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Not talking about: photos of living fishes




What | am talking about...

Visible light photographs of whole fish specimens
(alive or dead) already accessioned or soon-to-be
accessioned in a natural history collection.




Other ways of imaging fish specimens...

Longitudinal section 3, x32, female

http://theses.vet-alfort.fr/Th_multimedia/medaka/ntm/CTA/transversesections.htm



Radiographs

USNM



X-ray CT (Stacey Farina’s sculpins)

CU54050_Rhamphocottus_richardsonii CU98019 Leptocottus_armatus CU98035_Artedius_lateralis




whole
specimen
photographic
Images

. useful
. easy
.- boosts

self-

esteem

Phractura fasciata, 118 mm SL, CUMV 96006, UNIKIS-10-059, Wagenia
rapids, Kisangani, Province Orientale, D.R. Congo, 13-Aug-2010




The Value of Imaging in Ichthyology

 We are visual creatures

» Specimen photography has become a necessary skill

* Images communicate & preserve important information
about specimens, facilitating discovery & research
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The Value of Imaging in Ichthyology

 We are visual creatures
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21st Century skills for organismal biologists
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Size doesn't matter in Big Data, it's what you ask of it

that counts

Big Data is changing the way we do science today. Traditionally, data were collected USlng R to mine Species data

manually by scientists making measurements, using microscopes or surveys.... Many of us generate more data than we know what to do with (speaking of which:

keep an eye out for the 2016 NGS Field Guide, coming soon!), so it's easy to forget
about the piles of data alre...
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Top, Epinephelus fuscoguttatus (brown-
marbled reefcod); right, Cephalopholis
hemistictus (grouper), both from Riippell,
1826 (52). Below and bottom, Epinephelus
lanceolatus (giant grouper), from Day, 1865
(15).

IHlustration

Top, Epinephelus falvocaeruleus (blue-and-
yellow grouper), from Bennett, 1830 (4). Center,
Cephalopholis leopardus (red-spotted
rockcod); bottom, Cephalopholis urodelus
(banded-tail coralcod), both from Garrett and
Giinther, 1873-1910 (27).




When did photography largely replace illustration?

Alexander Agassiz 1871

_No—2— Application of Photography to Illustrations of Natural
History. With two figures printed by the Albert and Wood-
bury Processes. ~.. = - .0

[,.
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No attempts have thus far been made to apply the comparatively
new processes of carbon printing to general illustrations of Natural His-
tory, though excellent figures of microscopic preparations have been
printed by carbon processes by Deane, Woodward, and others. The
lithographic plates of many memoirs on natural history have been
made up with the assistance of photographs, but the want of perma-
nence of the common photographic prints has prevented their use be-
yond that of auxiliaries to lithography. The rapid progress made in
carbon printing by the Woodbury and Albert processes promises to
furnish us, within a short time, the means for direct application of pho-
tography to illustrations of natural history, and these new methods of
printing are likely to replace to a great extent the ordinary litho-
graphic plates. |

The accuracy of a photographic illustration is of course far beyond

that of an engraving or lithograph, and as soon as a few practical
difficulties of printing the separate figures of a plate at one impression
are overcome, we shall be able to illustrate our memoirs accurately and
economically, and give figures with an amount of detail which the great
expense of engraving or lithographing would usually make impossible,

even were it mechanically practicable.

WOOOBURYTYPE,




Mauna Loa.)

MATERIAL EXAMINED
I examined 12 specimens, 50 to 165 mm. SL.
Holotype
ZSZM H 398 (112 mm. SL), New Guinea.
Other Material

BMNH 1879.5.14.164-5 (1 specimen, 107 mm.
SL; herein designated as the lectotype of Pro-
poma roseum), off Kai Islands, Challenger sta-
tion 192.5 BMNH 1968.8.1.2 (1, 105; the
paralectotype of P. roseum) from same station

5 Giinther ( 1880) gave the following for Challenger station 192: off
Kai Islands, 129 fath. Tizard, Moseley, Buchanan, and Murray (1885:
556) stated “The two trawlings, taken in 129 to 140 fathoms (Sta-
tion 192). . ."” and on p. 1012 (op. cit.) gave the data for Challenger
station 192 as lat. 5° 49’ 15” S., long. 132° 14’15” E., 140 fath.,
September 26, 1874. According to U.S. Naval Oceanographic Office
chart H.O. 5592, this position is in the Kai Islands—ca. 7 nautical
miles SE. of Taam and ca. 13 nautical miles NW. of Kai Tanimbar.

