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In this talk:

• What makes a good specimen photograph and what are the 

common errors to be avoided?

• Some basics of photography and cameras

• How to set up your DSLR for specimen photography

• Our photo setup at the CUMV & how we (mostly I) photograph 

dry specimens, wet specimens & cleared and stained specimens.





What’s wrong 

with these 

photos?

MRAC



I. How to take good specimen photos

-avoid the most common mistakes in 

specimen photography

• framing (specimen occupies too little of photo)

• specimen at oblique angle to lens

• no scale in photograph

• wrong exposure

• uneven illumination/background

• camera not stabilized

• depth of field too narrow

• wrong ISO

• color cast (white balance not set correctly)



What’s wrong 

with these 

photos?

MRAC



What we want:

sharp, properly exposed, high resolution images that 

capture most important information about specimen

How to take good specimen photos



Photography Basics



Exposure



Exposure

• Aperture

• Shutter speed

• ISO (sensitivity of film or sensor)

determine how much 

light comes into 

camera

determines how 

much is needed



Exposure

• Aperture

• Shutter speed

• ISO (sensitivity of film or sensor)

determine how much 

light comes into 

camera

determines how 

much is needed

best image quality at lowest ISO
requires long exposure,

i.e. specimen and camera 

need to be stabilized



Exposure

• Aperture

• Shutter speed

• ISO (sensitivity of film or sensor)

For specimen photography use spot metering!

Put the spot on the specimen. 



Exposure

• Aperture

• Shutter speed

• ISO (sensitivity of film or sensor) lowest



Exposure

• Aperture

• Shutter speed

• ISO (sensitivity of film or sensor)

arbitrary



Exposure

• Aperture

• Shutter speed

• ISO (sensitivity of film or sensor)

not arbitrary



Depth of Field
effect of aperture or f-stop

This is roughly a linear effect: reducing the aperture by 

two F-stops increases the DOF by a factor of 2



Aperture expressed as “F-number” or “F-stop”

the ratio of the lens's focal length to 

the diameter of the entrance pupil.

focal length 50 mm

entrance pupil 25 mm

= f/2



: distance from the center of the lens to the principal foci (or focal points) of the lens.

longer focal length = higher magnification and a 

narrower angle of view

shorter focal length = lower magnification and a 

wider angle of view.



focal length



1) Aperture/f-stop: The rule of thumb is as the 

aperture increases (f-stop decreases), the 

depth of field decreases (or become shallower).

2) Focal Length: as the focal length increases, the 

depth of field decreases (or becomes 

shallower).

3) Distance from the subject: as the subject 

distance increases, the depth of field increases 

(or become deeper).

Depth of Field
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Depth of Field

http://tutorial9.s3.amazonaws.com


Grid held at 45 degrees to the plane of the camera 

lens. Both lenses set to f/11.

DOF effects of focal length and distance exactly 

cancel each other out when size of the image on 

the sensor is held constant.



Q: If focal length of lens isn’t chosen to 

change depth of field, why does it matter?

(e.g. 100 mm macro lens vs. 40 mm 

macro)

A: optimal working distance from 

specimen.



Many types of photography the ability to 

have a shallow depth-of-field is important





However in specimen photography we 

always want MORE not less DOF

Rob Palmer

Chiloglanis occidentalis



Q: So why not stop down lens as far as 

possible?  (e.g. f/32, f/45) to maximize 

DOF?

A. diffraction



Max DOF vs. Diffraction trade-off 

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm


What is diffraction?

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm


What is diffraction?

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm


What is diffraction?

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm

http://nzphoto.tripod.com/stereo/3dtake/fdof.htm


Diffraction becomes a problem at larger 

apertures on sensors with higher pixel densities

https://www.slrlounge.com/

https://www.slrlounge.com/


II. 2D Imaging Stations: Components and Setup

Hardware:

• cameras

• lenses

• tripod

• copy stand & lights

• computer & tether cable

• squeeze tank

• wet box

• light table

Software:

• Nikon Control Pro 2

or Canon EOS utility

• Helicon Focus

extras:

• flatbed scanner

• Manfrotto magic arm

•iPhone microscope ocular adapter





DSLR



Full frame vs. crop-sensor DSLR

Nikon D7200Nikon D750





What’s better for specimen photography:

full-frame DSLR or crop-sensor?

http://www.cambridgeincolour.com/tutorials/digital-camera-sensor-size.htm

http://www.cambridgeincolour.com/tutorials/digital-camera-sensor-size.htm


What’s better for specimen photography:

full-frame DSLR or crop-sensor?

