, which enlivened his
teaching. Although unassuming and of a quiet disposition,
he had a tremendous spirit when roused to just anger. He
was notably courageous; after the war General Hyde said of
him that he was a dare devil and knew no fear. Although his
ordinary life called for no physical courage, he seems to have
enjoyed situations of danger, and of all his experiences he
liked best to tell of his ride through Lee's army, immediately
after the surrender. He also did not hesitate to travel in
Spain immediately after our war with that country.

A little personal peculiarity, in which he resembled the
English entomologist Westwood, was that of economizing
paper. He would write his notes on any scraps of envelopes,
wrapping paper, etc., which were available, and this sometimes
made his writings difficult to edit when they were transmitted
to Washington for publication. He was a very keen collector of
insects, and whether in America or abroad, he always carried
collecting bottles. His enthusiasm never waned, and he never
became a purely indoor and laboratory naturalist.

His personal appearance is thus described by one who knew
him intimately: His forehead was like Darwin's bust, rather
low immediately above his eyebrows, then rising again high
and broad. His head was broad above the ears. The play of
expression in his gray eyes varied from a very sad and pathetic
one to sparkling humor. He was tall, very slight, quick and
nervous. He usually sprang up-stairs, three steps at a time.
He had small and shapely hands and feet. He dressed immacu-
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lately, and carried himself gracefully; he liked to dance about
in playing with his children.

Regarding Packard's life as a whole, we see a man who was
spurred forward by internal rather than external stimuli. He
did not work primarily for such rewards as the world might
give, and when these came he was usually surprised. Humble
concerning his personal achievement, he had unbounded faith
in the cause he served, and unlimited zeal in the service. He
was a good and faithful soldier in the army of science, and
as such was captain to many more than he ever knew. His
influence remains, and will long continue a factor in the scien-
tific life of America.
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pis. 1-2.

n . The humble-bees of New England and their parasites, with notices
of a new species of Anthophorabia and a new genus of Procto-
trupidae. Proc. Essex Inst., vol. 4, pp. 107-140, pi. 3.

12. Report on the collection of insects for 1863. Rept. Mus. Comp.
Zool., 1864, pp. 36, 44.

1865.

13. Notes on two ichneumons parasitic on Samia Columbia. Proc.
Bost. Soc. Nat. Hist., vol. 9, pp. 345-346.

14. Notice of an egg-parasite upon the American tent caterpillar,
Clisiocampa americana Harris. Pract. Entomologist, vol. 1, pp.
14-15-

1866.

15. Observations on the development and position of the Hymenop-
tera, with notes on the morphology of insects. Proc. Boston Soc.
Nat. Hist., vol. 10, pp. 279-295, figs.; Ann. Mag. Nat. Hist., ser. 3,
10, pp. 82-99, figs-

16. Revision of the Fossorial Hymenoptera of North America—Crab-
. ronidae and Nyssonidae. Proc. Ent. Soc. Phila., vol. 6, pp. 39-115;

continued in 1867, vol. 6, pp. 353-444.
17. On certain entomological speculations—a review. Proc. Ent. Soc.

Phila., vol. 6, pp. 209-218.
18. List of vertebrates observed at Okak, Labrador, by Rev. Samuel

Weiz, with annotations. Proc. Boston Soc. Nat. Hist., vol. 10, pp.
264-277.

19. Results of observation on the drift phenomena of Labrador and
the Atlantic coast southward. Amer. Journ. Sci. and Arts. ser. 2,
vol. 41, pp. 30-32.

20. Outlines of the study of insects. Pract. Entomologist, vol. 1, pp.
74-75, 94-95, 106-107, ill.

1867.

21. Evidences of the existence of ancient local glaciers in the White
Mountain valleys. Amer. Journ. Sci. and Arts. ser. 2, vol. 43, pp.
42-43.
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22. Observations on the glacial phenomena of Labrador and Maine,
with a view of the recent invertebrate fauna of Labrador.
Memoirs Boston Society of Nat. Hist, vol. I, part 2, pp. 210-303;
2 pis. [The work closes with a catalogue of the marine animals
dredged along the coast of Labrador, with descriptions of over
twenty new species. A. H. in Amer. Nat., vol. 1, p. 611.]

.23. Ice-marks and ancient glaciers in the White Mountains. Ameri-
can Naturalist, vol. 1, pp. 260-269.

24. Insects and their allies. Amer. Naturalist, vol. 1, pp. 73-84, figs.
25. Wasps as marriage-priests of plants. Amer. Naturalist, vol. 1,

pp. 105-106, ill.
26. The insects of early spring. Amer. Naturalist, vol. 1, pp. i i o - m .
27. The insects of May. Amer. Naturalist, vol. 1, pp. 162-164, ill-
28. The insects of June. Amer. Naturalist, vol. 1, pp. 220-224, ill.
29. The red-legged grasshopper. Amer. Naturalist, vol. pp. 271-272.
30. The insects of July. Amer. Naturalist, vol. 1, pp. 277-279, ill.
31. The dragon-fly. Amer. Naturalist, vol. 1, pp. 304-313; pi., figs.

Science Gossip, pp. 225-227.
32. The insects of August. Amer. Naturalist, vol. 1, pp. 327-330, ill.
.33. The home of the bees. Amer. Naturalist, vol. 1, pp. 364-378.
.34. The eggs of the dragon-fly. Amer. Naturalist, vol. 1, p. 391.
35. Insects in September. Amer. Naturalist, vol. 1, pp. 391-392.
36. The clothes-moth. Amer. Naturalist, vol. I, pp. 423-427, ill.
.37. [Review of] Lubbock: Development of Chloeon. Amer. Natural-

ist, vol. 1, pp. 428-436.
38. The horned corydalus. Amer. Naturalist, vol. 1, pp. 436-437, ill.
39. The tiger-beetle. Amer. Naturalist, vol. 1, pp. 552-554, ill.
40. View of the Lepidopterous fauna of Labrador. Proc. Boston Soc.

Nat. Hist., vol. 11, pp. 32-63.
41. [Increasing distribution of the canker-worm.] Proc. Boston Soc.

Nat. Hist., vol. n , p. 88.
42. Materials for a Monograph of the Phalaenidse of North America.

Proc. Boston Soc. Nat. Hist., vol. 11, pp. 102-103.
43. [On the larva of Scenopinus?] Proc. Essex Inst, vol. 5, p. 94, ill.
44. [Larva of salt-water Chironomus.] Proc. Essex Inst., vol. 5, p.

187.
1868.

45. The home of the bees. Amer. Naturalist, vol. 1, pp. 596-606, pi., figs.
46. The insect fauna of the summit of Mount Washington as com-

pared with that of Labrador. Amer. Naturalist, vol. 1, pp. 674-676.
47. On the development of a dragon-fly, Diplax. Amer. Naturalist.

vol. 1, pp. 676-680, ill.
48. Are bees injurious to fruit? Amer. Naturalist, vol. 2, p. 52.
49. Apiphobia. Amer. Naturalist, vol. 2, pp. 108-109.
50. Entomological calendar [For April]. Amer. Naturalist, vol. 2.

pp. I IO- I I I , ill.
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51. Fossil insects. Amer. Naturalist, vol. 2, p. 163, ill.
52. Entomological calendar [for May]. Amer. Naturalist, vol. 2, pp.

163-165, ill.
53. The parasites of the honey-bee. Amer. Naturalist, vol. 2, pp.

195-205, 2 pis.
54. Entomological calendar [for June]. Amer. Naturalist, vol. 2,

pp. 219-221, ill.
55. Insects living in the sea. Amer. Naturalist, vol. 2, pp. 277-278, ill.
56. Salt-water insects. Amer. Naturalist, vol. 2, pp. 329-330.
57. Entomological calendar [for August]. Amer. Naturalist, vol. 2,

PP. 331-334, ill.
58. [Note on fire-flies.] Amer. Naturalist, vol. 2, pp. 432-433, ill.
59. [Note on the moose-tick.] Amer. Naturalist, vol. 2, p. 559, ill.
60. The embryology of Libellula (Diplax), with notes on the mor-

phology of insects, and the classification of the Neuroptera. Proc.
Amer. Assoc. Adv. Sci., vol. 16, pp. 153-154.

6T. The insect fauna of the summit of Mount Washington as com-
pared with that of Labrador. Proc. Amer. Assoc. Adv. Sci., vol. 16,
pp. 1544-158.

