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In this issue of the journal of wildlife photography, we are debuting 
two new writers that I’m quite excited to have come on board: Clay 
Bolt and Eli Martinez. 

Now, if you’re not familiar with Clay Bolt‘s name, you’re probably fa-
miliar with his work or his associations – such as being one of the 
founders of Meet Your Neighbors. He’s also a member of the Inter-
national League of Conservation Photographers, and he works for 
the World Wildlife Fund.

Clay‘s specialty is what we might call the smaller majority. Frogs, and 
bugs, and bees for instance. Especially bees! And he is taking his unique 
interest of the smaller world to help bring to light the conservation needs 
for these animals that we so often overlook. 

Eli Martinez is a world-renowned underwater photographer. You may 
have seen him before on the Discovery Channel’s Shark Week danc-
ing with sharks underwater or hosting episodes, and his work with 
everything from sharks to crocodiles can be found worldwide in pub-
lications of every sort imaginable.

Eli is no stranger to working with magazines. In fact, he himself 
once owned and operated a magazine much like me! His publica-
tion was called Shark Diver, and as the name implies, specialized 
in all things sharks!

Returning in this issue will be Alyce Bender, Joe McDonald, Greg 
Basco, and yours truly, of course.

Wildlife photography is complex and nuanced. There are so many 
niches and skill sets and incredible artists with their own unique 
twists on seeing and photographing. And we will continue to build a 
team of world-class wildlife photographers and educators for that 
very reason. 

LETTER FROM THE EDITOR
Hi folks, and welcome to the 
spring edition of the Journal 
of Wildlife Photography.

This is hands-down one of 
my favorite times of the 
year. I mean technically, 
I like all the seasons. But 
there’s something about the 
fecundity of spring, the re-
birth, the baby everything, 
and the feeling of newness 
and possibility in the air. 

If you are not getting out and 
photographing right now, I 
have to say you’re missing 
out on some of the best stuff 
of the entire year for a wild-

life photography. Woodpeckers are hammering away at trees creat-
ing cavities and raising babies. Hummingbirds are returning to their 
summer haunts. Bison are getting ready to drop their calves along 
with moose and elk and deer and every other hooved mammal on 
the planet in the northern hemisphere. Bears are emerging from their 
winter hibernation. Migrations are in full swing. End it is as if the en-
tire world is on the move. 

This is a time of transition. 

And you, my friend, need to transition yourself out of the house and 
into the wild. 
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As for me, I’m sitting in the dirt writing this letter from the editor under 
a massive tulip poplar next to a stand of giant trillium in the Blue Ridge 
Mountains waiting for enough light to get to work this morning. Bird 
song fills the air and the crisp pre-dawn mountain air fills my lungs. 

For the next several months, I am going nomad. 

Technically, I have been nomadic for most of the year already – hav-
ing been home only about four weeks this year. But with a return to 
leading workshops and a continent of possibilities before me, I will 
be living out of a roof top tent atop my old Land Rover until October 
(when not on workshops, of course). And it’s from this very mobile 
office that I will spend the coming months writing and photograph-
ing. So, if you happen to see a green and boxy SUV with Montana 
plates and a Roofnest tent on top, make sure you stop and say hi!

Cheers,
 Jared
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By Greg Basco

SHUTTER SPEED AND FLASH: ONE OF 
LIFE’S GREAT MYSTERIES EXPLAINED

Pallas’ long-tongued bat visiting Hoya 
flower in rainforest, Costa Rica. Canon 5DS 
R, Canon 16-35mm lens, f/9, ISO 400, six 
seconds, Cognisys Range IR, five Yongnuo 
flashes, Phottix flash transmitter/receivers.
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On my photo workshops in Latin America, we use a lot of flash. In 
the rainforest, that’s out of necessity because we are often faced 

with either low light or harsh light. In the more open ecosystems of 
Latin America, say the high Andean plains, the Atacama Desert, or the 
vast spaces of Patagonia, flash is not necessary but still opens up 
new problem-solving and creative avenues.

