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But no pursuit at Cambridge was followed with nearly so
much eagerness or gave me so much pleasure as collecting
beetles. It was the mere passion for collecting; for | did not
dissect them, and rarely compared their external characters
with published descriptions, but got them named anyhow.

-Charles Darwin, 1887



http://darwin-online.org.uk/content/frameset?itemID=F1830&viewtype=text&pageseq=1
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https://www.flickr.com/photos/frerieke/7047969521/in/photolist-bJNFMT-8bJMZu-qvbts9-gR8HRJ-6ZAwG6-skyLSw-5DkqfQ-bka3Bw-7JWQDb-4btTM5-V78C4G-7YtYsa-UQNUK3-8UL47X-3g1qTM-V8VJ1o-bEnGZ-zwpp3z-27G77JQ-dwrDmB-899CYW-bog7GT-5UtxmE-G1iRKp-9z7XTi-5S8h47-8NrToC-3hQJxB-mw2rii-dwxamY-9fMYkS-e2yrGV-Fr7wLT-8kZyGQ-gbQFLU-6rDhxa-bmxR5f-cC9Vqj-rc7zfP-21DmXFQ-QXDwtR-3g6C6S-7urxd-89U222-bUs6NY-9vvRiC-92bMBa-X6cfZw-4KTnNd-drZGGL
https://www.flickr.com/photos/biodivlibrary/9263870252/in/photolist-f7nznH-ahKd2f-f7BMos-f7nx22-f7BPiL-f7nyY6-f7BMA3-f7nzAZ-f7BLGY-nYd1Vf-f7BKSU-f7BQbf-f7nyL6-f7BM8U
https://www.flickr.com/photos/biodivlibrary/9263870252/in/photolist-f7nznH-ahKd2f-f7BMos-f7nx22-f7BPiL-f7nyY6-f7BMA3-f7nzAZ-f7BLGY-nYd1Vf-f7BKSU-f7BQbf-f7nyL6-f7BM8U
https://www.flickr.com/photos/biodivlibrary/36233523841/in/album-72157684504330504/
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Pre-Enlightenment: Insect Symbolism

Photo by Horniman Museum (CC

BY-NC-ND 2.0)

Merian Print by
Biodiversity Heritage
Library (CC BY 2.0).

The British Library Board (In Séquy Print by Biodiversity
public domain) Heritage Libran/ (CC BY 2 0)



