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Twitter’s Utility for Natural History Documentation
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Thambemyia borealis (Takagi 1965)
is a univoltine species of long-legged

fly (Diptera: Dolichopodidae) native to

Japan and found along rocky coastlines.

While adults remain close to the coast-

line, larvae and pupae live within the

littoral zone. Eggs are laid among barna-

cles, where larvae continue to shelter after

hatching (Sunose and Sato 1994b). Larvae

are reported by Sunose and Sato (1994b)

as being predators of Chironomidae

larvae, and both larval and pupal stages

of T. borealis complete development

within the littoral zone, with the larvae

crawling into the valves of barnacles or

the spaces between them to pupate over

the winter (Sunose and Sato 1994b).

Adult flies remain near the littoral zone

post-eclosion, and have been collected

along the shore from June to October in

Japan (Sunose and Sato 1994b).
Masunaga et al. (1999) recorded

T. borealis from the Nearctic for the first

time, with individuals collected from

several localities in California on the

Pacific coast, as well as coastal Alabama

along the Gulf of Mexico. They hy-

pothesized that the species had found

passage with international cargo ships as

each locality was within several dozen

kilometers of international harbours and

ports (Masunaga et al. 1999). A decade

later, Brooks and Cumming (2009) first

reported T. borealis from the Neotropics,

with several specimens collected on the

Pacific coast of Lima, Peru, another city

with large international ports and ship-
ping industry.

We here report T. borealis from
coastal New Jersey, marking the first
record of this species from the Atlantic
Ocean proper, and the most northerly
record outside of its native range in
Japan. A population of roughly 30 in-
dividuals was observed near Spring
Lake, New Jersey along a highly dis-
turbed stretch of coastline (Figs. 1–3),
and although the presence or absence of
barnacles at the collection locality was
not noted, Peterson (1979) reported in-
tertidal populations of two barnacle spe-
cies (Semibalanus balanoides (Linnaeus
1767) and Amphibalanus eburneus
(Gould 1841)) from Barnegat Inlet, New
Jersey, 43 km south of the collection
locality. Four specimens were collected
and deposited in the University of
Guelph Insect Collection (DEBU):
1♂, 3♀, USA: New Jersey, Spring
Lake, rocky shoreline, 14.VII.2015,
40o 09’ 09.3”N, 74o 01’ 15.8”W, N.C.
Miorelli, debu01076942, debu01076943,
debu01076944, debu01076945. Speci-
mens were identified using Bickel (2009)
and Masunaga et al. (1999), and sub-
sequently confirmed by comparison of
specimens deposited in DEBU from
Brooks and Cumming (2009).

The locality reported here is signifi-
cant, not only because it marks the first
record on the Atlantic coast of North
America, but also because it provides
further evidence for Masunaga et al.’s



(1999) dispersion-by-shipping hypothe-
sis. The Port Authority of New York and
New Jersey maintains several interna-
tional shipping ports in the area, with the
closest, Howland Hook Marine Termi-
nal, being 55 km from the collection
locality. The major seaports of New York
and New Jersey draw dozens of inter-
national cargo and tanker vessels daily,
whose routes can take them within
15 km of the New Jersey coastline where
the T. borealis specimens reported here
were found (http://www.marinetraffic.
com, 2016). An introduction at any lo-
cality within this high-traffic section of

the eastern seaboard could potentially
have allowed this species to spread widely,
as individuals have been reported to
travel up to 1,000 m in a lifetime (Sunose
and Sato 1994a, as reported byMasunaga
et al. 1999), although unassisted range
expansion may be hampered by the
species’ univoltine life history (Sunose
and Sato 1994b). Non-native species are
frequently introduced by international
ship movements (Fofonoff et al. 2003),
and extra-limital introductions in seem-
ingly isolated systems can originate
nearly anywhere in the world (Keller
et al. 2011). While the majority of the

Fig. 1. Collection site in Spring Lake, New Jersey, where Thambemyia borealis specimens were
found. Flies were found aggregating on seaward faces of rocks. Photo by N. C. Miorelli. Figs. 2– 3.

Specimens of Thambemyia borealis (not collected) that originally drew NCM’s attention. Photos by N.C.
Miorelli.
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focus on ship-assisted transport of non-
native species has been on marine plants,
algae, and benthic invertebrates, it is not
unknown in the Diptera (Pollet et al.
2004, Brodin and Andersson 2009).

Although the New Jersey locality is
not the most northerly record for
T. borealis (Table 1), the Atlantic coast
of North America does feature colder sea
surface temperatures (SST) than any
other known localities of this species.
Coastal SST averaged 2.81°C in Febru-
ary 2014, whereas native-range localities
in Japan experienced a minimum aver-
age SST of 4.29°C (Table 1). While

likely not the only factor impeding the
ability of T. borealis to increase its in-
vasive range, the ability to occur in near-
freezing conditions along the Atlantic
coast may enable this species to colonize
locations even further north in North
America, perhaps even reaching Mari-
time Canada, where winter SST is in the
range of 1–3°C.

This study also highlights the emerg-
ing role of Twitter and other social me-
dia for documenting natural history.
Twitter is a microblogging social network,
where messages, photos and links are
shared in posts with a maximum length

Table 1. Mean sea surface temperatures (SST) for each of the localities Thambemyia borealis has been recorded

from. SST values determined using National Oceanographic and Atmospheric Administration’s Optimum
Interpolation (OI) Sea Surface Temperature (SST) V2 (NOAA_OI_ST_V2; Reynolds et al. 2002) for the months of

February and August in 2010 and 2014. We extracted the mean weekly SST in a 1° 3 1° block around each site,
removing values that fell over land, and calculated the mean for each month at each site. Values were extracted using

the ncdf package (Pierce 2014) in R 3.1.2 (R Core Team 2014). AL: Alabama, CA: California, NJ: New Jersey, US:
United States of America.