There’s a lot to unpack when using flash for nature photography wher-
ever we roam. But one of the main sources of confusion among my 
clients centers around the fact that shutter speed does not affect 
flash exposure. You might think that diving into this issue is an es-
oteric endeavor, but comprehending why this is true actually serves 
as a cornerstone for taking our flash skills beyond the basics. By un-
derstanding flash in temporal terms, we can effectively, consistent-
ly, and confidently use flash to portray time and motion in our nature 
photography. To help us wrap our heads around this issue, I will be 
introducing you to a concept I call “flash/ambient ratio.” Yeah, it’s 
going to get a little weird, but it’s worth the ride!

Before we proceed, let’s get one thing out of the way. I’m sure that 
some of you are already thinking, “What do you mean shutter speed 
doesn’t affect flash? What about high-speed sync flash?” While it’s 
true that faster shutter speeds force us to make our flash behave 
differently (e.g., by engaging that pulsing mode we call high-speed 
sync), the shutter speed still is not affecting the flash exposure. That 
is, changing the shutter speed does not change the amount of flash 
that is recorded in our RAW file. 

SHUTTER SPEED, NATURAL LIGHT, AND FLASH

When working with natural light, our shutter speed affects the expo-
sure of our image. At a given aperture and ISO combination, a lon-
ger/slower shutter speed allows more time for natural light to strike 
our camera’s sensor; it gives us a brighter image. 

A shorter/faster shutter speed leaves less time for natural light to 
hit the sensor; therefore, our photo will be darker.

Shutter speed, however, does not affect our flash exposure. To prove 
the point quickly, check out these photos I took of an Anthurium 
flower from my garden in Costa Rica.

I took the photos in my home studio and kept the lights off so that 
flash was the only light source. I varied my exposure values in equiv-
alent stops throughout the series: two stops in each direction from 
a base exposure and holding two of the three exposure variables 
constant for each series. 

We can plainly see that varying the aperture settings affected my 
flash exposure just as we would expect. Opening the aperture from 
f/8 to f/4 made the photo brighter. Closing the aperture from f/8 to 
f/16 made the photo darker. And varying the ISO values affected the 
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photos in exactly the same manner. Changing the shutter speed, 
however, had absolutely no effect on the image exposure.

So why does shutter speed not affect flash in the same way that ap-
erture and ISO do? It’s because the burst of flash is always (except in 
high-speed sync) shorter than the actual exposure time. That sounds 
quite simple at first read, but it’s actually a bit complex. Having an 
intuitive understanding of this issue will pay huge dividends for us 
when we use flash in the field, so let’s go a little deeper.

Think of going out at night to photograph a starry sky. We set a long 
exposure to expose the night sky correctly for, say, 15 seconds. All 
is good; we have nice bright stars in our image. But let’s say we 
have rocks or trees or plants in the foreground of our image. Those 
objects will be silhouettes unless we add some light to illuminate 
them. Most often for this kind of shooting, we’ll use a continuous 
light source such as a flashlight or lantern. We might want to light 
our object for only a few seconds out of our 15-second exposure. Or 
maybe we want to use our flashlight to light-paint our object during 
the entire 15 seconds. 

In either scenario, however, the length of time during which our 
flashlight affects the camera sensor can never exceed the length 
of time that our shutter is open. And for light painting of this type, it 
would be very rare to use our flashlight during the entire exposure. 
When light painting, then, the amount of time that our flashlight af-
fects the picture is, for all intents and purposes, always less than 
the total exposure time (e.g., the amount of time that the ambient 
light from the starry sky is hitting the sensor).

When we use flash with long exposures, we also are light painting. 
A flashlight is a continuous light source; it emits for as long as we 
choose. But imagine if we flicked our flashlight on and off very quick-
ly and only one time during our long exposure. 

That is exactly what is happening with our flash. We have the dim 
ambient light building up on the sensor over a long period of time. 
We then add a quick burst of light to the image for a much shorter 
amount of time. Like a flashlight, our flash helps to fully illuminate or 
accent our subject. Unlike a continuous light source, however, flash 
also helps to freeze action or to render a moving subject as sharp. 
That can be a huge advantage for many photo opportunities that 
involve moving subjects or are taken in windy conditions. Even the 
slightest of breezes can be problematic for long exposures.