When did photographs replace illustrations?

SYMPHYSANODON KATAYAMAI
NEW SPECIES

Figure 2; tables 1 to 4

Symphysanodon typus (non Bleeker, 1878),
Kamohara and Katayama, 1959: 2, fig. 2
(synonymy in part of S. typus and in part of
S. maunaloz; description and illustration
representing S. katayamai from Japan ; distri-
bution referring in part to S. typus, in part to
S. maunaloz, and in part to S. katayamaz).

Katayama, 1960: 168, pl. 86 (synonymy
referring in part to S. typus, in part to S.
maunaloz, and in part to S. katayamai; de-
scription and illustration representing S.
katayamai; distribution referring in part to
S. typus, in part to S. maunaloz, and in part
to S. katayamai). ....... Anderson, 1967: 2,
11 (compiled meristic data referring in part
to S. typus, in part to S. maunaloz, and in

R

Symphysanodon katayamai Anderson 1970

Fi1GURE 2.—Holotype of Symphysanodon katayamai (ZIKU 8206), 163 mm. SL.

REVISION OF THE GENUS SYMPHYSANODON

Anderson, W. D., Jr. 1970.

Revision of the genus Symphysanodon (Pisces: Lutjanidae) with descriptions of four new species. United
States National Marine Fisheries Service Fishery Bulletin v. 68 (no. 2): 325-346.



Campylomormyrus mirus holotype == lithograph, P.J. Smits
P g ' for Boulenger 1898

Campylomormyrus mirus
( BOULENGER, 1898)
Holotypus MRAC 131 (203)

{
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fish illustration not defunct

Scorpaenidae - Scorpionfishes, cont. Scorpionfishes

Cowcod - Sebastes levis (Eigenmann & Eigenmann, 1889) N, f !;" 4 Cowcod

‘f W, to 3.3 ft.
FEATURES: Color highly variable; capable of rapid change. Whitish, pinkish, orange, _ - ¥ ‘%’ T .
or yellowish, with four or five narrow, faint to dark bars on sides. Bars distinct in ; _ ’ %
juveniles, fade with age. Lower jaw with knob under tip. Eyes comparatively small. First e ™ ‘ -
dorsal fin deeply incised. Second anal-fin spine about as long as third. Body deep, robust. 9
HABITAT: Newport, OR, to central Baja California. Found demersally over soft, 3 %

mixed, hard, and complex bottoms with caves, crevices, and other shelter from about -~
130 to 1,610 fr. BIOLOGY: Usually solitary, but may congregate. Feed on a variety of "
invertebrates and fishes. May live to 55 years. Populations low due to overfishing.

-
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Mexican Rockfish - Sebastes macdonaldi (Eigenmann & Beeson, 1893) — ‘

FEATURES: Mottled reddish black dorsally, becoming reddish below. Larger specimens
sometimes with irregular pale blotches on back and sides. Bars may radiate from below
eyes. Lateral line pink to pinkish red. Lower jaw protrudes; knob at tip present. A flat,
rear-facing spine is present below anterior portion of eyes. Maxilla extend to near rear
of eyes. Anal fin with seven to eight rays; second spine shorter than third. HABITAT
Point Sur, CA, to southern Baja California, and central Gulf of California. Occur over
rocky outcrops and oil platforms from about 250 o 1,150 ft.

Quillback Rockfish - Sebastes maliger (Jordan & Gilbert, 1880)

Mexican Rockhfish
to 2.2 ft.

\TURES: Brownish with a large area of yellow on head, irregular yellowish blotches
on back that extend into spiny dorsal fin, and a few yellowish speckles on posterior
body. Lower jaw protrudes slightly. Maxilla extends to rear of eyes. Spiny dorsal fin tall
with deeply incised membranes. Anal fin with six to seven rays; second spine longer

than third. HABITAT: Kodiak Island, AK, to southern CA at Anacapa Passage. Found
demersally over low- and high-relief rocky bottoms from intertidal zone to about 900
fr. BIOLOGY: Occupy home ranges. May be territorial. Often solitary.

Black Rockfish - Sebastes melanops Girard, 1856 Quillback Rockfish

2 ft.

FEATURES: Gray, with blackish speckles and mottling dorsally. Pale ventrally. Dark
speckles extend into dorsal fin. Some with dense speckles on lower sides that form a loose
stripe. Faint dark band may radiate from below eyes. Lower jaw protrudes slightly; knob
at tip absent. Maxilla extend to rear of eyes. Head spines reduced to almost absent. Anal
fin rounded at lower edge. HABITAT: Amchitka Island, AK, to Huntington Beach,
CA. Found demersally to near surface over high-relief rocky bottoms to about 1,200 ft.
BIOLOGY: Form small to large schools. May leap from water in pursuit of prey.