62. On the development of a dragon-fly (Diplax). Proc. Boston Soc.
Nat. Hist., vol. 11, pp. 365-372, ill.

63. [Note on salt-water insects.] Proc. Boston Soc. Nat. Hist., vol.
11, pp. 387-388.

64. On the structure of the ovipositor and homologous parts in the
male insect. Proc. Boston Soc. Nat. Hist., vol. 11, pp. 393-399, ill.

65. [Review of] Meek, Worthen, and Scudder: Articulate fossils
from the coal. Amer. Naturalist, vol. 3, pp. 45-46, ill.

66. [Review of] Claparede: Studien an Acaridien. Amer. Naturalist,
vol. 3, PP. 490-493, PL

67. A chapter on flies. Amer. Naturalist, vol. 2, pp. 586-596, 638-641,
2 pi., figs.

68. Case-worms. Amer. Naturalist, vol. 2, pp. 160-161, ill.
69. A chapter on mites. Amer. Naturalist, vol. 3, pp. 364-373, 418,

1 pi, figs.
70. The Salt Lake Ephydra. Amer. Naturalist, vol. 3, p. 391.
71. On insects inhabiting salt water. Proc. Essex Inst, vol. 6, pp.

41-51, ill. [With Ephydra halophila and Chironomus oceanicus,
new species.]

72. The characters of the Lepidopterous family Noctuidae. Proc. Port-
land Soc. Nat. Hist., vol. 1, pp. 153-156.

73. Report of the curator of Articulata. [Peabody Acad. Sci.] 1st
Ann. Rept. Trustees Peabody Acad. Sci., pp. 52-56.

74. List of Hymenopterous and Lepidopterous insects collected by the
Smithsonian expedition to South America, under Prof. James
Orton. 1st Ann. Rept. Trustees Peabody Acad. Sci., pp. 56-59.
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75. Record of American entomology for the year 1868. Salem:
6 +S2 PP-

76. Guide to the study of insects, and a treatise on those injurious
and beneficial to crops. Salem, 8 + 702 pp., 11 pis., figs. Second
edition. Salem, 1870. Third edition. Salem, 1872. Fourth edition.
Salem, 1874. Fifth edition. New York, 1876. Sixth edition. New
York, 1878. Seventh edition. New York, 1880. Eighth edition.
New York, 1884, 8 + 715 pp., 15 pis., figs.

1870.

77. [Note on Bpeira riparia and B. cancer.] Amer. Naturalist, vol. 3,
p. 616.

78. Certain parasitic insects. Amer. Naturalist, vol. 4, pp. 83-99, x

pl.. figs.
79. A few words about moths. Amer. Naturalist, vol. 4, pp. 83-99,

1 pl., fig.
80. Embryology of Limulus polyphemus. Amer. Naturalist, vol. 4,

pp. 498-502, ill. Quart. Journ. Micros. Sci. (1871), ser. 2, vol. 11, pp.
263-267.

81. Pieris rapes in New Jersey. Amer. Naturalist, vol. 4, p. 576.
82. The borers of certain shade trees. Amer. Naturalist, vol. 4, pp.

588-594, ill.
83. [Review of Riley:] Second Missouri report. Amer. Naturalist,

vol. 4, pp. 610-615, ill.
84. The caudal styles of insects sense organs, i. e., abdominal antennx.

Amer. Naturalist, vol. 4, pp. 620-621.
85. A remarkable myriapod [Pauropus lubbockii, new species]. Amer.

Naturalist, vol. 4, p. 621.
86. Abdominal sense organs in a fly. Amer. Naturalist, vol. 4, pp.

690-691.
87. [The currant saw-fly.] Bull. Essex Inst., vol. 2, pp. 03-95, ill.
88. List of Coleoptera collected by A. S. Packard, Jun., at Caribou

Island, Labrador, Straits of Belle Isle. Canad. Entomologist, vol.
2, p. 119.

89. New or little known injurious insects. 17th Ann. Rept. Sec. Mass.
Bd. Agric, pp. 235-263, pl., figs. Separate, 31 pp. Amer. Naturalist,
vol. 4 (1871), pp. 684-687, pl., figs.

90. Record of American entomology for the year 1869. Salem,
5 + 62 pp.

91. Hearth and Home, Aug.
92. Hearth and Home, Oct.

1871.

93. On the insects inhabiting salt water. No. 2. Amer. Journ. Sci.,
ser. 3, vol. 1, pp. 100-110, ill. Ann. Mag. Nat. Hist., ser. 4, vol. 7.
pp. 230-240.
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94. Morphology and ancestry of the king crab. Amer. Naturalist, vol.

4, PP- 754-756.
95. The ancestry of insects. Amer. Naturalist, vol. 4, p. 756.
96. [Review of] Ganin: The early stages of Ichneumon parasites.

Amer. Naturalist, vol. 5, pp. 42-52, ill.
97. Bristle-tails and spring-tails. Amer. Naturalist, vol. 5, pp. 91-107,

pi., figs.
98. [Review of] Adair: Annals of bee culture for 1870. Amer.

Naturalist, vol. 5, pp. 113-115.
99. [Review of] Eaton: Monograph on the Ephemerida;. Amer. Nat-

uralist, vol. 5, pp. 417-419.
100. [Review of] Scudder and Burgess: Asymmetry in the appendages

of Hexapod insects. Amer. Naturalist, vol. 5, pp. 420-421.
101. The embryology of Chrysopa and its bearings on the classification

of the Neuroptera. Amer. Naturalist, vol. 5, pp. 564- 568.
102. [Review of] Murray: Geographical distribution of beetles. Amer.

Naturalist, vol. 5, pp. 644-646.
103. [Review of] McLachlan: Position of the caddis-flies. Amer.

Naturalist, vol. 5, pp. 707-713.
104. On the crustaceans and insects [of the Mammoth Cave]. Amer.

Naturalist, vol. 5, pp. 744-761, ill.
105. Abdominal appendage in Chrysopila and palpal sacs in Perla.

Bull. Essex Inst., vol. 3, p. 2.
106. Embryological studies on Diplax, Perithemis, and the Thysan-

urous genus Isotoma. Mem. Peabody Acad. Sci., vol. I, no. 2, 24
pp., 3 pis., fig.

107. On the embryology of Limulus polyphemus. Proc. Amer. Assoc.
Adv. Sci., vol. 10, pp. 247-255, ill.

108. Catalogue of the Phalaenidae of California. Proc. Boston Soc.
Nat. Hist., vol. 13, pp. 381-405.

109. New or rare American Neuroptera, Thysanura, and Myriapoda.
Proc. Boston Soc. Nat. Hist., vol. 13, pp. 405-411, ill.

no . Embryology of Isotoma, a genus of Poduridce. Proc. Boston Soc.
Nat. Hist., vol. 14, pp. 13-15, ill.

i n . [On the Triassic fossil insects, &c, of the Connecticut Valley,
Mass.] Bulletin Essex Inst., vol. 3, pp. 1-2.

112. Geology of the phosphate beds of South Carolina. Bull. Essex
Inst., vol. 3, pp. 55-58.

113. [Development of Limulus and remarks upon the ancestry of in-
sects.] Proc. Boston Soc. Nat. Hist., vol. 14, pp. 60-61.

114. First annual report on the injurious and beneficial insects of
Massachusetts. 18th Ann. Rept. Sec. Mass. Bd. Agric, pp.
351-379, pl-, figs. Separate, 31 pp., Boston. Amer. Naturalist, vol.
5, PP- 423-427, ill.

115. Report on the Articulata. Second and third annual reports Trus-
tees Peabody Acad. of Sci., pp. 62-63.
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116. List of insects collected at Pebas, Ecuador, and presented by Prof.
James Orton. Second and third annual rept. Trustees Peabody
Acad. Sci., pp. 85-87.

117. Record of American entomology for the year 1870, Salem, 27 pp.
118. The Esquimaux of Labrador. Appleton's Journal, December 9,

pp. 657-659. Reprinted in Beach's Indian Miscellany, 1877.

119. Value of honey-bees in fruit culture. West. Pomologist, vol. 2,

PP- 133-134-

1872.

120. [Review of] Riley: Third Missouri report. Amer. Naturalist,
vol. 6, 292-295, ill.