https://www.flickr.com/photos/hornimanmuseum/41527379025/in/photolist-26gCEZx-938VBS-9K9BxT-fvDyd-4NmN61-9k2mCV-DQhNx-drFA7D-2kgiUy-GA5h4B-28ekXe-72uiPr-qYQUGp-dB5h1n-S1oPK7-8MsaTL-4nXuUj-55XDTz-6NMhCK-MsaLJ-935Nnv-qKWrJW-qKXHtS-hCkiwY-81iYtm-2kgjdj-ag1N1Z-81iY9G-oqGvVe-7VJUCf-68oQfy-8ueuw1-8R7wML-ag4xPA-r1e7sE-ag4y6N-ag4xVY-o7t7gD-51sDUz-5t8owJ-938TZQ-q6HMxT-r3reTw-3k16A2-8r22kx-YicAok-7LfwjR-ec7XgS-8UiEzT-freavT
https://www.flickr.com/photos/hornimanmuseum/41527379025/in/photolist-26gCEZx-938VBS-9K9BxT-fvDyd-4NmN61-9k2mCV-DQhNx-drFA7D-2kgiUy-GA5h4B-28ekXe-72uiPr-qYQUGp-dB5h1n-S1oPK7-8MsaTL-4nXuUj-55XDTz-6NMhCK-MsaLJ-935Nnv-qKWrJW-qKXHtS-hCkiwY-81iYtm-2kgjdj-ag1N1Z-81iY9G-oqGvVe-7VJUCf-68oQfy-8ueuw1-8R7wML-ag4xPA-r1e7sE-ag4y6N-ag4xVY-o7t7gD-51sDUz-5t8owJ-938TZQ-q6HMxT-r3reTw-3k16A2-8r22kx-YicAok-7LfwjR-ec7XgS-8UiEzT-freavT
https://www.bl.uk/catalogues/illuminatedmanuscripts/record.asp?MSID=7830&CollID=16&NStart=60507
https://www.bl.uk/catalogues/illuminatedmanuscripts/record.asp?MSID=7830&CollID=16&NStart=60507
https://www.flickr.com/photos/biodivlibrary/24150883214/in/album-72157664083819061/
https://www.flickr.com/photos/biodivlibrary/24150883214/in/album-72157664083819061/
https://www.flickr.com/photos/biodivlibrary/8507297606/in/photolist-dXEmXz-dXEojc-dXLdWN-dXL9Eb-dXL7yN-dXErSP-dXLcWC-dXLbSf-dXLaD3-dXL4nj-dXL5M9-dXErwK-dXLbaU-dXL9WL-dXEou4-dXEwEk-dXExdr-dXL6Nu-dXEvXv-dXL4xh-dXEuXv-dXEud4-dXLdj3-dXLcKj-dXEq9p-dXEvdz-dXEpVM-dXLbA3-dXL9MJ-dXL8bW-dXL8k7-dXEvsg-dXL8xf-dXL6d9
https://www.flickr.com/photos/biodivlibrary/8507297606/in/photolist-dXEmXz-dXEojc-dXLdWN-dXL9Eb-dXL7yN-dXErSP-dXLcWC-dXLbSf-dXLaD3-dXL4nj-dXL5M9-dXErwK-dXLbaU-dXL9WL-dXEou4-dXEwEk-dXExdr-dXL6Nu-dXEvXv-dXL4xh-dXEuXv-dXEud4-dXLdj3-dXLcKj-dXEq9p-dXEvdz-dXEpVM-dXLbA3-dXL9MJ-dXL8bW-dXL8k7-dXEvsg-dXL8xf-dXL6d9
https://www.flickr.com/photos/biodivlibrary/8507297606/in/photolist-dXEmXz-dXEojc-dXLdWN-dXL9Eb-dXL7yN-dXErSP-dXLcWC-dXLbSf-dXLaD3-dXL4nj-dXL5M9-dXErwK-dXLbaU-dXL9WL-dXEou4-dXEwEk-dXExdr-dXL6Nu-dXEvXv-dXL4xh-dXEuXv-dXEud4-dXLdj3-dXLcKj-dXEq9p-dXEvdz-dXEpVM-dXLbA3-dXL9MJ-dXL8bW-dXL8k7-dXEvsg-dXL8xf-dXL6d9
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330 BC: Aristotle and Classification Origins

T

School of Athens image (PD-Art).



https://en.wikipedia.org/wiki/Great_chain_of_being#/media/File:Great_Chain_of_Being_2.png
https://en.wikipedia.org/wiki/Aristotle#/media/File:Sanzio_01_Plato_Aristotle.jpg
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1700s: Natural History Collection/Classification Origins