Black Rockfish
to 2.3 ft.

A Field Guide to Coastal Fishes from Alaska to California Kells, Rocha & Allen



Paramormyrops sp. “teugelsi’










Congrammus moorei ANSP 30621

Lucaya zingaro ANSP 74932 1cm



The Value of Imaging in Ichthyology

 We are visual creatures

» Specimen photography has become a necessary skill

* Images communicate & preserve important information
about specimens, facilitating discovery & research
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The Value of Imaging in Ichthyology

» color (live/preserved)
* Size

* shape

* homologous points




preserved Color
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Campylomormyrus numenius

Campylomormyrus alces



fins/scales




wear & tear on specimens




Specimen images facilitate discovery & research

* “Images of type specimens are essential in describing new species when
researchers are geographically removed from the types they need for
comparison.” Kyle Luckenbill, ANSP

« “Some images generate questions that can lead to studies! For example a
few fish | have described were only borrowed and examined because | saw

a photo of them.” Randy Singer, UF

AKkysis hardmani

Photo by Kyle Luckenbill
Mae Nam Chao Phraya and tribs in vicinity of Phayuha Khiri, Nakhon Sawan, Thailand
Holotype, ANSP 178858, Ng & Sabaj, 2005
34.5 mm SL
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Discovery: new
. mormyrid genus

Cryptomyrus ona holotype MNHN 2003-0425 3 ey, Sullivan, Lavoue & Hopkins 2016
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research
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Vigliotta

-

“When working on mochokid phylogeny, | was lucky enough
that AMNH let me get one of their type series of
Acanthocleithron chapini scanned by the folks at Digimorph.
At that time there wasn't really that much material available,
and | probably wouldn't have been able to C&S any of it. The
work relied heavily on skeletal features. The scan allowed me
to include a unique (morphologically speaking) and monotypic
genus in the analysis.”

Vigliotta 2008



& C' | | www.morphbank.net/myCollection/?id=464608 2 9r 4 M @ «p C) OH K
Apps || blogs [j AHorn Blogs Q Research [;J News Lj Weather @& Apple a Amazon lj $$ e Flickr m Netflix [j CL » \;J Other Book
[} - [ ]
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Antennarius ([20] images)

Image Size: 80 Post It:@on Ooff | Icons: ® on O off

o am

Specimen Specimen Specimen Specimen Specimen Antennarius

Specimen i i
112786 112832 112921 112959 P2977 113287 Specimen moai

20 50 20 50 20 20 0 5“0

Antennarius Antennarius Specimen

coccineus Antennarius nummifer Antennarius 115663 S%)%Ci?rEgn

drombus pictus

Antennarius Antennarius
coccineus commerson

5“0 5¥e 50 546 5“0 50 50 50

Specimen Specimen Specimen Antennarius M O rp h b a.n k

115845 115870 116158 coccineus
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ACSI Image Base

ACSI -> Image base

Summary as of 2016 03 27, 02:03 EDT
Siluriformes All Catfish Species Inventory Image Base Total images: 9967

Note: Types are in the current family of their original genus. For each Images of catfish submitted by ACSI PartiCipantS'

genus: click on generic name for list of species and click on (images)
for list of all images.

Total institutions represented: 60

Search the imagebase.

Akysidae (39 images) Table of images by species and image category. Total photographers: 92
List of images by genus.
Amblycipitidae (36 images) List of images by Museum. : :
List of images by Photographer. Total submitters: 51
Amphiliinae (223 images) List of images by Submitter.
Total type specimens: 2804
Ariidae (885 images) PDF documents related to catfish submitted by ACSI Participants:
Aspredinidae (181 images) List of documents by author. Total images of types: 9433
Astroblepidae (270 images) All images in the ACSImagebase are protected by copyright. Each Images of types by kind of type:
image is marked by the copyright statement of its creator. In Holotype: 4465
Auchenipteridae (1 images) general, images on this site have all rights reserved, may only be 3
. viewed on this site, and may not be downloaded. If you wish to use Syntype: 4088
Auchenipterinae (218 images) an image from this site for any other purpose, please contact the Lectotype: 359

