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with diminis h e d thyroid col loid a rea a nd disrupted thy- 
ro id develop ment, while perc hlorat e-exposed stic kle- 
back, but not ze brafis h, deve loped st eat osis, indicating
both gen eral an d s pecies-s pecific res ponses t o perc hlo- 
rat e exposure . Because of these differences, we exposed
dev elopin g mice ( Mu s mu sculu s ) t o perc hlorat e t o de- 
ter mine if t he effe cts observe d in fis h es are consistent
in mice. Male and female mice were exposed to either
a control (0ppm), 10ppm, or 100ppm perc hlorat e so- 
l u tio n (based o n other studies) for 49 days after ween- 
in g. Mice w ere t hen eut ha nized a nd orga ns including
the liver and thyroid gland were disse cte d. Liv ers w ere
weigh ed, th en both or gan s w ere pa ra ffin embedded a nd
stained using H&E. Stat ist ics indicate d n o differen ce in
hepa tosoma tic index or overall b o dy weight between
th e control an d t reat ment g r oups. Thyr oid gland his- 
tology revea le d diminis h e d col loid a rea a n d abn ormal
thyro cyte app ea ra n ce, h ow ev er there was no signifi- 
can t altera tions to hepa tic ce ll m orph ology or gross ap- 
pea ra n ce. We con clude that perchlorate a ffects thyroid
glan d deve lopm ent, but n ot liver, in mice exposed post- 
w eanin g. Future w or k s h ould in clude exposure of preg- 
nant mice t o perc hlorat e t o examine pot ent ia l effe cts on
emb ryo nic develop ment. Fu ture wo rk shou ld a lso ex- 
amin e m ech ani sms o f actio n t o under s tand dis parate
r esults acr oss vert ebrat es.
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Envi ronm en tal D NA to Detect Invasi ve Invertebra tes;
Case Study in a Tide Pool
Environmental D NA (eD NA) mo ni to ring techniques
can be applied in marine ecosyst ems t o det ect inva- 
siv e inv ert ebrat es quic kly and efficiently. Invasive in- 
vert ebrat es t hre aten natural b iodiversi ty and some of
th e m ost valuable fis h er ies in t h e wor ld. Vis ual s urveys
for these invasive species, the usual mo ni to ring tech- 
nique, can be inefficient and costly, and oft en det ect in- 
vasio ns o nly o n ce th e species h a s alre ady est ablis h ed a
po p u lat ion. Once established, these invaders can out- 
com pete na ti ve biodi ver sity, so det e ct ing the invasion
early is crucial to prev entin g environmental harm. We
t est ed wh eth er eDNA m eth ods a re compa rable to vi- 
s ual s urveys for dete ct ing a nd qua ntifyin g invasiv e in- 
vert ebrat es in a tidep o ol in Ma ine. Qua n tita tive PCR as- 
says were co mp i le d or desig ne d for g re en crab, Carcinus
m a en as , Asian s h ore crab, Hemi graps us san gu i neus , Eu- 
ropean oyster, Ostre a e d ul is , and chain tunicat e , Botryl- 
l oi d es vi ol a c eus -. Environment al DNA s ampling and a
v isu al surv ey w ere per for me d col le cte d month ly. The
v isu al survey was completed using the Marine Invader