FLASH/AMBIENT RATIO

The amount of light that our flash puts out is based mostly on the 
duration, not the intensity, of the pulse. In the table below, we can 
see how flash duration relates to flash power on the typical hotshoe 
flashes we use for nature photography and on the more powerful 
strobes that studio photographers use. (On a super nerdy note, the 
flash duration times in the table are based on t.5, not t.1 values, but 
that’s a topic for another day.) The table clearly shows that the high-
er the flash power, the longer the duration of the flash, and vice ver-



 9The Journal of Wildlife Photography 

Highland paramo at 11,000 feet above 
sea level in Tapanti National Park, Costa 
Rica. Canon 5D Mark II, Rokinon 24mm 
lens, Induro tripod, two flashlights 
used for approximately five seconds on 
the foreground and 20 seconds on the 
background, f/2.8, ISO 2500, 30-second 
shutter speed.
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Bisti Badlands, New Mexico. Canon 
5D Mark II, Rokinon 24mm lens, 
Induro tripod, two flashlights used for 
approximately two minutes, f/11, ISO 
800, 16-minute shutter speed.
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Espeletia sp. (an amazing endangered plant) in northern 
Ecuador after sunset on a windy mountain at 14,000 feet 
elevation. Nikon D850, Tamron 17-35mm lens, Induro 
tripod, cable release, Godox XPro flash transmitter, Godox 
AD200 flash held off-camera and fired three times during 
the exposure to illuminate different Espeletia plants, f/16, 
ISO 64, 10-second shutter speed.
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Red-eyed tree frog (Agalychnis callidryas), lowland 
rain forest, Costa Rica. Canon 5D Mark II, Sigma 
20mm lens, Induro tripod, cable release, Canon 
flash cord, Canon 430EX, small softbox, f/10, ISO 
400, 62-minute shutter speed.
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sa. Even at the highest flash powers, however, the flash burst is still 
quite short. That’s why we call it a flash, after all! 

In my recent e-book on flash photography, I introduce readers to a 
concept that I call “flash/ambient ratio.” 

This construct describes the relationship between flash duration 
and natural-light exposure time for a given image. Imagine we have 
a one-second flash duration (not possible on the flashes we use, but 
it keeps the math simple) and a shutter speed of 10 seconds. The 
flash ratio in this case is 1:10. If our subject moves a lot during this 
exposure, we would have quite a bit of ghosting (blur from the am-
bient-light exposure) because our flash pulse is only affecting the 
frame for 10 percent of the exposure time. 

If our flash duration is five seconds and our shutter speed is 10 

seconds, we have a flash ratio of 5:10. Ghosting will be much less 
obvious because the flash is now affecting the photo for 50 per-
cent of the image time. 

Finally, if our flash duration is nine seconds and our shutter speed 
is 10 seconds we have a flash ratio of 9:10. The flash is affecting 
the image for 90 percent of the exposure time; only 10 percent of 
the exposure will be composed of natural light only, and we will 
have little to no ghosting.

As the diagrams on the previous page illustrate, the duration of our 
flash is usually substantially less than the time that the ambient light 
(e.g., the sun or the moon) is hitting the sensor. The longer the shut-
ter speed, the less our flash affects the image as a proportion of the 
total exposure time. 

Let’s continue on with some more real-world mathematical exam-
ples. Say we’re using our flash in manual mode. (Why not TTL? The 
basic principle of flash duration holds true for TTL, but with manual 
flash mode, we know the flash duration time. With TTL, we do not.) 
We set our flash power at 1/1 or full power and expose for 30 sec-
onds. That means a flash duration of around 1/750th of a second 
for most speedlights. This equates to .0013 seconds of flash time 
versus 30 seconds of natural-light time. The natural light is hitting 
our camera sensor 23,000 times longer than the light from our flash. 

If we set our flash to 1/16 power, we’ll have a flash duration of about 
1/10,000th of a second;  that’s .0001 seconds. During the same 
30-second exposure, ambient light is now hitting the sensor for 
300,000 times longer than our flash. In other words, for 29.99 sec-
onds out of the 30-second exposure (i.e., 99.9996 percent of the 
exposure), our flash is having no effect on the image.

What if we use a faster shutter speed, say 1/100th of a second? 
Again, at full power or 1/1, our flash duration is 1/750th of a sec-
ond, or .0013 seconds. Our shutter speed of 1/100th of a second 
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translates to .01 seconds. Even at this faster shutter speed and 
with a long flash duration, the natural light is hitting the sensor for 
7.7 times longer than the light from our flash. If we change our flash 
power again to 1/16 (duration of 1/10,000th of a second, or .0001 
seconds), the natural light will affect the exposure 100 times lon-
ger than the flash. In other words, even at this much faster shutter 
speed, for 99 percent of the exposure time, our flash is having no 
effect on the image!

