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Module 

Digital Imaging 

A key component of EDDMapS is providing images in digital format. Being able to 
use photographs to identify the species adds validity to the data collected and 
entered into EDDMapS. This module addresses general photography topics, in-
cluding types of photographs, tips for taking quality photographs, and an intro-
duction to digital photography. The module also details the different types of im-
age files most often used.  Information on uploading images is addressed in the 
EDDMapS Module. 

Types of Photographs 
Determining what makes a picture high quality and valuable is difficult and sub-
ject to individual interpretation. Often, with natural resource professionals, the 
reason for taking the picture is more specific than just taking a “good picture.” 
Pictures of natural resource related subjects generally fall into one of these cate-
gories: identification of the organism, demonstration of an attribute, characteris-
tic or point, documentation of an event or point, explanation of a procedure, or 
management practices and aesthetics. 

Figure 1. 
Identification: 
a) periodical 
cicada, Magi-
cicada sep-
tendecim 
(Linnaeus) 
(photo by 
Susan Ellis); 
b) black oak, 
Quercus ve-
lutina Lam 
(photo by 
Paul Wray, 
Iowa State 
University); c) 
Hypoxylon 
canker of oak, 
Hypoxylon 
atropunc-
tatum 
(Schwein.:Fr.) 
Cooke (photo 
by Robert 
Anderson, 
USDA Forest 
Service). 
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Identification 
 
Nearly all field guides and identification keys rely on illustrations because seeing 
a picture or drawing of an organism greatly aids in the correct identification. 
These pictures may be of the whole organism or simply a specific characteristic 
or feature important for distinguishing that organism (Figure 1a and b). In addi-
tion, the type of damage and the species of host plants may be valuable for diag-
nosis or identification (Figure 1c).Some pictures are taken to help demonstrate or 
verify an attribute or characteristic of the subject (Figure 2a). For instance, a pic-
ture of an exotic plant infesting a natural area (Figure 2b) can help demonstrate 
the invasive potential of that plant, and a picture of a disease on a certain species 
of plant aids in demonstrating that the plant species is a host for the disease. This 
type of picture can lend credibility to statements made by the photographer or 
user of the image.  

Figure 2a.Demonstration: the flammability  
of cogongrass, Imperata cylindrica (L.) Beauv.       
(photo by Chris Evans, River to River CWMA)    

Figure 2b. Infestation of kudzu, Pueraria montana var. 
lobata  (Wild.).  (photo by Karan Rawlins, University of 
Georgia) 
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Figure 3. Documentation: first 
recorded cogongrass, Imperata 
cylindrica(L.) Beauv., infestation 
in Seminole County Georgia 
(photo by Chris Evans, University 
of Georgia).  

Documentation  
 
Certain events, such as the first occurrence of a 
species in a county or a damage event, can be 
captured in a photograph (Figure 3). While 
these photographs are not as “official” as her-
barium records or official reports, they can 
serve as documentation of events. 

Figure 4. Explanation: a) Hemlock woolly adelgid, Adelges tsugae Annand, control using Tree IV on eastern hem- 
lock (photo from Great Smoky Mountains National Park Archives); b) shortleaf pine, Pinus echinata P. Mill., stand  
being regenerated by the uniform seed tree method: approximately 15 shortleaf pine seed trees per acre with an  
average dbh of 14 in., Ouachita National Forest, LeFlore County, Oklahoma (photo by Robert Wittwer, Oklahoma 
 State University).  

Explanation  

Many management practices or control techniques are complicated and may 
be difficult to adequately explain in words. Pictures can provide a visual repre-
sentation of these types of procedures and can complement written explana-
tions (Figure 4a and b).  
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Figure 5.  Aesthetics: cottonwoods at peak of fall color. Cache 
la Poudre River, Colorado (photo by William Ciesla, Forest 

Aesthetics 
 
Aesthetics relate to the “good picture” 
concept mentioned above. Reports, cover 
art, presentations, posters, fliers, and other 
types of information transfer methods can 
use pictures to interest the audience and 
retain their attention longer, making them 
more receptive to the information pre-
sented (Figure 5). 