Mo ni to ring Info rmatio n Collabo rative (MIMI C) sur- 
vey m eth ods. Pre liminary results sug gest t h at eDNA i s
able t o det ect so me o f the invasive species that were
found in the v isu al survey, and tha t concen tra tio n co rre- 
l ates w ith abund ance of some species but not a l l. Physi- 
ology and morp ho logy likel y p lay a ro le in eDNA s h ed- 
ding rates, a ffe ct ing dete ct io n p robab ili ty. This s ugges ts
t hat caref u l test ing is re quire d to confirm and field test
that eD NA abunda nce i s a ssoci ated w it h t he b io m a ss of
e ach species. Environment al D NA ca n be used t o det ect
in vasive in vert ebrat es with accuracy, but these methods
ne e d refinement for m an agement of invasive inverte- 
brates. Funded by NSF EPSCoR grant# OIA-1,849,227
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Unravell i ng a n atu ral evol ution ary experi m ent: Th e
c o lo nizatio n of lo w-sal i nity h a bita ts i n t h e Ba l tic Sea
b y t h e m ari n e d i atom S kel eton em a m ari n oi
The sa linity g radient sep arat ing marin e an d fres hwa- 
ter envir onments r epr esents one of the major ecolog- 
ic al div ides fo r p roka ryotic a nd euka ryotic microbes.
Yet, th e m ech ani sms by which m arine di atoms ad apt to,
and u lt imatel y di ver sify in, freshwat er envir onments ar e
p o or ly un der st o o d . Here , we tak e adva ntage of a nat- 
ural evol u tio nary exper iment t hat has played out over
the past 9,000 years in one of th e wor ld’s lar g est brack- 
ish water b o dies: the colo nizatio n o f the Bal tic Sea by
t he mar ine diat om S k ele t o n em a m arin oi . We co l le cte d
eight genotypes of S. m arin oi from across the Ba lt ic
Se a s a linity g radient, expose d t hese to different s alin- 
ities that mimicked the Baltic Sea salinity c line , and
us ed RNA-s eq to compare patterns of gene exp ressio n
between low and high salinity trea tmen ts. Incl usio n o f
mu lt iple genotypes a l lowe d us to characterize a shared
response to low salinity among a l l genotypes as well as
hig hlig h t in traspecific varia tion in the response to low
salinity. We found that S. m arin oi cells in low sa linit ies
have a ltere d genera l ener gy meta b olism, exp erienced
increase d oxidat ive st ress an d high er n utrien t dem and s,
and p rod uced mo re sto rage co mpoun ds an d fewer os- 
mo l yt es. Inc l usio n o f strains fro m eigh t differen t locali- 
t ies revea le d tha t differen t genot ypes differ signific antly
in their response to low salinity, both in the dire ct ion
and magnitude of gene expression. These differences
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in clude fun dam ental ce ll ular p roces ses s uch as cell di- 
v ision, regul atio n o f transcri ptio n and translation, and
aer obic r esp iratio n. Al together, our r esults r eveal sub- 
stant ia l variat ion in the respo nse o f different genotypes,
hig hlig h ting an im portan t source o f b iolog ica l variat ion
associ ated w ith how di ato ms respo n d an d adapt to en- 
vironmental chan g e.
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Un co veri ng t h e ecol ogi cal and genetic basis of a sexual
sign al: t h e d ew l ap of t h e Pan am anian s len der an ole
(An ol is aplet o ph all us)
Sexua l sig na ls are thought to play an im portan t role in
spe ciat ion and macroevol u tio n ary trend s, yet the ge- 
net ic b a si s, microevol u tio nary p rocesses, and agents of
sele ct ion th at sh ape sexua l sig na l variat ion are p o orly
known. Lizards in the genus Anolis have an exten di ble
thro at fan ca l le d a dew lap w hich the y us e for intra
and inter-specific signaling, although debate continues
over the precise agents of sele ct ion t hat dr ive dewlap
evol u tio n. One majo r hypothesis is tha t dewla p col- 
o ratio n s h ould b e asso ci ated w it h t he light environ- 
ment in such a way that sig na l t ransmission is o p ti- 
mized, nam e ly, that dar k colored dewlaps s h ould evo l ve
in b right enviro nm ents wh er eas light color ed dewlaps
s h ould evo l ve in da rk er environments. We studied the
Pa na ma nia n s len der an o le ( An o lis ap let op hallus ) which
h a s a dewlap po l ymorp hi sm; m ales either have a solid
oran g e de wlap (s o lid morp h) o r a whi te dewl ap w ith an
oran g e spot (bicolor mor ph). Fur t her, t he frequencies of
th ese m orph s chan g e con tin uously acros s s pace . Fir st,
we examined the relatio nshi p between light environ- 
m ent an d m or ph f re quency in a single main land pop- 
u lat io n o f th e s len der an ole th at wa s di st ribute d across
a canopy cover gradient. Next, we invest igate d the ge- 
net ic b a si s of thi s po l ymorp hi sm by a ssembling t he f u ll
s len der an ole gen om e which we th en u sed a s a refer- 
ence for a p o oled p o p u lat ion se quencing (Pool-Se q) ap- 
proac h t o identify the genomic region un der lying this
dewlap po l ymorp hism. These data wi l l form the ba- 
sis for a transplan t experimen t aimed a t iden tifying the
s pecific a gents of sele ct ion th at m a inta in this po l ymor- 
phism in nature.