copyright holder of that image for permission. Paratype: 273

— If you would like to cite the ACSI Imagebase in a publication ParaIeCtOtyp_e: 152
Callichthyidae (2 images) please use the citation: Morris, P.J., H.M. Yager, [programmers] Unknown: 67
and M H. Sabaj Pérez [editor], 2006. ACSImagebase: A digital Neotype: 24
. . : hive of catfish images compiled by participants in the All Catfish NotProvided: 4
( ) archi : ;
Callichthyinac (422 images Species Inventory. [WWW image Database] URL lconotvpe: 1
Centromochlinae (31 images) http:/lacsi.acnatsci.org/base . If you cite individual images in the P&
image base, please credit the people and institutions who provided ; _
Cetopsinae (76 images) the images. Species represented by type images: 2177
Chacidae (4 images) Summary as of 2016 03 27, 02:03 EDT Institutions represented by type images: 53
Clariidae (763 images) Total images: 9967

Corvdoradinae (243 images) Total institutions represented: 60



‘next-gen’
collection
databases
with links to
Images

& C' | | arctos.database.museum/guid/CUMV:Fish:91223 Qyy a m @ «p C) O & =

" Apps | | blogs | ] AHornBlogs | | Research | | News | | Weather @& Apple @ Amazon | | $$ » || Other Bookmarks

Some features of this site may not work in your browser. Learn more Log out sullivan (Last login: 2016-03-27

Fish Collection
Cornell University Museum of Vertebrates

Search Enter Data Manage Data Manage Arctos Reports Portals My Stuff About/Help
Y = . Samfa Rapids at pontoon on Chambeshsi tissue (95% ethanol); whole organism (ethanol); tissue (95% [ Report Bad Data ]
CUMV:Fish:91223 River P P ethanol) collection[2
collector number: JPF-0356; JPF-0374 Africa, Zambia, Northern Province
Campylomormyrus elephas 2005-10-11
get a DOI
[ Identification | [ Accn | | Locality | | Agents |[ Parts || Part Locn. || Attributes | | Other IDs | | Media | | Encumbrances

________ Edit: : Identifiers Edit
Campylomormyrus elephas Trapline ID: JPF 05-047

Animalia; Chordata; Actinopterygii; Osteoglossiformes; Mormyridae; Campylomormyrus collector number: JPF-0356

elephas (Boulenger, 1898) collector number: JPF-0374

Norsukala; Rypoun sloni; Sosha; elephant-trunk mormyrid

Identified by John P. Sullivan on 2005-10-11 Edit

Nature of ID: legacy
Campylomormyrus mirus [Part Name [Condition |[Disposition |[Qty [Label |[Loan [Remarks

Eﬁ?ﬁ?i?igdpziijgﬁn — ftissue (95% ethanol) lunchecked |jn collection [[10 || I I
i Nature of ID: legacy [Attribute _[Value - -

JPF 356
Edit 95% ETOH
Determination Type:accepted place of collection location _|IF/@mmable Fridge; Door ; Rack ; Box 27;
assigned by unknown on 2014-02-28 |Ce|| E3
Higher Geography: Africa, Zambia, Northern Province more issue (95% ethanol |:||:|
Specific Locality: Samfa Rapids at pontoon on Chambeshsi River Atwrbute [Vawe —
Collecting Method: dipnets, electrofisher, seines

[Other ID__|[JPF 374

. Flammable Fridge; Door ; Rack ; Box 27;
|Iocat|on ||Ce|| E4

Collecting Source: wild caught

Event Date:2005-10-11
Verbatim Date: 2005-10-11

L

Verification Status: unverified hole organism (ethanol) [lunchecked Jfin collection 11 [ || | |
Coordinates: -10.8521003723 / chag [Attribute [Value [Date [Dtr. [Rmk.
31.1672992706 lgeria’ b location  |[ETOH || I I |
Georeference Source: . -
unknown =T e aKenya |
Georeference Protocol: not - gerasiia Entered By: Dusty L. McDonald on 2014-02-28 Edit
recorded ingote ™G Last Edited By: UAM on 2016-03-27
Namibia
ey —w- Accession Edit
0o I 1 2005-X1:07
o : No Media Found
No Media Found Media Attach/Upload Media
tee----o____Showing Mediaresults 1-2 of 2 [[viewdetails] __________ .
 Collector(s) Edit

Roger Bills[@l, Alex Chilala @, John P. Friel @

image (image/jpeg) ii‘nage (image/jpeg)
Media Details Media Details
CC BY-NC-SA[@ CC BY-NC-SA[A
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AC or DC? Two newly described electric fish from the Amazon are wired
differently