Locality Latitude Longitude

Mean Sea Surface Temperature (°C)

February, 2010 August, 2010 February, 2014 August, 2014

Spring Lake, NJ, US 40.15°N 74.020°W 2.53 24.32 2.81 23.27
Point San Quentin, CA, US

(Masunaga et al. 1999)

37.94°N 122.48°W 11.79 12.64 11.15 14.81

Long Beach, CA, US

(Masunaga et al. 1999)

33.76°N 118.18°W 14.87 16.60 14.87 20.24

Corona del Mar, CA, US

(Masunaga et al. 1999)

33.59°N 117.87°W 14.87 16.60 14.87 20.24

Dauphin Island, AL, US

(Masunaga et al. 1999)

30.24°N 88.09°W 15.57 30.43 17.10 29.83

Lima, Peru (Brooks and

Cumming 2009)

12.05°S 77.17°W 23.31 16.07 21.04 17.26

Kikonai, Japan (Masunaga

et al. 1999)

41.67°N 140.45°E 5.68 24.01 4.74 22.12

Izu Island, Japan (Masunaga

et al. 1999)

34.74°N 139.34°E 15.86 27.90 14.77 26.19

Oga, Japan (Masunaga et al.

1999)

39.86°N 139.87°E 8.73 26.18 6.60 23.79

Fukura, Japan (Masunaga

et al. 1999)

39.08°N 139.87°E 9.430 26.67 7.68 24.42

Miyako, Japan (Masunaga

et al. 1999)

39.64°N 141.98°E 5.92 23.59 4.29 21.54

Kami Island, Japan (Masunaga

et al. 1999)

34.54°N 136.98°E 13.86 28.39 13.05 25.02

Irago, Japan (Masunaga
et al. 1999)

34.58°N 137.02°E 13.86 28.39 13.05 25.02
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of 140 characters. While this service
has been seen by some academics as
frivolous and vain (Hall 2014, Gillott
2013), these views do not take into
account the ways in which other scien-
tists and academics make use of this
and other social networks. Twitter has
proved to be of use for research scien-
tists and academics, some of whom use
it for correspondence associated with
scientific publications (Darling et al.
2013), the dissemination of new and
emerging ideas from scientific confer-
ences (Shiffman 2012; Bombaci et al.
2016), and for education and teaching in
university field biology (Soluk and
Buddle 2015). However, the new locality
record published here showcases another
emerging and important use of Twitter
and other social networks: the ability for
anyone with a cell phone camera to re-
cord natural history data, share it with
specialists, receive immediate feedback
or help in identifications, and take req-
uests for specimens while still observing
the organism.

On July 14, 2015, at 7:16 pm EDT,
one of the authors (NCM), while
vacationing in Spring Lake, New Jersey,
came across a colony of adult flies
inhabiting the rocky coastline. With
cell phone in hand, she recorded a se-
ries of photographs and shared them
on Twitter, tagging the lead author
(MDJ) (https://twitter.com/scibugs/status/
621095888417648640, but see DOI:
10.6084/m9.figshare.3485207.v1 for full
correspondence). By 7:23 pm EDT, MDJ
had tentatively identified the flies in the
photo as T. borealis, realized the impor-
tance of this record, and notified NCM of
her discovery, asking for specimens to be
collected for confirmation. Thanks to
Twitter and its ability to connect naturalists
with experts in real-time, observations and
data were transmitted from the field, to the
lab, and back again, and by 8:11 pm EDT

NCM had collected the specimens re-
ported herein.

MDJ also took to Twitter to request
information on SST data, where ALB
saw his request for assistance, and was
able to provide the necessary informa-
tion within a day. The forming of such
novel collaborative relationships is an
important, yet underappreciated aspect
of social media.

Situations like this, where novel nat-
ural history observations are being made
and published via popular social media
networks, including Twitter, are becom-
ing increasingly common. A new county
record for Neoxabea bipunctata (De
Geer 1773) in Ontario, Canada was re-
cently reported on Instagram (a photo-
sharing social network operated by
Facebook, Inc.), and subsequently in-
corporated into a provincial review of
Orthoptera (Paiero and Marshall 2014).
Bakkegard and Davenport (2012) used
blogs and social networks like Flickr to
develop baseline geographical distribu-
tions for Nephila clavipes (Linnaeus
1767) in order to track distributional
shifts associated with climate change,
while video of ants pulling a dead mil-
lipede in a unique daisy-chain formation
went viral online, and scientists scram-
bled to explain what was happening in
response (Wild 2014, Peeters and De
Greef 2015); see Jackson (2014) for
further examples.

Bik and Goldstein (2013) and Bik
et al. (2015) provide useful starting
points for integrating social media into
the scientific workflow and we encour-
age all taxonomists, natural historians,
and biodiversity scientists not to discount
new social media platforms like Twit-
ter out of hand based on preconceived
notions and stereotypes, but rather ex-
plore how these new publishing plat-
forms can further research programs
and goals while simultaneously opening
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the world of systematic biology up to
the public.
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of this work. NOAA_OI_SST_V2 data
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PSD, Boulder, Colorado, USA, from
their Web site at http://www.esrl.noaa.
gov/psd/. StephenMarshall, Steve Paiero,
Dan Bickel, and an anonymous reviewer
provided valuable feedback on previ-
ous versions of this manuscript. MDJ is
supported by an NSERC Postgraduate
Scholarship (Doctoral) grant.
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