Not all images fall neatly into one of these categories, and many images may fit 
into more than one category. Recognizing the purpose of the photograph and 
evaluating whether or not the goal was met is integral to deciding if the picture is 
useful. 

Tips for Taking Good Photographs 
 
The following section briefly explains basic techniques and gives tips for taking 
useful photographs that are available on most cameras. To fully understand your 
camera’s options, refer to the user manual. 
 
Document the Subject 
 
When possible, try to identify the subjects of your photographs to the greatest 
taxonomic specificity. Many insects and some plants, cannot be identified to the 
species level without advanced knowledge or equipment, but identification to 
the genus or family level may be possible simply using field characteristics. A pic-
ture with a properly identified subject is more useful than a picture of an uniden-
tified subject. 
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Often the identification can be performed later using the photograph. Familiarize 
yourself with the characteristics commonly needed for identification, and take 
several pictures of the subject’s diagnostic characteristics to ensure that identifi-
cation is possible 

Once a subject is identified, decide what the purpose of the photograph is (see 
the discussion above) and determine the best method for achieving that pur-
pose. Numerous books about photography exist, and many colleges, vocational 
schools, and private individuals offer nature photography classes. These books 
and classes teach in-depth techniques of nature photography. 

Figure 6. Tree-of-
heaven, Ailanthus 
altissima (P. Mill.) 
Swingle: notice glan-
dular notch at the 
base of the leaflets 
(photo by Chris Ev-
ans, University of 
Georgia). 

Framing 
 
Frame the subject for the intended purpose. Panoramic photographs give context 
to the subject, mid-range shots illustrate the presence and effects of specific spe-
cies, and close-ups provide details for identification of a species of interest. De-
cide what the purpose of the photograph is and manipulate the distance be-
tween the camera and the subject (as well as other factors discussed below) to 
capture it. 
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Focus 
The photograph viewer’s attention is naturally drawn to the area of the photo-
graph that is in focus. For landscape scale photographs, most of the scene should 
be in focus (Figure 7). For subjects closer in, the photographer must decide what 
part of the scene is most important and therefore should be in focus. When pho-
tographing plants, the photographer can focus on the entire plant or simply an 
area of interest of the plant (Figure 8). When photographing animals, try to keep 
the head, at least, in focus; if the head is too big to keep it all in focus, keep the 
eye (s) in focus (Figure 9). 

Figure 8. Chinese lespedeza, Lespedeza 
cuneata (Dum.-Cours.) G. Don, with 
flower in focus for emphasis (photo by 
James Miller, USDA Forest Service. 

Figure 9. Green anole, Anolis carolinensis 
Voigt, with eye in 
focus (photo by Wendy VanDyk Evans). 

Figure 7. Scenic view 
of Strawberry Lake in 
Malheur National For-
est, Oregon (photo by 
David Powell, USDA 
Forest Service). 



7 

“Focus” is often discussed in terms of a focal plane: a plane parallel to the face of 
the camera’s lens in which everything is in focus. Try to align areas of the photo-
graph that need to be in focus within this plane, which may mean manipulating 
the subject or moving the camera. 
 
The depth of the focal plane is not fixed, and the focal plane depth can be in-
creased to encompass a greater range of distances from the camera. This focal 
depth, or depth of field, can be altered by adjusting a camera’s f-stop (manually 
or with the aperture priority setting—see the discussion on camera settings be-
low for more detail). 

Figure 10. Focal depth: elephant’s foot, Elephantopus nudatus Gray flower a) taken with an f-stop of f-4 and b) 
taken with an f-stop of f-13 (photos by Chris Evans, 

The f-stop number represents the size of the lens aperture, the hole through 
which light passes, and values typically range from f2 to f 22. Small apertures 
(high numbers) increase a photograph’s depth of field, making more of the pho-
tograph in focus, while wider apertures (small numbers) decrease a photograph’s 
depth of field, making less of the photograph in focus. 
 