Aug 28, 2013

Brachyhypopomus walteri new species

& LEE

R OUILLIN
R\

Featured Popular Most shared

Mylan offers about $29B for rival
generic drugmaker Perrigo © Apr 08,
2015 0

This is an image of the two new species with their electric organ discharges (EODs).
Brachyhypopomus walteri (top) has a longer, thinner tail and produces an EOD with both positive

and negative phases. Brachyhypopomus bennetti (bottom) has a ... more« Germany slaps Google with data

collection limits © Apr 08, 2015 W 1

P
@

Much as human siblings can have vastly different personalities despite their
similar resemblance and genetics, two closely related species of electric fish
from the Amazon produce very different electric signals. These species, new to
science, are described in the open access journal ZooKeys by Drs. John
Sullivan of Cornell University in Ithaca, New York, Jansen Zuanon of the . Apple Watch isn't the only gadget out
National Amazonian Research Institute in Manaus, Brazil and Cristina Cox - this week © 11 hoursago W 0
Fernandes of the University of Massachusetts, Amherst. E a

US approves drone flights for insurer AIG © Apr 08,
2015 0
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Researchers Find Fish
That Walks the Way Land
Vertebrates Do

SCIENCE

Researchers Find Fish That Walks the Way Land Vertebrates Do

Carl Zimmer
ATTE

Outreach

jpsullivan65

€he New Jlork Times

BASICS
Parrots Are a Lot More
Than ‘Pretty Bird’

Beetle Moms Send a
Chemical Signal: ‘Not
Tonight, Honey’

Scientists Warn of Perilous
Climate Shift Within
Decades, Not Centuries

Risky Rats Give Clues on
Brain Circuitry Behind
Taking a Chance

Cryptotora thamicola, a waterfall-climbing cave fish that appears to walk the way land vertebrates

do, researchers say.




democratizing taxonomic knowledge

&« (& mormyrids.myspecies.info/en ¥ Q a mw é‘% @ O ¢

i Apps [l blogs [ AHornBlogs [l Research [ News [ Weather @ Apple 8 Amazon (]SS ee Flickr [l Netfiix (L cL [0l SkepSun links [ jobs (L] AFRICHTHY (L] Ogooué Literature (L] Fulbright-Kis [ Facebook » (L] Other Bookmarks

Contactus Reportabuse @ Language & Login

SEARCH

Mormyridae - African weakly electric fishes

"So many mormyrids, so little time" O All @ Taxonomy

loliI MORMYRIDAE = LITERATURE = MORMYRID BLOG = MEDIA GALLERY | FORUMS = CAMPY CAM = DRAFT ICZN PETITION = ACKNOWLEDGMENTS @ NOTES

Welcome, mormyrophile! puil HE EE BN EN BN BN BN

Looking for information on mormyrid fishes? You're in
the right place. Here you'll (eventually) find: a classification
reflecting the most recent published changes to mormyrid
taxonomy, a descriptive taxon page for each mormyrid genus
and species that will include a photograph of the type

specimen, information on the electric organ discharge ;
waveform (EOD) if known, and a bibliography including all
original species descriptions and many other important works ) B ! . e

on mormyrids. Our goal is to make this site the go-to online
portal for research on mormryrids and their taxonomy, useful
to the specialist and informative for the general public. Have
something to contribute? Say hello and request an account at
the login link (upper right). This is an ongoing labor of love.
Check back often to keep track of what's been added below.

How to use this site: Use the search box (upper right corner

of this window) if you know the name of the taxon or author
you're looking for. Alternatively, click on the "Mormyridae" tab

(upper left) where you can start with an introduction to these ; ' . :’a’;;:f;:ﬁ)pgiﬂ’::“fg’}'é] i
fishes, a key to genera, and a clickable classification. . unnumbered, Quanza River at Eunga, Cuanza,

Marcusenius pappenheimi (= Hippopotamyrus pappenheimi) BMNH 1910.11.28:37... S
Creator: Sullivan, John P. [ ev-ro-sn |

RECENT BLOG ENTRIES RECENTLY ADDED TAXON DESCRIPTIONS

jes and fish finder schematics / deser sp. nov. (Teleostei: ), & Paramormyrops retrodors
John P. Sullivan - 2015-06-23 L mio John P. Sullivan - 2015-06-10

In my previous article about how to put together a mormyrid
"fish finder" from two inexpensive R

Pollimyrus ad

John P. Sullivan - 2015-05-18

mormyrids.myspecies.infofen/file-colorboxed/262

Rallimssusic _maculinionic
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