Milkweed or monarch butterflies from the family (Danainae) mou

volume of Petiver insects

Historical Collection at British seum of Natural History

Linnaeus 1758



https://www.biodiversitylibrary.org/item/192814#page/5/mode/1up
https://www.biodiversitylibrary.org/item/10277#page/364/mode/1up
http://www.nhm.ac.uk/our-science/collections/entomology-collections/historical-collections.html
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1800s: Shifting Focus
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https://www.flickr.com/photos/biodivlibrary/8594413033/in/photolist-e6sBz4-e6suBp-e6xZWw-dAmvhf-afF9sj-afCnqF-afFbp1-dAmv6A-afCqye-dAgaiv-afFd1U-dAgawF-dAg37F-e6uW3Z-e6sztr-e6smaZ-dAg3kB-dAg8R4-afFde7-e6Axqf-dAmDuf-e6xYF3-afCpni-e6uRL2-afFb2h-e6svip-e6zdW7-dAmrF9-e6uQPa-dAmwgw-e6ybhY-ZeY1hy-afFczh-dAmnW9-f7BPiL-e6uV6H-e6sxpB-e6yd71-e6ABoj-e6tvND-afCp6c-dAmGUf-dAmFx9-e6yna3-e6AwFW-dAg7HZ-Yi1eEi-e6AyBj-e6sGQx-dAmwr1
https://www.flickr.com/photos/biodivlibrary/8594413033/in/photolist-e6sBz4-e6suBp-e6xZWw-dAmvhf-afF9sj-afCnqF-afFbp1-dAmv6A-afCqye-dAgaiv-afFd1U-dAgawF-dAg37F-e6uW3Z-e6sztr-e6smaZ-dAg3kB-dAg8R4-afFde7-e6Axqf-dAmDuf-e6xYF3-afCpni-e6uRL2-afFb2h-e6svip-e6zdW7-dAmrF9-e6uQPa-dAmwgw-e6ybhY-ZeY1hy-afFczh-dAmnW9-f7BPiL-e6uV6H-e6sxpB-e6yd71-e6ABoj-e6tvND-afCp6c-dAmGUf-dAmFx9-e6yna3-e6AwFW-dAg7HZ-Yi1eEi-e6AyBj-e6sGQx-dAmwr1
https://www.flickr.com/photos/biodivlibrary/8595511624/in/dateposted/
https://www.flickr.com/photos/biodivlibrary/8595511624/in/dateposted/
https://www.flickr.com/photos/biodivlibrary/6008674844/in/photolist-a9Y2G9-g5SaB6-ae7vbx-afm8RG-abvDmy-dPzxvh-a9VdNn-aeqv2i-adXtew-dPtVrz-cSWgV5-adXCYs-dBHgig-bLfE5v-cSWtWW-abvDym-bxkZSh-abwQUC-abwQNN-absHbi-vaoAcN-absHrT-gFE45k-ceqGA7-adUP7i-g5Tfog-eQCbzB-adUL7F-fcb7Yj-aeakxf-aeahPU-cmGbNy-bBaUut-fUUu1p-gFC5cM-abvDcd-aeaifW-bLfosi-gFDptu-bog18S-gFCbAE-cmGjkG-e488TP-abvNDN-cSWqMo-axsLYp-cSWkf5-cSWxvm-bLfwUz-e4tKx9
https://www.flickr.com/photos/biodivlibrary/6008674844/in/photolist-a9Y2G9-g5SaB6-ae7vbx-afm8RG-abvDmy-dPzxvh-a9VdNn-aeqv2i-adXtew-dPtVrz-cSWgV5-adXCYs-dBHgig-bLfE5v-cSWtWW-abvDym-bxkZSh-abwQUC-abwQNN-absHbi-vaoAcN-absHrT-gFE45k-ceqGA7-adUP7i-g5Tfog-eQCbzB-adUL7F-fcb7Yj-aeakxf-aeahPU-cmGbNy-bBaUut-fUUu1p-gFC5cM-abvDcd-aeaifW-bLfosi-gFDptu-bog18S-gFCbAE-cmGjkG-e488TP-abvNDN-cSWqMo-axsLYp-cSWkf5-cSWxvm-bLfwUz-e4tKx9
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Image by Jocelyn Dale (CC BY-NC-ND 2.0) Image by Biodiversity Heritage Library

(CC BY 2.0).



https://www.flickr.com/photos/biodivlibrary/9684901035/in/photolist-bww778-bwwdwZ-dt3aSH-eRqCrG-dt3c2V-hW5oCj-hW5nMJ-dt3gC5-fsXmhw-s8nB4M-fKPHVD-dr9LK7-fL7gmo-fKPDEk-fL7iE5-fKPGqr-fL7hxJ-fKPEmZ-k1wp7z-fL7h8U-avN2Hf-fKPHyp-H2LN7T
https://www.flickr.com/photos/biodivlibrary/9684901035/in/photolist-bww778-bwwdwZ-dt3aSH-eRqCrG-dt3c2V-hW5oCj-hW5nMJ-dt3gC5-fsXmhw-s8nB4M-fKPHVD-dr9LK7-fL7gmo-fKPDEk-fL7iE5-fKPGqr-fL7hxJ-fKPEmZ-k1wp7z-fL7h8U-avN2Hf-fKPHyp-H2LN7T
https://www.flickr.com/photos/jocelyndale/6118405636/in/photolist-ajEqQm-3Vwdnm-abxiHY-abuqFz-ftw8jU-poVW24-abxheC-ps9Nqi-wAJP1Q-cRRvxQ-5haYrh-fcfGgc-f7uZrs-5haYmE-cHgnoS-cHgnio-pJDaBF-QdFJwq-4WGWTa-gttCp2-pJpCDa-72jPSV-eecqe9-2XT3NB-6BCsVs-6K5NN6-2vvdgY-DRHhj-5bpFT-cyJ92b-8gHhyp-TuTaJ1-2LLkRn-d5ZNAC-fHcCKE-6Lg62R-5h6BX4-MPe3Th-pagrcA-aqRzsN-72jR7B-cXdT19-n35i8-n35fT-6Byi54-8DWTjH-n35kb-5U7Rhn-7adiV9-2AwnGC
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2000s: Conservation & Eradication
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0 drawing by W. 1 Recorafy

MR MONAKCH BUTTENVLY
fodling: eaterpillar hung up for pegation; cheysalis; and sdult

Image by Biodiversity Heritage
Library (CC BY 2.0).