The ability to decide how much of the photograph is in focus is a powerful tool in 
photography. Using a shallow depth of field, with only a small portion of the pho-
tograph in focus, can help draw the viewer’s attention to that focal area (Figure 
10a). Using a larger depth of field allows more of the photograph to be in focus, 
thus allowing larger subjects to be captured completely in focus (Figure 10b). 
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Blur 
 
Blur in a photograph is a result of movement by the subject or involuntary move-
ment (sometimes referred to as “hand shake”) by the photographer, which can 
be offset by the combination of aperture setting, shutter speed, and a tripod. 
The f-stop and shutter speed determine the amount of light received by a cam-
era. The shutter speed determines the length of time light is allowed to enter 
through the aperture. Shutter speed is represented by fractions of a second; a 
shutter speed of 1/30 represents the aperture being open for one-thirtieth 
(0.033) of a second and a shutter speed of 1/500 represents the aperture being 
open for one five-hundredth (0.002) of a second. Faster shutter speeds avoid blur 
caused by moving subjects and hand shake while taking the picture (Figure 11). 
Using a tripod, when practical, also helps alleviate hand shake. In general, shutter 
speeds slower than 1/60 require a tripod in order to capture a sharp image 
(Figure 12). 

Figure 11. Calico pennant dragon-
fly, Celithemis elisa (Hagen,  
1861), taken with fast shutter 
speed (photo by David Cappaert). 

Figure 12. Stream in Great Smoky 
Mountains National Park taken 
with slow shutter speed (photo 
by Chris Evans, University of 
Georgia). 
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Figure 13. Indianpipe, Monotropa uniflora L.: a) taken with frontlight and b) taken with backlight (photos by 
Wendy VanDyk Evans). 

Light 
 
The type, direction and intensity of light available affect the color and texture of 
an image. Hard light, from either a bright sunny day or a direct flash, emphasizes 
shadows, highlights, and textures. Soft light, found on early morning, late eve-
ning or cloudy days, minimizes shadows and highlights and brings out color and 
detail. 
 
The direction of the light source will also influence a photograph. Frontlight high-
lights colors while eliminating shadows and textures (Figure 13a). Backlight cre-
ates silhouettes or illuminates translucent subjects (Figure 13b). Sidelight high-
lights both texture and color of a subject.  

Background 
 
Background colors that are opposite or contrasting to the main colors of the sub-
ject help make the subject stand out in the photograph, while backgrounds simi-
lar to the main colors and shades of the subject make the subject blend in more. 
A busy background with many colors and shades may confuse the viewers and 
make discerning the boundaries of the subject difficult. 
 
Backgrounds can be manipulated by altering the angle of the photograph to cap-
ture a contrasting background or by placing a supplied background behind the 
subject. Canvas or other material in a neutral or contrasting color attached to a 
support frame provides a portable background that can be placed behind the 
subject as needed. 
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Camera Settings 
 
Many cameras have a series of automatic settings that can be used to simplify 
the photography process. Some of the common settings are ‘aperture priority’, 
‘shutter priority’ and ‘manual’. ‘Aperture priority’ allows the photographer to se-
lect the desired aperture and the camera adjusts the shutter speed to obtain the 
correct exposure. This setting is useful when depth of field is important, such as 
landscape photographs and still portraits. ‘Shutter priority’ allows you to select 
the desired shutter speed and the camera adjusts the aperture to obtain the cor-
rect exposure. This setting is useful when taking photographs of moving subjects 
or when not using a tripod. The ‘manual’ setting gives the photographer the 
most control over the camera’s settings, but requires more knowledge of photog-
raphy and more time to set up each picture. 