S9-3 Plum, F 

∗; Labont e , D; Dep art ment of Bio- 
eng ine er ing, Imper ia l Col lege Lo ndo n, Lo ndo n, UK;
f ab ian.p l u m18@i mp eri al.ac.uk

s cAnt—an open-s o urc e p latfo rm fo r t h e c reati on of 3D
mode ls o f a rth ropods (a n d ot h er sm all objects)
We present scAnt , an o pen-so urce platform for creating
dig ita l 3D m ode ls of arthrop o ds an d oth er sma l l ob- 
j e cts. scAnt consists of a scanner as well as a Graphical
User Interface (GUI) and enables the au to mated gener- 
atio n o f mul ti-view Extended D ept h Of Field (EDOF)
im ages. These im ages are then m a sked with a novel au- 
t omat e d rout in e which combin es ran dom forest-b ase d
e dge dete ct ion, adapt ive thres h olding, an d conn e cte d
co mpo n ent labe lling. Th e m a sked im ages can then
b e pro cessed f urt her wit h a ph otogramm etry software
pac kage of c hoice , inc luding o pen-so urce o p tions such
as Meshroom, to create high-qu alit y, fu l ly texture d 3D
m ode ls. Due to the ex clusiv e re lian ce on gen eric hard- 
ware co mpo nents, rap id p ro to t yping , and o pen-so urce
soft ware, s cAnt costs on ly a fract io n o f co mparable sys- 
tems. To m aximi se ut i lit y, we prov ide exten siv e and free
documen ta tio n o f t he manufactur ing and assemb l y pro- 
cess, as well as detai le d guidance on s oftware s etup and
use of the platform. The resu lt ing accessibi lity of scAnt
wi l l ( i ) drive th e deve lopm ent of n ove l an d power f ul
m eth ods for machine le ar ning-dr iven behavioural stud- 
ies, lev eragin g sy nthetic d at a; ( ii ) incre ase accuracy in
com para ti ve morp hometric studies as well as extend the
avai lable p arameter sp ace wit h are a an d volum e m ea- 
s urements; ( iii ) ins pire n ove l fo rms o f ou treach; and ( iv )
aid in the dig it isat io n effo rts cur rent ly underway in s e v- 
era l maj or natura l history col le ct ions.

P1-3 Plum, F 

∗; Bu l l a, R; Imirzi an, N; Labont e , D; De- 
p art ment of B ioen g ine er ing, Imper ia l Col lege Lo ndo n,
Lo ndo n, UK, The Pocket Dimension, Munich, Ger- 
many; f ab ian.p l u m18@i mp eri al.ac.uk
Synt h eti c d ata sets ba sed o n p ho togr a m metry models
pow er robust d eep n eu ral n etwo rks fo r behavio ural
analy s es in soc i al insects
St ate-of-t h e-art machin e le ar ning met hods p ro mise to
tra nsf orm behavioural r esear ch b y allo wing r esear c her s
to ga ther da ta a t an un pre ce dente d sca le. App l y- 
in g tran sfer le ar ning st rateg ies to De ep Neura l Net- 
works (DNNs)—i .e ., pre-tra ining D NNs on highly va ri- 
able datasets such as ImageNet—has made it possi- 
ble t o ac hie ve human-le vel per for mance wit h mini- 
mum han d-labe l le d t raining data under we ll-defin ed
co ndi tio n s. How ev er, portin g these methods to vari- 
able an d un cont rol lable fie ld con dit ions st i l l poses a ma- 
j or cha l len g e, because their ro bus tnes s and versat i lity is
limited by the variab ili ty and quanti ty o f the supplied
training data. Here, we aim to overcome this limita- 
tion by training DNNs on exten siv e synthetic datasets
b ase d o n quasi-photo rea list ic co mpu t er-generat ed im- 
ages. We developed an open-source ph otogramm etry
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