Photo by Jimmy Smith (CC BY-NC-ND 2.0)



https://www.flickr.com/photos/biodivlibrary/6220011267/in/photolist-atDbDz-H3gBkf/
https://www.flickr.com/photos/biodivlibrary/6220011267/in/photolist-atDbDz-H3gBkf/
https://www.flickr.com/photos/jimmysmith/136398755/in/photolist-d45AF-dTduNV-f9FJT5-dTj5X1-avZeLJ-avZieL-aByimW-dQ9fP8-dPqjyf-dKG9nH-avWycM-dKMC9S-avZeFq-dKG9xe-BYRR7D-Bqm1rg-BYRJac-B2m86m-7e5Q3Q-az8Czu-aXUscZ-aPBW3H-d45AE-fsZiB-djNnmE-21sFJ6b-vFmo8-5asYvF-9fAUXR-aXUtqZ-avWyaa-J3LDo-7Jy6y-aBvDex-6YHkBh-cSG4J-aXUqVp-avCrVd-zLK5w-nsHyCe-jSytf-f3pxS-9r1Xj-avWBgR-6YHkBq-btLJfw-jSytn-aL6kC4-f3pxT-aXUqUz

Action-Guiding Policies & Ethics

SHOULD ANIMALS HAVE STANDING? A RE"
STANDING UNDER THE ANIMAL WELFA}

Joseph Mendelson, IIT*

INTRODUCTION

Thirty years ago, Congress passed the Animal Welfare
to combat the growing problems of pets stolen for use
research and abusive animal research practices.' The AV
amended several times since its passage in 1966 which |
in considerable expansion of the statute’s original purpos
Currently, the AWA governs not only federal animal res
ties but also numerous activities involving the treatmens
The Act also defines and regulates parties directly in
handling animals including pet dealers, animal exhibitors,
medical research grant recipients.

Despite the expanding reach of the AWA's regulatory r(
is general consensus that the statute has failed to fulfill
in fostering the humane treatment of animals.* The AW

Dn'ecwrof[.egalAffmsforthe' | Center for Technology Asse
the i i tal, ethi
socnllmpamxﬂmtcnnresultfromthe lication of technology or technol
received his B.A. from Colgate University in 1988 and is a 1991 graduat(

Washington University Law School.

b

Not to Harm a Fly:
Our Ethical Obligations

to Insects

Sentlence (s the mast empirically sound basis for
the:sourly of nolimal tights. Peihps thet bn.why this Jeffrey A. Lockwor
arreibute mose often provides the found: for University of Wyoming
ical investigations of the ethical treatment
Ees S T
L ine. nce, A many
PN find these attributes intuitively and seprescnts a shgnificant ovenight. in ¢
satifying citena with which to define the by far the most divense (75% of all anin
li-und-onlc Mental expericnces insects) and shundant (there are sbou
which provide answerable for cal ive 3t any moment or 200 million for

questions for blologl
experimentation and theory and a defensible basis
for moral consideration include pain and
consciousness. Given argument of Jeremy
Bentham, that upon Introspection pain is the one
intrinsic evil that we can all agree upon, and the
contemporary philosophical arguments regaeding the
moml relevance of pain in animals (Singer 1975,
1977, Fou 1977, Regan 1983), it would seem that
Clark (lm)-m*wnlmmmthuh
of unnecessary pain is 3 minimum

of ethical behavior. Comoom thought is
fundsmental 10 beings who have intesests or lives
that can be made better or wonse, and the inclusion
of a being within the scope of moral concem Is often
predicated on the life of the being mattering to it
(Rollin 1981, Rachels 1983). It follows that painless
death of an organdsm without the capacity to think
of itself as & distince entity is at worst a replaceable

of pleasure (Singer 1975, 1977). Thus extensive

genenally convincing anpuments ground animal

human cbliga:

Although a grear deal of biological research
relevant 1o sentience has been incorporated into
discussions of the ethical treatment of animaly,

have been addressed

insects not with more than »
passing acknowled if that. This exclusi
Heowwes e Specien

being) of any clas of animals (Eisnc
1977). Insects provide a valuah
investigations of mentience, al

been as extensively seudied as ver
employing the comparative fields
morphology, physiology, neurophy
behavior as s tions of o
evolutionary biology, there can b
consideration of mental processes in
sound basis for their inchusion in our &
considerations.