121. [Review of] Stretch: Illustrations of Zygaenidae and Bombycidae.
Amer. Naturalist, vol. 6, pp. 762-764.

122. Parthenogenesis in bees. Ann. Bee Cult.
123. Injurious insects in Essex County. Bull. Essex Inst., vol. 4, pp.

5-9, ill.
124. How many times does the larva of Arctia caja change its skin?

Entom. Mo. Mag., vol. 8, pp. 206.
125. On the development of Limulus Polyphemus. Mem. Boston Soc.

Nat. Hist., vol. 2, pp. 155-202, 3 pis., figs.
126. Embryological studies on Hexapodous insects. Mem. Peabody

Acad. Sci., vol. 1, no. 3, p. 18, 3 pis.
127. Second annual report on the injurious and beneficial insects of

Massachusetts. 19th Ann. Rept. Sec. Mass. Bd. Agric, pp. 331-347,
ill. Separate, Boston, 19 pp., ill. Amer. Naturalist, vol. 7, pp. 241-
244, ill.

128. New American moths: Zygaenidae and Bombycidae. Fourth Ann.
Rept. Trustees Peabody Acad. Sci., pp. 92-94.

129. Record of American entomology for the year 1871. Fourth Ann.
Rept. Trustees Peabody Acad. Sci., pp. 99-147.

130. [Chapter II, on Crustacea and Insecta, in] The Mammoth Cave
and its inhabitants. Salem, 62 pp., ill.

131. List of the Coleoptera collected in Labrador. Ann. Rept. Peabody
Acad. Sci., for 1871. April, 1872, pp. 92-94.

132. The sea serpent. Appleton's Journal, April, pp. 459-460.

1873-

133. When is sex determined? Amer. Naturalist, vol. 7, pp. 175-177.
134. On the distribution of California moths. Amer. Naturalist, vol. 7,

PP. 453-458.
135. [Review of] Riley: Fifth Missouri report. Amer. Naturalist, vol.

7, pp. 471-477, ill-
136. Embryology of the Lepidoptera. Amer. Naturalist, vol. 7, 486-487.
137. Farther observations on the embryology of Limulus, with notes

on its affinities. Amer. Naturalist, vol. 7, pp. 675-678.
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138. Discovery of a Tardigrade. Amer. Naturalist, vol. 7, pp. 740-741,
ill. [Macrobiotus americanus, new species.]

139. Catalogue of the Pyralidse of California, with descriptions of new
Californian Pterophoridae. Ann. Lye. Nat. Hist. N. Y., vol. 10,
pp. 257-267.

140. Notes on some Pyralidae from New England, with remarks on the
Labrador species of the family. Ann. Lye. Nat. Hist. N. Y., vol. TO,
pp. 267-271.

141. Catalogue of the Phalaenidse of California, no. 2. Proc. Boston Soc.
Nat. Hist., vol. 16, pp. 13-40, pi.

[42. Occurrence of new and rare Myriapods in Massachusetts. Proc.
Boston Soc. Nat. Hist, vol. 16, pp. i l l .

[43. Report of the curator of articulates. Fifth Ann. Rept. Trustees
Peabody Acad. Sci., pp. 15-17.

[44. Synopsis of the Thysanura of Essex County, Mass., with de-
scriptions of a few extralimital forms. Fifth Ann. Rept. Trustees
Peabody Acad. Sci., pp. 23-51.

145. Descriptions of New American Phalaenidae. Fifth Ann. Rept.
Trustees Peabody Acad. Sci., pp. 52-81.

146. Notes on North American moths of the families Phalcenida and
Pyralida in the British Museum. Fifth Ann. Rept. Trustees Pea-
body Acad. Sci., pp. 82-92.

147. On the cave fauna of Indiana. Fifth Ann. Rept. Trustees Peabody
Acad. Sci., pp. 93-97.

148. Record of American entomology for the year 1872. Fifth Ann.
Rept. Trustees Peabody Acad. Sci., pp. 99-135.

149. Third annual report on the injurious and beneficial effects of
insects. 20th Ann. Rept. Sec. Mass. Bd. Agric, pp. 237-265, ill.
Reprinted with corrections, in Amer. Naturalist, vol. 7, pp. 524-
548, ill.

150. Insecta [of Vineyard Sound]. Rept. U. S. Com. Fish and Fish-
eries. Pt. 1, pp. 539-544-

151. Descriptions of new species of Mallophaga collected by C. H.
Merriam while in the Government Geological Survey of the Rocky
Mountains, Prof. F. V. Hayden, United States Geologist. Rept.
U. S. Geological Survey for 1872, pp. 731-734, ill.

153. Descriptions of new insects. Rept. U. S. Geological Survey for
1872, pp. 739-741, ill.

153. Insects inhabiting Great Salt Lake and other saline or alkaline
lakes in the West. Rept. U. S. Geological Survey for 1872,
PP- 743-746.

154. Directions for collecting and preserving insects, prepared for the
use of the Smithsonian Institution. Smithsonian Misc. Coll., vol.
i i , 3 + 55 PP-. ill- Separate, Washington, 3 + 55 pp., ill.

155. On the ancestry of insects [printed in advance from Our Common
Insects]. Salem.
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156. Our common insects. A popular account of the insects of our
fields, forests, gardens, and houses. Salem, 16 + 225 PP-, pl-> fig-

157. Comparison of the glacial phenomena of New England with those
of Europe. Amer. Naturalist, vol. 7, p. 9.

158. Colossal cuttlefishes. Amer. Naturalist, vol. 7, p. 8.
159. Account of an ascent of Vesuvius, made in 1872. Appleton's

Journal, January, pp. 115-117.
160. Discovery of a Viking ship. Appleton's Journal, January, pp.

52-53-
1874.

161. [Morphology of insects; reply to criticism of C. V. Riley.] Amer.
Naturalist, vol. 8, pp. 187-188.

162. Occurrence of Telea polyphemus in California. A correction.
Amer. Naturalist, vol. 8, pp. 243-244.

163. Nature's means of limiting the numbers of insects. Amer. Nat-
uralist, vol. 8, pp. 270-282, ill.

164. The discovery of the origin of the sting of the bee. Amer.
Naturalist, vol. 8, p. 431.

165. The mouth-parts of the dragon-fly. Amer. Naturalist, vol. 8.

P- 432.
166. Occurrence of Japyx in the United States. Amer. Naturalist, vol.

8, pp. 501-502, ill. [Japyx subterraneus, new species.]
167. The "hateful" grasshopper in New England. Amer. Naturalist,

vol. 8, p. 502.
168. [Grasshoppers as food.] Amer. Naturalist, vol. 8, p. 511.
169. On the distribution and primitive number of spiracles in insects.

Amer. Naturalist, vol. 8, pp. 531-534.
170. Larvae of Anophthalmus and Adelops. Amer. Naturalist, vol. 8

pp. 562-563.
171. The metamorphosis of flies, pp. I - I I I [translated from A. Weis-

mann], Amer. Naturalist, vol. 8, pp. 603-612, 661-667, 713-721.
172. Further observations on the embryology of Limulus, with notes

on its affinities. Proc. Amer. Assoc. Adv. Sci., vol. 22, pp. 30-32.
173. On the transformations of the common house-fly with notes on

allied forms. Proc. Boston Soc. Nat. Hist., vol. 16, pp. 136-150,
pi., figs.

174. Report of the curator of Articulata. 6th Ann. Rept. Trustet-
Peabody Acad. Sci., pp. 13-14.

175. Descriptions of new North American Phalaenidae. 6th Ann. Rept.
Trustees Peabody Acad. Sci., pp. 39-53.

176. Record of American entomology for the year 1873. 6th Ann.
Rept. Trustees Peabody Acad. Sci., pp. 61-114.

177. [Parasites of White Mountain butterflies.] Final Rept. Geol.
N. H., vol. 1, pp. 347, ill.

178. On the geographical distribution of the moths of Colorado. Rept
U. S. Geol. Survey for 1873, pp. 543-560, ill.
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179. Report on the Myriopods collected by Lieut. W. L. Carpenter in
1873 in Colorado. Rept. U. S. Geol. Survey for 1873, p. 607.