Digital Photography  
 
Cameras 
  
Digital cameras offer several advantages over film cameras. Digital media can 
store more image files than the standard 24 or 36 exposures available in a roll of 
film. The ability to view images on a digital camera allows photographers to 
evaluate them immediately and delete unwanted images. Digital photography is 
more economical as it eliminates the need to buy film and pay for development. 
Digital images can be saved in publication ready formats, while converting slide 
images to digital format is time-intensive, and the analog-to-digital conversion 
may cause loss of colors or quality, requiring additional adjustment. For these 
and other reasons, digital photography is growing in popularity. 

There are two basic types of digital cameras: point & shoot and single-lens reflex 
(SLR) (Figure 14). Point & shoot digital cameras, like point & shoot film cameras, 
are essentially automatic, with limited ability to adjust settings. The advantages 
of point & shoot cameras are their lower cost (compared to SLR cameras), small 
size, and light weight. SLR digital cameras, like SLR film cameras, are more expen-
sive and larger, but offer the photographer a suite of automatic settings in addi-
tion to the manual setting and through-lens focusing and framing. 
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As with SLR film cameras, interchangeable lenses enhance zoom and macro fea-
tures. Zoom lenses allow the photographer to take “close-up” photographs at a 
greater distance from the subject. This is advantageous when the subject is an 
animal that might become scared or leave if approached. Lenses with adjustable 
zooms also allow for easy manipulation of the framing of a photograph. Wide-
angle lenses provide a wide field of view and can be very useful for landscape 
photography. Macro lenses allow for close up photography and can be used to 
capture small subjects or minute details necessary for identification. 

Several flash memory types are available with digital photography. Compact-
Flash, Memory Stick, and SD (Secure Digital) are the most commonly used types 
(Figure  15). 

Technological advances have allowed digital photographs to reach the quality 
and resolution of 35mm slides. Digital cameras with at least a 6 megapixel image 
capacity, the equivalent of a 35mm slide, are common and relatively inexpensive. 
(Megapixels represent the area of the digital image: the height of the image in 
pixels multiplied by the width of the image in pixels.) The continuing advance-
ment of digital technology and the coinciding drop in the price of digital cameras 
has increased the availability and affordability of quality equipment. 

Figure 14. Point & shoot digital 
camera and SLR digital camera. 

Figure 15. SD (Secure Digital), 
CompactFlash and Memory Stick. 
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Digital Image Formats 
 
Newer digital cameras allow photographers to choose between JPEG, RAW, and 
TIFF image output—or a combination of formats—for their cameras. For most 
digital photographers, JPEG is the practical choice. However, with falling flash 
memory prices and digital SLR cameras prices dropping below $1,000, RAW and 
TIFF are becoming viable options for more photographers. A simple comparison 
is that JPEG is like shooting slide film, “what you see is what you get”, and RAW is 
like shooting negatives, which can be adjusted in the “digital darkroom”. 

JPEG uses “lossy” compression that abbreviates some data (depending on com-
pression level), but which creates a smaller file that takes up less space on the 
memory card and downloads to a computer faster than an uncompressed file. All 
of the camera’s settings are imbedded into the JPEG file for reference purposes. 
If set to the lowest level of compression, JPEG is the best format for photogra-
phers who shoot hundreds of images each day and want to be able to use them 
quickly with little or no adjustment. Thus, JPEG is the most widely used image 
format. 

A RAW file is actually raw sensor data from the camera and is not an image until 
it is processed further. Using “lossless” compression, RAW files do not abbreviate 
data but require more memory space than JPEG. Unlike JPEG and TIFF, RAW is 
not a standard format, as each camera manufacturer has its own proprietary for-
mat, but Adobe Photoshop CS can now read all RAW formats. 

Tagged Image Format File (TIFF) digital files combine aspects of both other for-
mats: uncompressed data AND processed, viewable images. The tradeoff is that 
TIFF files are slightly larger than their RAW counterparts. TIFF images have ex-
tremely large file sizes and are not practical for most photographers to use in the 
field. But TIFF images are useful if the camera does not support RAW and is used 
in a studio setting in which images can be easily downloaded to a computer. TIFF 
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RAW is the best format for photographers who expect to spend time adjusting 
each image (Figure 16a and b). A wider range of colors, tones, contrast, and 
white balance is possible from the RAW sensor data. Many cameras can now save 
data in both RAW and JPEG formats (assuming that plenty of flash memory stor-
age space is available—currently one gigabyte or greater), which saves the raw 
sensor data and the processed JPEG (Figure 16c). This gives the photographer 
more processing options. 