Pain as a Criterion for Senti

Considerable empirical evidence e
that a variety of invertebrates expe
. (1979) reported that
posscss i lins 1
the capacity for pain by funcrional
eminent insect physiclogiss, V. B. \

Alumets et

Lockwood 1988
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A Consuming Passion
for Entomophagy

ide in the atmosphere toppec

a global average of 400 ppm
for the first time since mon- ¢
itoring began (Allen 2013), -
This increase, up from 280
ppen in pre-industrial days,
has been acoampanied,
not colncidental-
Iy, by an increase
of LE°F in glob-
al temperatures
(Kahn 2015), On
12 Decembe, rep-
resenitatives fram 196
nations signed a historic agree
ment 1o get serfous about reducing OO,
inputs (Davenport 2015), It trns our,
though, that, even in natio

I 1 March 2015, levels of carbon diox-

MAY R, BERENBAUM

7 3, b=y
. & ,.’T‘_ £
e\ 7 o (Cather 2015), which is, although
4 \h “|'>  environmentlly impressive, proba-
[ x\ bly noe = slogn they should be put-
?I \ ting on product labels anytime soon.

“No thanls—l‘m anmmyma'

convincing them to, say, install & pro-

Like OO, In the atmasphere, interest
in entomophagy has been creeping
upward of late. International food
and ressguzant consultants Baum
and Whiteman identified
“eating bugs® as one
of 2015 most import.
ant dining out trends
(along with craft gin,
vegetable yogurt, and
savory waffles) (John-
son 2014, Borel 2015). Blue.
shift Research, & market research firm
that uses data w identify “unique and

The argument

ideas that could lead 1o

to stoppéng, slowing, dimate
change, there are limits on what individ

wal citizens are willing to do, Some Indi-
viduals, including, e.g., 182 members of
the 116ith United States Congress (Herzag
2016, Ellingboe and Koronawski 2016),
aren't even willing to. thw that it's
a thing, I, howesver, you're among those
whao feel that the: Mdmcc indicates thae
global are i ing as a

v, though, is pretey
peum; at least on sustainability grounds
(van Huls et al 2013, 2015). For exam-
ple, OO, production per kg of mass gain
for insects is only 12% of that for cat
dle, and in the pracess of gaining =1l that
miass, insects generate less than 3% of
the ammonia and methane that cattle
produce (Danine et al 2010, Ceher envi-

ronmental

Berenbaum 2016

action,” has added “insect

based foods” to their Trends Tracker, an
ongoing survey of a thousand American
consumers. Last March, they found that
“One third of respondents 2re likely to
buy an insect based product, but growth
rate Is shuggish” (Rudy 2015). As an ento-
mologist, 1 find their analysis disturbing,
ot becsuse 've invested heavily in the
hope of making  guick profit on edible



https://heinonline.org/HOL/Page?handle=hein.journals/bcenv24&div=29&g_sent=1&casa_token=
http://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1712&context=bts
http://sk8es4mc2l.scholar.serialssolutions.com/?sid=google&auinit=MR&aulast=Berenbaum&atitle=A+Consuming+Passion+for+Entomophagy&id=doi:10.1093/ae/tmw062&title=American+entomologist+(Lanham,+Md.)&volume=62&issue=3&date=2016&spage=140&issn=1046-2821




Chlorinated Hydrocarbons and Eggshell Changes in

Raptorial and Fish-Eating Birds

Abstract. Catastrophic declines of three raptorial species in the United States
have been accompanied by decreases in eggshell thickness that began in 1947,
have amounted to 19 percent or more, and were identical to phenomena
reported in Britain. In 1967, shell thickness in herring gull eggs from five states
decreased with increases in chiorinated hydrocarbon residues,