180. Life histories of the Protozoa. Amer. Naturalist, vol. 8, pp.

728-748, ill.
181. One of fifty days in southern Labrador. Appleton's Journal,

Aug. 22, pp. 241-243.
182. The structure of insects. Cult, and Country Gentleman, vol. 39,

p. 11.
183. Flight, senses, and growth of insects. Cult, and Country Gentle-

man, vol. 39, p. 22.
184. Summer cruise to northern Labrador. Appleton's Journal, p.

55-78.
1875.

185. [Proposed monograph of] the Geometrid moths. Amer. Natural-
ist, vol. 9, no. 64, pp. 179-180, ill.

186. The invertebrate cave fauna of Kentucky and adjoining States,
Araneina. Amer. Naturalist, vol. 9, pp. 274-278.

187. [Cigars destroyed by insects.] Amer. Naturalist, vol. 9, p. 375.
188. On the development of the nervous system in Limulus. Amer

Naturalist, vol. 9, pp. 422-424.
189. On an undescribed organ in Limulus, supposed to be renal in its

nature. Amer. Naturalist, vol. 9, pp. 511-514. Ann. Mag. Nat. Hist.,,
ser. 4, vol. 15, pp. 255-258.

190. Caloptenus spretus in Massachusetts. [It was C. atlanis.] Amer.
Naturalist, vol. 9, p. 573.

191. Life histories of the Crustacea and insects. Amer. Naturalist, vol.
9, PP- 583-622, ill.

192. Cave-inhabiting spiders. Amer. Naturalist, vol. 9, pp. 663-664.
193. On gynandromorphism in the Lepidoptera. Mem. Boston Soc.

Nat. Hist., vol. 2, pp. 409-412, pi. 14, in part.
194. The Colorado potato beetle and army-worm. The currant-worm

New England Farmer, vol. 54, no. 35, p. 1.
195. life histories of the Protozoa. Amer. Naturalist, vol. 9, pp. 37-48,.

ill.
196. Life histories of the Protozoa and sponges. Amer. Naturalist,

vol. 9, pp. 87-108, ill.
197. The mode of growth of the radiates. Amer. Naturalist, vol. gr

pp. 160-173, 218-240, ill.
198. The invertebrate cave fauna of Kentucky and adjoining States.

Amer. Naturalist, vol. 9, pp. 274-278.
199. Life histories of the mollusca. Amer. Naturalist, vol. 9, pp.

282-307.

200. Biographies of some worms. Amer. Naturalist, vol. 9, pp. 352-

373, ill.
201. Life histories of the Crustacea and insects. Amer. Naturalist,,

vol. 9, pp. 583-622, ill.
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202. Life histories of the lower vertebrates. Amer. Naturalist, vol. 9,
pp. 632-658, ill.

203. Carrioling in Norway. Appleton's Journal, January.
204. The Busy Bee, January.
205. Hayden's photographs of Colorado. The Advance, Feb. 4.
206. Study of natural history in schools. The Advance, March.

1876.

207. The cave-beetles of Kentucky. Amer. Naturalist, vol. 10, pp.
282-287, pi., figs.

208. The house-fly. Amer. Naturalist, vol. 10, pp. 476-480, ill.
209. [Review of] Riley: Eighth Missouri report. Amer. Naturalist,

vol. 10, pp. 485-486.
210. [Review of] Cook: Manual of the Apiary. Amer. Naturalist,

vol. 10, pp. 621-622.
211. [Review of] Mayer: Ontogeny and phylogeny of insects. Amer.

Naturalist, vol. 10, pp. 688-691.
212. [The ravages of locusts.] Amer. Naturalist, vol. 10, pp. 754-755.
213. [Contributions to] Johnson's New Universal Cyclopaedia. New-

York, pp. 1876-1878.
Hymenoptera (1876), vol. 2, pp. 1075-1076.
Lepidoptera, pp. 1733-1734.
Locust (1877), vol. 3, p. 87.
Louse, p. 129.
Neuroptera, pp. 782-783.
Silkworm (1878), vol. 4, pp. 1662-1664.

214. A monograph of the Geometrid moths or Phalasnidse of the United
States. Rept. U. S. Geol. Survey, 4 + 607 pp., 13 pis., figs.

215. The house-fly. Cult, and Country Gentleman, vol. 41, p. 526.
216. The canker-worm. Scientific Farmer.
217. A century's progress in American zoology. Amer. Naturalist,

vol. 10, October, pp. 591-598. Gervais Journ. de Zool., vol. 5, pp.
4I3-423.

218. Life histories of animals, including man; or outlines of compara-
tive embryology. New York, 243 pp. Must. [Consists of articles
reprinted from American Naturalist for 1875, with the addition of
two chapters on mammals and man.]

219. Norwegian traits. Scribner's Magazine, Jan., pp. 419-423, ill.
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220-221. The migrations of the destructive locust of the west. Amer.
Naturalist, vol. 11, pp. 22-29.

222. Explorations of the Polaris Expedition to the North Pole. Amer.
Naturalist, vol. 11, pp. 51-53. Separate, 2 pp. Entom. Monthly
Magazine, vol. 13, pp. 228-229.
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vol. 11, p. 243.

224. Experiments on the sense organs of insects. Amer. Naturalist,
vol. 11, pp. 418-423.

225. [Review of] Murray: Aptera. Amer. Naturalist, vol. 11, pp.
482-483.

226. United States Entomological Commission. (With C. V. Riley
and C. Thomas.) Circular no. 1, 4 pp.

227. United States Entomological Commission. Circular no. 3.
228. United States Entomological Commission. (With C. V. Riley and

C. Thomas.) Bulletin no. 1, 12 pp.
229. United States Entomological Commission. (With C. V. Riley and

C. Thomas.) Bulletin no. 2, 14 pp., ill.
230. On a new cave fauna in Utah. Bull. U. S. Geol. and Geog. Sur-

vey, vol. 3, pp. 157-169, ill.
231. The hessian-fly, joint-worm and wheat-midge. Canadian Ento-

mologist, vol. 9, p. 100.
232. Experiments upon the vitality of insects. Psyche, vol. 2, pp. 17-19.
233. Appendages homologous with legs. Psyche, vol. 2, p. 23.
234. Report on the Rocky Mountain locust and other insects now in-

juring or likely to injure field and garden crops in the Western
States and Territories. Report U. S. Geol. Survey for 1875, pp.
589-810, plates 62-70, 5 maps, figs.

235. List of Coleoptera collected in 187s in Colorado and Utah by A. S.
Packard, Jr., M. D. Rept. U. S. Geol. Survey for 1875, pp. 811-815.

236. Half-hours with insects. Boston, 8 + 384 pp., pi., figs.
237. Glacial marks on the Pacific and Atlantic coasts compared. Amer.

Naturalist, vol. 11, pp. 674-680.
238. Rapid as well as slow evolution. Independent, Aug. 23.
239. Memoir of J. H. Clark. Biographical Memoirs, National Academy

of Sciences, vol. I.
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240. The mode of extrication of silk-worm moths from their cocoons.
Amer. Naturalist, vol. 12, pp. 379-383, ill. Also in Nature, vol. 18,
pp. 226-227, ill., and inEnt. Nach., vol. 5, pp. 284-285.

241. Some characteristics of the central zoogeographical province of
the United States. Amer. Naturalist, vol. 12, pp. 512-517.

242. Insects affecting the cranberry, with remarks on other injurious
insects. Rept. U. S. Geol. Survey for 1876, pp. 521-531, ill.

243. [Contributions to] First annual Report of the U. S. Entomological
Commission.

Chapter 2. Chronological history, pp. 53-113.
Chapter 5. Permanent breeding grounds of the Rocky Mountain

Locust, pp. 131-136.
Chapter 9. Anatomy and embryology, pp. 257-279.
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Chapter 27. Uses to which locusts may be put, pp. 437-443.
Chapter 19. Locust ravages in other countries, pp. 460-477.
Appendix IX. Narrative of the first journey made in the sum-

mer of 1877, pp. 134-138.
Appendix X. Narrative of the second journey made in the sum-

mer of 1877, pp. 139-144-
Chapter 6. Geographical distribution. (With Cyrus Thomas.)

pp. 136-142.
Chapter 7. Migrations. (With Cyrus Thomas.) pp. 143-211.

244. Insects of the West: An account of the Rocky Mountain locust,
the Colorado potato-beetle, the canker-worm, currant saw-fly, and
other insects which devastate the crops of the country. London.
[A slightly altered reprint of Rept. U. S. Geol. Survey for 1875,
pp. 589-810.]