Figure 16. Format comparison: a) unedited RAW, b) edited RAW, and c) unedited JPEG (photo by Chris Evans, 

University of Georgia). 

Digital camera image files: Submit high-resolution image files taken with a good-
quality digital camera. Use the following guidelines to ensure the best quality im-
ages are submitted to EDDMapS for identification of invasive species. 

 Use at least a 4-megapixel digital camera if possible. 
 
 Images should be taken at the largest size and best quality settings that the    

camera is able to produce. 
 
 If sending JPEG files, please submit the best quality JPEG photos your camera 

can produce. Very good quality can be obtained in high-resolution JPEG files. 
 
 If sending TIFF or RAW files, please send those, as they are the highest quality 
      images. 
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 Send the least-edited, least compressed file available. JPEG uses a compres-
sion scheme that degrades the image each time it is saved: consequently, it is 
important to avoid repeatedly editing and saving the file before submission. If 
editing, cropping, or enhancing the JPEG photo using image editing software 
(such as Adobe Photoshop) is necessary, perform all operations in one editing 
session and save the edited image at the highest quality (least compressed) 
possible. 

 
 Retain a copy of the original file from the digital camera in case the editing 

process has to be repeated. 

Photographs to include 
 
The EDDMapS web form allows as many as five images to be uploaded with each 
record entered.  
Examples of possible subjects for plants include the following: 
 Site view showing extent of infestation, one invasive plant or many 
 Flower shape, size, color and arrangement 
 Leaf arrangement (opposite or alternate attachment) and leaf shape 
 Fruit shape, size, color and arrangement 
 Bark, trunk or stem 
 Roots  
 Rhizomes or stolons 
There are more than five possibilities so choose the five which are most helpful 
in identifying the plant. Invasive Ligustrums have many characteristics in com-
mon with native Forestiera species, however the flower or fruit can help easily 
distinguish between them. 

Forestiera has flowers and fruits all along the stems. 

(photo by Karan Rawlins, University of Georgia). 
Ligustrum has flowers and fruits only at the termi-

nal end of stems (photo by Ronald F. Billings, Texas 

Forest Service, US). 

http://www.forestryimages.org/images/768x512/5005004.jpg
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General hints 
 
 To reduce shake, use a tripod when possible 
 Take multiple photographs of the same subject and choose the best for up-

loading 
 Look for unique features  such as pointed rhizomes on cogongrass, or glandu-

lar notches at the base of tree-of-heaven leaflets  
 Position yourself so the sun is over your shoulder for the best light (Frontlit 

image) 
 Automatic settings on digital cameras work very well for most situations 
 Digital cameras usually have a macro setting for close-ups 
 Remember the images will be used to validate your report to EDDMapS, so 

good images  make all the difference. 

Examples of possible subjects for animals include the following: 
 Head 
 Body 
 Color, markings or patterns 
 Habitat or site where the animal is seen 

Remember your safety and well-being come first. Never put yourself 
into a dangerous situation just to get a photograph. 

Native fauna fights back:  

American alligator eating a Burmese python  

( photo by  Lori  Oberhofer) 

Brown basilisk, Basiliscus vittatus (Wiegmann, 1828) 

(photo by Kevin Enge, Florida F&WCC) 

Adapted 2009 from: Bargeron, C.T., G. K. Douce, D.J. Moorhead, C.W. Evans, and R.C. Reardon,  2005.  Forestry 

Images: Development Methodology and Technology, 1995-2005.  The University of Georgia Center for Invasive 

Species and Ecosystem Health, Tifton GA, Chapter 3 p. 28-51. 