New perspectives on the role of chlo-
rinated hydrocarbon insecticides in our
environment have come into focus in
recent years, Successive discoveries have

d that these are

declining populations; golden eagles
(Aquila chrysaeetos), red-tailed hawks
(Buteo jamaicensis), and great horned
owls (Bubo mgmumm) were selected
as of ly station-

systematically concentrated in the upper

trophic layers of animal p; ids (1),
Raptorial bird populations have slmul-

taneously suffered scvere P

ary populalmns that may be slowly de-
clining as their habitats are gradually
destroyed by man, but for which wide-

crashes in the United States and Western
Europe (2, 3, 4). These involve repro-
ductive failures which, at least in Brit-
ain, are characterized by changes in
calcium metabolism and by a decrease
in eggshell thickness resulting in the
parent birds' breaking and cating their

spread  rep failures are cur-
rently unknown, In addition, 57 eggs of
the herring gull (Larus argentalus)
were collected from five colonies in
1967, The shells of these were dried at
room temperature for 4 months before
being measured, and residues of the en-
urc ¢gg contents were anal)/cd hy thc

own eggs (4, 5, 6). Such a
of calcium

in Alumni

perhaps could result fmrn of

for i I hydrocarbons but not

steroids by hepatic microsomal enzymes
induced by exposure to low dictary
levels of chlorinated hydrocarbons (7).

We have examined the possibility that
the cggshell changes reported in Britain
(6) have also occurred in the United
States and that the raptor population
crashes in Europe and North America
may have had a common physiological
mechanism. The population changes are
without parallel in the recent history of
bird populations (8). They include the
pending extirpation of the peregrine
falcon (Falco peregrinus) in northwest-
ern Europe, the complete extirpation of
the nesting population of this species in
the castern half of the United States,

for pol biphenyls. Analyti-

cal procedure followed that outlined by
the U.S. Food and Drug Administration

Table 1, Weights of raptor egpshells in museum and private collections, Citations (23-2.

refer to the data for the population trend;

(9). Analyses were conducted on a g
chromatograph (Barber Coleman, mod:
GC 5000, and Jarrell-Ash, model 2:
700) with electron-capture  detector|
The glass column (0.6 cm by 1.2 m) wi
packed with 5 percent DC 200 (12,5
on Cromport XXX. The column te
perature was 210°C, and the nitrogea iy
flow rate was 75 cm’/min. Each pg;.
tion of the ground and dricd samplffPg
was extracted for 8 hours or more in
Soxhlet apparatus with a mixture (-1
ether and petroleum ether (70:17(
Portions of the extracts were furth
purified by putting them through
Florisil column.
In California, where the peregri
falcon population is in “a serious ol
dition” (10), a change of 18.8 perce:
in shell weight occurred from 1947
1952. Rarcliffe (6) found a corresps
ing decrease of 18.9 percent in Britai
The change in California involved a
crease in shell thickness and had
precedent in the previous S7-year
corded history of the peregrine in th;
state (Fig. 1). In the eastern Unu
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for di of both wild and managed bees
has raised concern about a potential global pollination crisis.
Strategies to mitigate bee loss generally aim to enhance floral
resources. However, we do not really know whether loss of
preferred floral resources is the key driver of bee decline because
accurate assessment of host plant preferences is difficult, partic-
ularly for species that have become rare. Here we examine
whether population trends of wild bees in The Netherlands can
be explained by trends in host plants, and how this relates to
other factors such as climate change. We determined host plant
p of bee species using pollen loads on specimens in

States, where the nesting
peregrines has now been wiped out (3
{ragmentary data indicate that the sa;
change took place (Table 1). Brok

standard error of |h= mean,

Weight (g}
Begion Rockd N, T Men Change
S (%)
n.d sailed hawk
Calif. (27) 18851937 632+ 0,032
194344 6 609+ 0.237 — 36
1953-67 8 6.49 0214 + 27
Golden cagle
Calif. (23) 18§9-1939 08 13,03 = 0.083
1940-46 b3 1270 = 0.161 - 25
1947-65 3 1341 0232 + 2
Bnld eagle (’40)
Brevard Co., Flu. 1886-1939 2150127

entomological collections that were collected before the onset of
their dedine, and used atlas data to quantify population trends
of bee species and their host plants. We show that decline of
preferred host plant species was one of two main factors
associated with bee dedine. Bee body size, the other main factor,
‘was negatively related to population trend, which, because larger
bee species have larger pollen requirements than smaller species,
may also point toward food limitation as a key factor driving wild
bee loss. Diet breadth and other potential factors such as length of
flight period or dimate change sensitivity were not important in
explaining twentieth century bee population trends. These results
highlight the species-specific nature of wild bee decline and
indicate that mitigation strategies will only be effective if they
target the specific host plants of declining species.

bee dedline | land use change | floral resources | pollen preference |
crop pollination