2^5. Insects injurious to the maple. Scientific Farmer.

1879.

246. [The smallest insects known.] Amer. Naturalist, vol. 13, p. 62.
247. [Fossil Insects at Green River, Wyoming.] Amer. Naturalist,

vol. 13, p. 203.
248. [Parthenogenesis of the honey-bee.] Amer. Naturalist, vol. 13,

P- 394-
249. A poisonous centipede. Amer. Naturalist, vol. 13, p. 527.
250. [Cotton-worm investigation.] Amer. Naturalist, vol. 13, p. 535.
251. The Rocky Mountain locust in New Mexico. Amer. Naturalist,

vol. 13, p. 586.
252. [Review of] Graber: Die Insekten. Amer. Naturalist, vol. 13,

PP- 774-775-
253. Zoology for students and general readers. New York, 8 + 719 pp.,

ill. Second edition, 1880. Third edition, 1881. Fourth edition,
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254. Zoology of the invertebrate animals. New York, 12 -)- 143 pp.
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Macalister.]

255. The Nebaliad Crustacea as types of a new order. Amer. Naturalist,
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256. New classification of the Crustacea. Amer. Naturalist, vol. 13,
pp. 785-787.

257. The breeding habits of the eel. Amer. Naturalist, vol. 13, pp. 25-30.
258. Discovery of male eels. Amer. Naturalist, vol. 13, pp. 319-321

(With J. S. Kingsley).
259. The sea-weeds of Salt Lake. Amer. Naturalist, vol. 13, pp. 701-
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260. Zoology for students and general readers. New York, 722 pp.
261. The changes of the earth's surface and animal life. Chicago

Record, June 28.
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262. Moths entrapped by an asclepiad plant, Physianthus, and killed by
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21, p. 308; Journ. Royal Microscopical Society, ser. 1, vol. 3,
pp. 241-242; Journ. Sci., Ser. 3, vol. 2, p. 213; Botanical Gazette,
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265. On the internal structure of the brain of Limulus polyphemus.
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5, vol. 6, pp. 29-33.
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p. 600.

267. The eyes and brain of Cermatia forceps. Amer. Naturalist, vol.
14, pp. 602-603. Journ. Royal Microscopical Society, ser. I. vol. 3,
pp. 783-784-

268. [Review of] Wood-Mason: Morphology of insects. Amer. Nat-
uralist, vol. 14, pp. 665-667.

269. [The investigations of the U. S. Entomological Commission for
1880.] Amer. Naturalist, vol. 14, pp. 753-755.

270. Eggs of tree-crickets wanted. Amer. Naturalist, vol. 14, p. 804.
271. Cetonia inda. Amer. Naturalist, vol. 14, p. 806.
272. The anatomy, histology and embryology of Limulus polyphemus.

Mem. Boston Society Nat. History. 45 pp., 7 pis. Journ. Roy.
Microscopical Soc, ser. 2, vol. 1, (1881), pp. 600-601.

273. The Hessian fly, its ravages, habits, enemies, and means of pre-
venting its increase. Bull. U. S. Entom. Commission, no. 4. 43 pp.,
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Ent, vol. 3, pp. 118-121, 140-141, ill.

274. On the internal structure of the brain of Limulus polyphemus.
Zoologischer Anzeiger, vol. 3, pp. 306-310.

275. Insects injurious to the cranberry. Trans. Wise. Horticultural
Society, vol. 10, pp. 313-322, ill.

276. Notes on Phyllopod Crustacea. Amer. Naturalist, vol. 14, p. 53.
[Streptocephalus floridanus from Florida described.]

277. Fossil craw-fish from the tertiaries of Wyoming. Amer. Natural-
ist, vol. 14, pp. 222-223. [Cambarus primavus described.]

278. The structure of the eye of trilobites. Amer. Naturalist, vol. 14,
PP- 503-508, figs.

279. [Contributions to] Second report of the U. S. Entomological Com-
mission. Chapter 6. The Southern limits of the distribution of
the Rocky. Mountain locust, pp. 156-160.
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Chapter /. Summary of locust flights from 1877 to 1879, pp.
160-163.

Chapter 8. The Western cricket, pp. 163-178.
Chapter 9. The air-sacs of locusts, with reference to their

powers of flight, pp. 178-183.
Chapter II. The brain of the locust, pp. 223-242.
Appendix VII. Notes of a journey made to Utah and Idaho in
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Appendix VIII. Yersin's researches on the functions of the

nervous system of the articulate animals, pp. 73-74. (With
C. V. Riley.)

Chapter I. Additions to the chronology of locust ravages, pp.
1-14.
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280. Fauna of the Luray and the Newmarket caves, Virginia. Amer.
Naturalist, vol. 15, pp. 231-232.

281. The brain of the locust. Amer. Naturalist, vol. 15, pp. 285-302,
3 pis. Journ. de Microg., vol. 5, pp. 448-452, vol. 6, pp. 71-75.

282. The brain of the embryo and young locust. Amer. Naturalist,
vol. 15, pp. 372-379, 2 pis.

283. Locusts in Mexico in 1880. Amer. Naturalist, vol. 15, p. 578.
284. Scolopendrella and its position in nature. Amer. Naturalist, vol.

15, pp. 698-704, ill.
285. The fauna of Nickajack Cave. (With E. D. Cope.) Amer. Nat-

uralist, vol. 15, pp. 877-882, 1 pi.
286. [Review of] Scudder: Butterflies. Amer. Naturalist, vol. 15, pp.

885-887.
287. Insects injurious to forest and shade trees. Bull. U. S. Ento-

mological Commission, no. 7, 275 pp., ill.
288. Bibliography of economic entomology. [Plan of proposed work.]

Canadian Entomologist, vol. 13, p. 39.
289. Descriptions of some new Ichneumon parasites of North American

butterflies. Proc. Boston Soc. Nat. Hist., vol. 21, pp. 18-38.
290. The grasshopper question. Rocky Mountain Husbandman.
291. Note on the early larval stages of the fiddler crab, and of Alpheus.
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293. A fossil tertiary crayish. Amer. Naturalist, vol. 15, pp. 832-834,
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294. On a crawfish from the lower tertiary beds of Western Wyoming.
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295. Probable cause of the longevity of turtles. Amer. Naturalist, vol.
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16, pp. 599-000.

301. Nomenclature of external parts of Arthropoda. Amer. Naturalist,
vol. 16, pp. 6y6-677.

302. [Review of] Lubbock: Ants, bees and wasps. Amer. Naturalist,
vol. 16, pp. 804-807.

303. Probable difference in two broods of Drasteria erechthea. Papilio,
vol. 2, pp. 147-148.

304. Notes on Lepidopterous larva. Papilio, vol. 2, pp. 180-183.
305. A new Distomum parasite in the egg-sacks of Apus. Amer. Nat.,

vol. 16, p. 142, figure. [Distomum apodis described, from egg-sac
of Apus lucasanus from Kansas.]

306. Preliminary classification of the brain of Crustacea. Amer. Nat.,
vol. 16, pp. 588-589.

307. On the homologics of the crustacean limb. Amer. Naturalist, vol.
16, pp. 785-799, 2 P's., figs.

308. The crustacean nebalia and its fossil allies, representing the order
Phyllocarida. Amer. Naturalist, vol. 16, pp. 861-873, 3 pis.

309. Glacial marks in Labrador. Amer. Naturalist, vol. 16, pp. 30-33.
310. First lessons in geology. Providence, 128 pp.

311. [Review of] Riley: Rept. U. S. Entomologist for 1881-188:=.
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313. [Review of] Recent works on the mouth-parts of flies. Amer.
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314. On the classification of the Linnaean orders of Orthoptera and
Neuroptera. Amer. Naturalist, vol. 17, pp. 820-829. Ann. Mag. Nat.
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vol. 4, p. 220.
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932-945, ill. Journ. Roy. Micros. Soc, ser. 2, vol. 4 (1884), pp. 217-
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316. [Review of] Weismann: Studies in the theory of descent. Amer.
Naturalist, vol. 17, pp. 1042-1046.

317. The number of segments in the head of winged insects. Amer.
Naturalist, vol. 17, pp. 1134-1138, ill. Journ. Roy. Micros. Soc,
ser. 2, vol. 4 (1884), pp. 43-44.