Nikon D7200Nikon D750

Nikon 60mm AF-S G

$550

$2300

Nikon 40mm f/2.8 G (DX)

$280

$1100

$2850 $1380

24 MP 24 MP



Features of full-frame DSLRs relative to crop-

sensor cameras for specimen photography

FEATURE ADVANTAGE 
NOT

IMPORTANT
NOT GOOD

higher FPS & 

larger buffer
X

better low-light 

performance
X

shallower depth 

of field at f-stops
X

better for wide-

angle work
X

More AF points X

4K video X

ultra-high pixel 

count (some)
X X



Features of crop-sensor DSLRs relative to 

full-frame cameras for specimen photography

FEATURE ADVANTAGE 
NOT

IMPORTANT
NOT GOOD

less expensive X

lenses less 

expensive
X

wider depth of 

field at f-stops
X

better for 

telephoto work
X



Nikon 40mm f/2.8 G (DX) $280

$1100

24 MP

Nikon D7200

Nikon 105mm f/2.8 VR G

$900

$2280



Q: Instead of 2 primes, why not 1 zoom?

Tamron Auto Focus 18-200mm 

f/3.5-6.3 XR Di II LD Aspherical 

(IF) Macro Zoom 

$189



A: Distortion

barrel distortion pincushion distortion



Nikon 40mm f/2.8 G (DX)

Nikon 105mm f/2.8G AF-S VR 

Nikon 60mm f/2.8



II. 2D Imaging Stations: Components and Setup

Hardware:

• cameras

• lenses

• tripod

• copy stand & lights

• computer & tether cable

• squeeze tank

• wet box

• light table

Software:

• Nikon Control Pro 2

or Canon EOS utility

• Helicon Focus

extras:

• flatbed scanner

• Manfrotto magic arm

•iPhone microscope ocular adapter



Manfrotto heavy-duty tripod

120w flood lights

old iMac with Nikon 

Control Pro 2

old Polaroid copy stand



“squeeze tank”



Kyle Luckenbill

in the lab

“squeeze tank”



“squeeze tank”

Mark Sabaj Pérez

in the field



“squeeze tank”



Squeeze box setup

https://www.slrlounge.com/

https://www.slrlounge.com/


Squeeze box setup

https://www.slrlounge.com/
Amphilius sp.

https://www.slrlounge.com/


wet box



8” x 12”, 5/16” glass base 4” tall plexiglass sides, 3” legs

sealed with silicone

wet box



wet box



Wet Box





wet box

squeeze tank



wet box

squeeze tank









white balance

set custom white balance on camera by shooting gray card



Squeeze box setup

https://www.slrlounge.com/

https://www.slrlounge.com/


gray/color cards

why so expensive??



cheaper alternative

…and waterproof





why raw?

jpeg: 8-bit 

raw 12 or 14 bit



why raw?



why raw?

adjustments in Lightroom to: exposure, white 

balance, highlights, shadow

background: Photoshop



Camera Settings

spot metering  (on specimen, usually center-spot)

lowest ISO, auto ISO off

single focus point (usually center)

shoot in raw mode

custom white balance from gray card

cable release, software control, or timer

Aperture Priority mode at f/11 or f/16



flatbed scanner





flatbed scanner



flatbed scanner



flatbed scanner



Stomatorhinus ivindoensis Sullivan & Hopkins 2004 holotype

1 cm



Other great photo accessories







http://www.procamera-app.com/

The Procamera app

• full manual control of camera

• uncompressed TIFF files

• separate positionable metering and focus points





Manfrotto magic arm





Magic Arm



Focus stacking





post-processing in Helicon Focus



Recommended guides to Nikon cameras

Thom Hogan

http://www.bythom.com/



MK Digital PhotoBox Plus

$1300

worth it? not for fishes



Thanks!