These differential responses can be used to disentangle the
effects of floral resource availability from those of other poten-
tial factors affecting bee population trends. The proportion of
the floral resources in contemporary anthropogenic landscapes
that can be used for forage by a bee species depends on its diet
breadth and host plant preference, and it may be expected that
species that have declined have a narrower diet breadth and
prefer host plants that have declined (14, 15). However, diet
breadth and host plant preference of bee species is difficult to
assess. Presently observed host plant use does not necessarily
reflect actual preference, as preferred host plants may have gone
locally extinct and bees that have declined may have become
restricted in their food choice in their remaining habitats (15). In
addition, if host plant use is measured for more individuals of
abundant, wndcsprcad spccncs than for rare ones, an apparent
link b diet h and population trend may simply arise
as a sampling artifact (16). Funhcrmom the relationship be-
tween host plant use and population trend may be confounded
by species’ rarity prior to the onset of major environmental
changes (17), as rarity in itself increases susceptibility to sto-
chastic events (18) and has been shown to be one of the most
important factors predicting population decline in various taxa
(19-21). Surprisingly, to our knowledge, none of the studies that
have so far examined the relationship between diet breadth
and/or host plant preference and bee population trends have taken
species’ initial rarity into account (e.g., refs. 3, 4, 15, and 22).
Other factors, such as body size (4, 23), phenology (4, 22), and

| significance |
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A Code of Ethics?

The Insect Collectors’ Code*

Carolyn Trietsch & Andrew R. Deans®
Frost Entomological Museum, Pennsylvania State University, University Park, PA USA

3 May 2017

1 strive to fulfill, to the best of my ability, the following ideals:

1. I will respect the hard-won scientific gains of those entomologists in whose steps 1 walk and gladly share
my scientific gains and knowledge with those who are to follow.

2. I will aid in the dissemination of scientific knowledge, both to those who study insects and those who do
not.

3. I will not discriminate against others, and 1 will strive to create a safe working environment, whether in
the field, the classroom, or the lab.

4. I will treat insects humanely. As a collector, it is within my power to take insect life; I will not take
insects that will not be deposited in a natural history collection or otherwise made available for research
and education. While bycatch is often unavoidable, I will, to the best of my ability, attempt to reduce
the unnecessary loss of insect life and find use for these specimens.

5. I will consider the ecological impact of removing insects and their products (galls, nests, etc.) from the
environment when collecting, whether the species are protected by law, known to be declining, or are
considered to be of least concern. I will strive to avoid or minimize disturbance to the environment while
collecting.

6. I will secure appropriate permits prior to collecting insects, and 1 will honor and uphold the provisions
stated by each permit. I will keep copies of all permits on my person while collecting and furnish them to
authorized agents upon request. I will save all permits associated with specimens as proof that they were
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Contributions

Arigomphus maxwelli (Ferguson 1950)
(Gomphidae)

New storage standard New regions sampled New species described
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Specimen Utility & Futur

Species Collected Submitted Vetted Actions

Scientific Name: Collected On: Submitted On: Vetted On:
y 2018-May-29 2018-May-29
compositus
Collected By: Submitted By: Vetted By:
Common Name: Tom Benson Tom Benson Kathy Biggs
White-belted Ringtail
Jurisdiction: oc#: Decision:
Inyo County, California, United States 480628 Confirmed
at 35. °N .27 ° W
Favorite:
Scientific Name: Collected On: Submitted On: Vetted On:
Erpetogomphus 2003-Jun-21 2018-Apr-15 2018-Apr-18
compositus
Collected By: Submitted By: Vetted By:
Common Name: Steve Hummel Steve Hummel Steve Hummel
No Image White-belted Ringtail
Jurisdiction: oc#: Pecision:
Colusa County, California, United States 479186 BENEY Eroetogomphys compositus (White- BSIEITNY ccepted and Pending
at 38.96670° N 122.34135° W m
Favorite: Bear Creek Swimming Hole @ turn off on ra
CcAls Map Satelite  Map o
Scientific Name: Collected On: Submitted
2006-Nov-18 2018-Mar-6.
compositus
Collected By: Submitted
Common Name: Doug_Danforth Doug_Danfor
White-belted Ringtail
Jurisdiction: oc#:
i Y ), Unii 478107
at 33.05107° N 110.89930° W
Favorite:
]
Google Jmage may be subject to copyright  Terms of Use
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