318." Occurrence of a Stratiomys larva in sea-water. Amer. Naturalist,
vol. 17, pp. 1287-1288.

319. Note on forest-tree insects. Bull. Div. Entomology, U. S. Dept.
Agriculture, no. 3, pp. 24-30.

320. Scorpions. Independent.
321. Decay of the spruce in the Adirondacks and northern New Eng-

land. Nation, vol. 37, p. 525.
322. A revision of the Lysiopetalidae, a family of Chilognath Myriopoda,

with a notice of the Genus Cambala. Proc. Amer. Philosophical
Society, vol. 21, pp. 177-197. Journ. Roy. Micros. Soc, ser. 2, vol. 3,
p. 832

323. On the morphology of the Myriopoda. Prqc. Amer. Philosophical
Soc, vol. 21, pp. 197-209, ill. Journ Roy. Micros. Soc, ser. 2, vol. 3.
p. 832.

324. Report on the causes of destruction of evergreen forests in north-
ern New England and New York. Rept. Dept. Agric for 1883,
pp. 138-151, pi., figs.

325. [Contributions to] Third report of the U. S. Entomological Com-
mission : Chapter 8. The Hessian fly, pp. 198-248.

Chapter 9. Descriptions of the larvae of injurious forest insects,
pp. 251-262.

Chapter 10. The embryological development of the locust, pp.
263-285.

Chapter n . The systematic position of the Orthoptera in rela-
tion to the other orders of insects, pp. 286-345.

Chapter 12. Note on the geographical distribution of the Rocky
Mountain locust, illustrated with colored zoo-geographical
map of North America, pp. 346-347.

326. [Contributions to] The Standard Natural History. Boston. 1883-
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Introduction (1885, vol. I, pp. I - IXXII .
Hexapoda (1883), vol. 2, pp. 131-134.
Thysanura, pp. 135-138.
Dermatoptera, pp. 139.
Pseudoneuroptera (1883-1884), vol. 2, pp. 140-154.
Neuroptera (1884), vol. 2, pp. 155-166.

327. Zoology. Briefer course. New York, pp. 5 +334.
Second edition, 1885. Third Edition, 1886.

328. A Cave-inhabiting flat-worm. Amer. Naturalist, vol. 17, pp. 89-90;
figure. [Vortex cavicolens described. This has not been found
since and its generic position is somewhat uncertain, but it is pre-
sumably to be called Dalyellia cavicolens.]
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329. The palaeozoic allies of Nebalia. Amer. Naturalist, vol. 17, p. 90.
330. A monograph of the Phyllopod Crustacea of North America, with

remarks on the order Phyllocarida. Report U. S. Geol. Survey of
the Territories for 1878. (1883), pp. 295-592, 39 pis.

331. The specific distinctness of the American and European brine
shrimp. Science, vol. 2, p. 653.

332. Zoology for students and general readers; briefer course. New-
York, 338 pp.

333. [Genealogical Trees.] Amer. Naturalist, vol. 17, pp. 391-392.
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separate authorship is indicated in the index.]

334. A new species of Polydesmus with eyes. Amer. Naturalist, vol.
17, pp. 428-429, figures. [Polydesmus ocellatus described, from
Oregon. The article is not signed, but the authorship is stated in
the index.] Tourn. Roy. Micros. Soc, ser. 2, vol. 3, p. 367.

335 [On the spawning-time of Penaeus.] Amer. Naturalist, vol. 17,
p. 90.

336. Repugnatorial pores in the Lysiopetalidae. Amer. Naturalist, vol.
17, P- 555-

337- The systematic position of the Archipolypoda, a group of fossil
Myriopods. Amer. Naturalist, vol. 17, pp. 326-329, figs. Journ.
Roy. Micros. Soc, ser. 2, vol. 3, p. 365.

338. The coxal glands of Arachnida and Crustacea. Amer. Naturalist,
vol. 17, pp. 795-797-

339. [Government aid to Science.] Amer. Naturalist, vol. 17, pp. 1258-
1259-

340. [On Nomenclature.] Amer. Naturalist, vol. 17, pp. 1041-1042.
341. Note on a Peripatus from the Isthmus of Panama. Amer. Nat-

uralist, vol. 17, pp. 881-882, fig.
342. Molting of the shell in Limulus. Amer. Naturalist, vol. 17, pp.

1075-1076. Journ. Roy. Micros. Soc, ser. 2, vol. 3, pp. 836-837.
343. [Obituary notice of Barrande] Amer. Naturalist, vol. 17, pp. 1317-

1318. [Authorship stated in index.]
344. The structure and embryology of Peripatus. Amer. Naturalist,

vol. 17, pp. 882-884.
345. [Value of the inductive method in science.] Amer. Naturalist,

vol. 17, p. 955.
346. [Zoology in the common schools.] Amer. Naturalist, vol. 17,

pp. 1139-1141.
1884.

347. Sograff's embryology of the Chilopod myriopods. Amer. Nat-
uralist, vol. 18, pp. 201-202.

348. New cave Arachnids. Amer. Naturalist, vol. 18, pp. 202-204, ill.
349. [Review of] Meinert: Caput Scolopendrae. Amer. Naturalist. vo;

18, pp. 270-272.
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351. Paired sexual outlets in insects. Amer. Naturalist, vol. 18, p. 293.
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353. The hemlock Gelechia. Amer. Naturalist, vol. 18, p. 296.
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pp. 826-828, ill.
359. Life-histories of some Geometrid moths. Amer. Naturalist, vol.
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364. Egg-laying habits of the maple-tree borer. Amer. Naturalist, vol.
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366. The nature of so-called "liver" in the Arachnids. Amer. Naturalist,
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373. Aspects of the body in vertebrates and arthropods. Amer. Natural-

ist, vol. 18, pp. 855-861, ill. Ann. Mag. Nat. Hist., ser. 5, pp. 243-249,
ill. Journ. Roy. Micros. Soc, ser. 2, vol. 4, p. 866.

374. [Our Aryan ancestors.] Amer. Naturalist, vol. 18, pp. 269-270.
375- [Study of observation science in colleges.] Amer. Naturalist,
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376. [Tame bison.] Amer. Naturalist, vol. 18, p. 319.
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391. [Obituary of H. Milne-Edwards.] Amer. Naturalist, vol. 19,

PP- 973-974-
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uralist, vol. 19, pp. 715-716.

403. Edible Mexican insects. Amer. Naturalist, vol. 19, p. 893.
404. Dr. Brauer's views on the classification of insects. Amer. Nat-

uralist, vol. 19, pp. 999-1001.
405. Flights of locusts in eastern Mexico in 1885. Amer. Naturalist,

vol. 19, pp. 1105-1106.
406. [Review of] Hickson: Eye and optic tract of insects. Amer.

Naturalist, vol. 19, pp. 1220-1221.
407. Spiders, Random notes on. Nat. Hist., vol. 2, p. 11.
408. Second report on the causes of the destruction of the evergreen

and other forest trees in northern New England and New York.
Rept. U. S. Dept. Agriculture for 1884, pp. 374-383, ill. Separate,
12 pp., ill.

409. An insect's brain. Youth's Companion, March 19, pp. 113-114.
410. The common house-fly. Youth's Companion, July 16, pp. 287-

288, ill.

1886.

411. On the class Podostomata, a group embracing the Merostomata and
Trilobites. Amer. Naturalist, vol. 20, pp. 1060-1061.

412. Discovery of lamellate thoracic feet in the Phyllocarida. Amer.
Naturalist, vol. 20, pp. 155-156. [With Cryptozoe problematicas
(Cryptozoon problematicum in index) new species.]

413. Discovery of the thoracic feet in a carboniferous Phyllocaridan.
Proc. Amer. Philos. Soc, vol. 23, pp. 380-383, 1 pi.

414. The former southern limits of the white or polar bear. Amer.
Naturalist, vol. 20, pp. 655-659.

415. The rattlesnake in New England. Amer. Naturalist, vol. 20,
PP- 736-737-

416. Geological extinction and some of its apparent causes. Amer.
Naturalist, vol. 20, pp. 29-40.

417. Ascent of volcano of Popocatepetl. Amer. Naturalist, vol. 20,
pp. 109-123, 2 pis.

418. Over the Mexican plateau in a diligence. Bull. Amer. Geographical
Society, pp. 215-250.

419. First lessons in zoology. New York, 290 pp.
420. Prehistoric progress of the earth. Gateley's World's Progress,

pp. i-74-
421. Memoir of Jeffries Wyman. Biographical Memoirs Nat. Acad.
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423. [Review of] Plateau: Experiments on vision of insects. Amer.
Naturalist, vol. 20, pp. 69-70.

424. [Review of] Cholodkovsky: Morphology of Lepidoptera. Amer.
Naturalist, vol. 20, pp. 169-170.

425. Flights of locusts at San Luis Potosi, Mexico, 1885. Amer. Nat-
uralist, vol. 20, p. 170.

426. [Review of] Scudder: Systematische tlbersicht fossilen Insekten.
Amer. Naturalist, vol. 20, pp. 369-370.

427. On the Cinurous Thysanura and Symphyla of Mexico. Amer.
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428. On the nature and origin of the so-called "spiral thread" of
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433. The fluid ejected by Notodontian caterpillars. Amer. Naturalist,
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434. An eversible "gland" in the larva of Orgyia. Amer. Naturalist,
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435. The organ of smell in Arthropods. [Abstract, translated from
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436. Third report on the causes of destruction of the evergreen and
other forest trees in northern New England. Report U. S. Dept.
Agriculture for 1885, pp. 3i9"333> ill.

437. Additions to the third report on the causes of the destruction of
evergreen and other forest trees in northern -New England. Bull,
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438. First lessons in zoology. New York, 6 + 290 pp. 111.
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440. On the Gampsonychidse, an undescribed family of Fossil Schizopod
Crustacea. Mem. Nat. Acad. Sciences, vol. 3, pp. 129-134, 2 pis.
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441. On the Anthrocaridae, a family of carboniferous Macrurous Deca-
pod Crustacea. Mem. Nat. Acad. Sciences, vol. 3, pp. 135-140,
1 pi.

442. On the carboniferous Xiphosurous fauna of North America.
Mem. Nat. Acad. Sciences, vol. 3, pp. 141-157, 3 pis.

443. Notes on the physical geography of Labrador. Bull. Amer. Geogr.
Soc, vol. 19, pp. 403-422.

444. Cave fauna of North America, with remarks on the anatomy and
origin of the blind forms. Amer. Naturalist, vol. 21, pp. 82-83.

445. Critical remarks on the literature of the organs of smell in
Arthropods. [Abstract, translated, from K. Krsepelin.] Amer.
Naturalist, vol. 21, pp. 182-185.

446. Hauser on the organs of smell in insects. Amer. Naturalist, vol.
21, pp. 279-286, 3 pis.

447. Fourth report on insects injurious to forest and shade trees.
Bulletin no. 13, Div. Entomology U. S. Dept. Agriculture, pp. 21-32,
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448. Notes on certain Psychidse, with descriptions of two new Bomby-
cidas. Entomologica Americana, vol. 3, pp. 51-52.

449. Insect enemies of flowers. Youth's Companion, Dec. 8.

450. On certain factors of evolution. Amer. Naturalist, vol. 22, pp.
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III. From Cape St. Michael to Hopedale. Bull. Amer. Geogr.
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455. Sealing on the Newfoundland coast. The Orphanage Record
(Providence, R. I.), April.
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459- Notes on the epipharynx and the epipharyngeal organs of taste in
mandibulate insects. Psyche, vol. 5, pp. 193-199, 222-228.

460. Paleontological Notes I. On a fossil Macruran Crustacean from
Peru, with figures. II. Notes on carboniferous arthropods from
Illinois. III. Recent discovery of annelides, and the supposed
track of a Gastropod mollusc in the carboniferous shales of Rhode
Island. Proc. Boston Society of Nat. History, vol. 24, pp. 209-215.

461. Recent discoveries in the carboniferous flora and fauna of Rhode
Island. Amer. Journ. Sci., ser. 3, vol. 27, P- 41L

1890.

462. The life-history of Seirarctia echo. Psyche, pp. 351-357-
463. The partial life-history of Pseudohazis eglanterina, etc. Psyche,

PP- 325-327-
464. The effect of cave life on animals, and its bearing on the evo-

lution theory. Popular Science Monthly, vol. 36, pp. 389-397.
465. The life-history of Drcpana arcuata, with remarks on certain

structural features of the larva and on the supposed dimorphism
of Drepana arcuata and Dryopteris rosea. Proc. Boston Soc. Nat.
Hist., vol. 24, pp. 482-493.

466. Hints on the evolution of the bristles, spines, and tubercles of
certain caterpillars, apparently resulting from a change from low-
feeding to arboreal habits; illustrated by the life-histories of some
Notodontians. Proc. Boston Soc. Nat. Hist, vol. 24, pp. 494-561,
2 pis.

467. An attempt to explain glacial lunoid furrows. Amer. Geologist,
February, pp. 104-106.

468. Fifth report of the United States Entomological Commission, be-
ing a revised and enlarged edition of Bulletin No. 7, on insects
injurious to forest and shade trees. Washington, pp. viii and 957,
40 pis.

469. Notes on the early stages of two Sphingidse. Psyche, vol. 5, pp.
396-401.

470. La distribution des organes du gout dans les insects. C. R. Assoc.
Fr. Sci., vol. 18, pp. 592-594.

471. Notes on some points in the external structure and phylogeny of
Lepidopterous larvae. Proc. Boston Soc. Nat. Hist., vol. 25, pp. 82-
114, 2 pis.

472. Further studies on the brain of Litnulus polyphemus. Zoologischer
Anzeiger, vol. 15 (No. 361), pp. 129-133.

473. Why we should teach geology. Popular Science Monthly, vol.
41, PP- 73-77-

474. Among the prehistoric monuments of Brittany. Amer. Nat-
uralist, October, pp. 870-890.
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475. The Labrador coast. A journal of two summer cruises to that
region. New York, 513 pp., maps and illustrations.

1892.

476. Notes on the nesting-habits of certain bees. Pysche, Oct., p. 340.
477. On the larva of Lagoa, a Bombycine caterpillar with seven pairs

of abdominal legs; with notes on its metameric glandular abdominal
processes. Zoolog. Anzeiger, vol. 15, no. 394, pp. 229-234. Also
in Psyche, vol. 6, pp. 281-282.

478. On the scale-like and flattened hairs of certain Lepidopterous
larvae. Annals and Mag. Nat. Hist., ser. 6, vol. 9, pp. 372-375.

479. Life-history of Calothysanis amaturaria Walk., a geometrid moth.
Insect Life, vol. ^ (Nos . 11 and 12), pp. 382-384.

480. Occurrence of Bucculatrix canadensisclla, Chamb, on birches in
Rhode Island. Insect Life, vol. 5, pp. 14-16.

481. Adaption in animals. Independent, vol. 44 (May 5), p. 630.

1893-

482. Further studies on the brain of Limulus polyphemus, with notes
on its embryology. Memoirs Nat. Acad. Sci., vol. 6, pp. 289-331,
136 pis.

483. Aglia Tau, a connecting link between the Ceratocampidae and
Saturniidas, and the type of a new subfamily Agliinse. Annals and
Mag. Nat. Hist., ser. 6, vol. 11, pp. 172-175.

484. Notes on the Notodontian genus Ichthyura. Entomological News,
March, pp. 77-79.

485. Attempt at a new classification of the Bombycine moths. Journ.
New York Ent. Soc, vol. 1, March, pp. 6-11.

486. Notes on the life-histories of some Notodontidae. Part I. Journ.
New York Ent. Soc, vol. 1, pp. 22-28.

487. Studies on the transformations of moths of the family Saturniidae.
Proc. Amer. Acad. Arts and Sciences, vol. 28 (n. s. 20), pp. 55-92.

488. The life-history of certain moths of the family Cochliopodidae,
with notes on their spines and tubercles. Proc. Amer. Philos.
Soc, vol. 31, pp. 83-108, 4 pis.

489. The life-histories of certain moths of the families Ceratocampidse,
Hemileucidse, etc., with notes on the armature of the larvae. Proc.
Amer. Philos. Soc, vol. 31, pp. 139-192, 7 pis.

490. Studies on the life-history of some Bombycine moths, with notes
on the setae and spines of certain species. Annals N. Y. Acad.
Sci., vol. 8, May. pp. 41-92.

491. A new genus and two new species of Limacodes-like moths.
Entomological News, vol. 4, pp. 167-170.

492. The systematic position of Varina ornata Neum. Canad. Entom..
pp. 151-152.
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493. Notes on the life-histories of some Notodontidae. II. Journ.
N. Y. Entom, Soc, vol. 1, pp. 57-76.

494. Notes on Gluphisia and other Notodontidse. I. Psyche, vol. 6,
pp. 499-502, also 521-522.

495. On the systematic position of the Diptera. Science (Oct. 13), pp.
199-200.

4960. The present relations between biology and revelation. Inde
pendent, vol. 45, pp. 139.

4966. The physical basis of heredity. Independent, vol. 45, pp. 1008.

1894.

497. A study of the transformations and anatomy of Lagoa crispata,
a Bombycine moth. Proc. Amer. Phil. Soc., vol. 32, pp. 275-292,
7 pis.

498. On the systematic position of the Siphonaptera, with notes on
their structure. Proc. Boston Soc. Nat. Hist., vol. 26, pp. 312-355.

499. Note on Thermobia domestica, and its occurrence in the United
States. Entomologists' Monthly Magazine, vol. 5, pp. 155-156.

500. Occurrence of the hen-flea (Sarcopsylla gallinacea) in Florida.
Insect Life, vol. 7, pp. 23-24.

501. On the inheritance of acquired character in animals with a com-
plete metamorphosis. Proc. Amer. Acad., vol. 29, pp. 331-370.

502. On the origin of the subterranean fauna of North America. Amer.
Naturalist, vol. 28, pp. 727-752, 1 pi.

503. Phagocytes or microbe eaters. Independent, vol. 46, Aug. 9, p. 1029.

1895.

505. Life-history of Hetcrocampa obliqua. Journ. New York Ent. Soc,
vol. 3, pp. 27-29, 1 pi.

506. A clew to the origin of the Geometrid moths. Journ. New York
Ent. Soc, vol. 3, pp. 30-32.

507. On a rational nomenclature of the veins of insects, especially
those of Lepidoptera. [Abstract of work by Spuler.] Psyche,
vol. 7, pp. 235-241.

508. On the phylogeny of the Lepidoptera. Zoolog. Anzeiger, no. 477,
pp. 228-236.

509. On a new classification of the Lepidoptera. Amer. Naturalist,
vol. 29, pp. 636-647; 788-803.

510. On the larvae of the Hepialidae. Journ. New York Ent. Soc, vol. 3,
pp. 69, 2 pis.

511. Charles Valentine Riley. Science, n. s., vol. 2, pp. 745-751.
512. The eversible repugnatorial scent-glands of insects. Journ. New

York Ent. Soc, vol. 3, pp. 110-127, I pi-
513. Early stages of some Bombycine caterpillars. Journ. New York

Ent. Soc., vol. 3, pp. 175-180.
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514. The birth of a Sicilian volcano. Pop. Sci. Mon., vol. 46, pp. 577-
585, 2 pis.

515. The Java "missing link." Independent, vol. 47, p. 992.
516. The Labrador peninsula as a vast Indian and game preserve.

Brown University Magazine, Dec, pp. 83-87.

1896.

517. A monograph of the Bombycine moths of America, north of
Mexico; including- their transformations, the origin of the larval
markings and armature, and the phylogeny of the Lepidoptera.
Part I. Family 1. Notodontidae. Memoirs Nat. Acad. Sci., vol. 7,
396 pp., 49 pis., 10 maps, 88 figs.

518. Report on the (pre-Cambrian) marble at Lime Rock, State of
Rhode Island. Providence, pp. 18-26.

519. On the crater of Mount Shasta. Pop. Sci. Mon., Nov., pp. 28-33.
520. Notes on the transformations of the higher Hymenoptera. Journ.

New York Ent. Soc, vol. 4, pp. 155-166.
521. The phosphorescent organs of insects. Journ. New York Ent.

Soc., vol. 4, pp. 61-66.
522. The terrestrial invertebrata [of the Antarctic regions]. Science,

n. s., vol. 3, pp. 3ii-3i4-
523. Literature on defensive or repugnatorial glands of insects. Journ.

New York Ent. Soc, vol. 4, pp. 26-32.
524. [Review of] S. H. Scudder: Frail children of the air. Science

n. s., vol. 3, pp. 671-672.
525. [Review of] H. W. Kew: The dispersal of shells. Science n. s.,

vol. 3, pp. 207-208.
526. [Review of] Max Standfuss: Handbuch der palaarktischen Gross-

Schmetterling fur Forscher und Sammler. Science, n. s., vol. 4,
pp. 52-54.

527. [Review of] William Vogt: La Vie d'un Homme, Carl Vogt.
Science, n. s., vol. 4, pp. 947-954.
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528. Notes on the Transformations of the Higher Hymenoptera.
Journ. New York Ent. Soc, vol. 5, pp. 77-87, 109-120.
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8, pp. 124-126.
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pendent, vol. 49, p. 504.
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Section F, American Association for the Advancement of Science
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Sci., vol. 47, 48 pp. Amer. Naturalist, vol. 37, pp. 623-674. Sci.,
n. s., vol. 8, pp. 243-257, 285-294, 316-232.

532. The philosophical views of Agassiz. Amer. Naturalist, vol. 32,
pp. 159-164.

533. A text book of entomology, including the anatomy, physiology,
embryology and metamorphosis of insects. New York and London
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534. On the markings of Notodantian larvae. Proc. Amer. Assoc. Adv.
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535. [Review of] S. H. Scudder: Guide to the genera and classifica-
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Science, n. s., vol. 7, p. 33.

536. [Review of] E. B. Poulton: Charles Darwin and the theory of
natural selection. Science, n. s., vol. 8, pp. 752-753.
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n. s., vol. 8, pp. 956-957.

1899.

538. The present state of evolution. Nature, vol. 59, pp. 546-549.

1900.

539. View of the carboniferous fauna of the Narragansett basin. Proc.
Amer. Acad. Arts and Sciences, vol. 35, pp. 399-405.

540. A new fossil crab from the miocene greensand bed of Gay Head,
Martha's Vineyard, with remarks on the phylogeny of the genus
Cancer. Proc. Amer. Acad., vol. 36, pp. 3-9, 2 pis.

541. Occurrence of Machilis variabilis in Maine. Psyche, Sept.
542. On supposed Merostomatous and other paleozoic arthropod trails,
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Sciences, vol. 36, pp. 63-71.

543. Occurrence of Myrmelcon immaculatum, De Geer, in Maine.
Psyche, p. 95.

544. Lamarck's views on the evolution of man, on morals, and on the
relation of science to religion. The Monist, vol. II, pp. 30-49.

545. Insect friends and enemies. Youth's Companion. April 26, ill.
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546. Lamarck, the founder of evolution, his life and work. New York,
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547. A new eyeless Isopod crustacean from Mexico. Proc. Amer.
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548. A partial phylogeny of the genus Cancer. Proc. Amer. Assoc.
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549. A new genus of Sphingicampid moths allied to Bunaea. Journ.
New York Ent. Soc, vol. g, pp. 191-192.

550. On the larval forms of several exotic Ceratocampid moths.
Psyche, vol. 9, pp. 279-282.

551. Intelligence of our wasps. Independent, vol. S3, Aug. 15, pp. 1922-
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552. Prehistoric tombs of easern Algeria. Pop. Sci. Mon., vol. 58, pp.
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9, pp. 304-307.

557. On the limits of the family Saturniidae, with a note on the genus
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558. An afternoon at Chelles, and the earliest evidences of human
industry in France. Pop. Sci. Mon., vol. 61, May, pp. 81-11, ill.

559. [Review of] Beecher: Studies in evolution. Science, n. s., vol. 15,
PP- S03-504.
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562. Birds and butterflies. Christian Register, January 16.
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563. Hints on the classification of the Arthropoda, the group a poly-
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564. Alpheus Hyatt. Proc. Amer. Acad., vol. 38, pp. 715-727. Proc.
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574. The colossal silk-worm moths of the genera Attacus and Roths-
childia. Entomological News, vol. 15, pp. 4-6.
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{Misumena vatia Thorell.) Journ. New York Ent. Soc, vol. 13, pp.
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