APPLYING THE FLASH/AMBIENT RATIO TO OUR NATURE 
PHOTOGRAPHY

Grasping the concept of flash in 
time helps us to use flash with 
confidence for creative problem 
solving and artistic effect. More 
importantly, however, it allows us 
to portray motion in the manner 
that we prefer for any given pho-
to. For example, we’ll know how 
to employ flash to stop motion 
entirely for super-sharp images 
of fast-moving subjects. The more we underexpose our image and 
rely on our flash for the exposure, the higher the flash/ambient ratio. 
A high flash/ambient ratio is great for freezing action. Alternately, 
we’ll be able to set our camera and flash to produce predictable 
mixtures of sharpness and blur for photos of moving subjects. The 
longer we let the natural light hit our sensor, the less work the flash 
will have do. That yields a low flash/ambient ratio, and it’s a great 
way to produce images that have a different sense of movement.

The photos on the following pages have a high flash/ambient ra-
tio. In fact, although the kinkajou photo was taken at night and the 
hummingbird during the day, both photos are completely underex-
posed without flash. 

That makes the flash/ambient ratio 1:0. Even though the shutter 
speed for both photos is 1/200th of a second, the brief duration of 
the flash is the only light source, yielding super-sharp images.

The photos on the next pages, on the other hand, have lower flash/
ambient ratios because I combined flash with natural light. None-
theless, by working with the natural light, shutter speed, and flash, 
I was able to achieve slightly different flash/ambient ratio values 
for different looks. In the first image of the llama, I exposed for the 
larger scene and used flash mostly to help fill some harsh shadows 

on the subject. Nonetheless, the 
flash also helped to sharpen up 
the llama as it walked. Because 
the shutter speed was fairly fast 
(1/200th of a second) and I need-
ed a fairly high dose of flash to 
fill in deep shadows, I had a low 
flash/ambient ratio but not so 
low as to cause ghosting. The 
result was a nice, sharp photo 
of the llama in a typical Andean 
highland environment.

For the next photo of the green-crowned brilliant hummingbird, I had 
late-afternoon sunlight streaming in from behind a flower that I set 
up near the edge of a cloud forest. By choosing a shutter speed of 
1/30th of a second, I knew I would have some ghosting but nothing 
too crazy. My flash helped to illuminate the front of the humming-
bird and flower, and, more importantly, it provided a brief pop of light 
that added sharpness as well. My flash/ambient ratio reduced as 
the ambient light had more time to build up on the sensor when the 
flash had already finished its work.

Grasping the concept of flash in time 
helps us to use flash with confidence 
for creative problem solving and artistic 
effect. More importantly, however, it 
allows us to portray motion in the manner 
that we prefer for any given photo.
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Kinkajou (Potos flavus) at night in lowland 
rainforest, Costa Rica. Nikon D850, Tamron 
17-35mm lens, tripod, wireless cable 
release, Godox XPro flash transmitter, 
three Godox V860II flashes off-camera, 
f/8, ISO 200, 1/200th of a second.
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: Fawn-breasted brilliant hummingbird (Heliodoxa 
rubinoides) visiting Ericaceae flowers, cloud 
forest, Ecuador. Canon 5DS R, Sigma 150-600mm 
lens, tripod, cable release, four Yongnuo flashes, 
Phottix flash transmitter/receivers, f/11, ISO 400, 
1/200th of a second.
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Llama (Lama glama) in Cotopaxi National Park, 
Ecuador. Canon 5DS R, Canon 16-35mm lens, 
polarizing filter, handheld, Godox V860II flash, 
f/11, ISO 320, 1/200th of a second.
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Green-crowned brilliant hummingbird (Heliodoxa 
jacula) visiting Gurania flower, cloud forest, 
Costa Rica. Canon 5DS R, Sigma 150-600mm 
lens, tripod, cable release, one Yongnuo flash 
off-camera, Phottix flash transmitter/receiver, 
f/13, ISO 320, 1/30th of a second.
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Rufous-tailed hummingbird (Amazilia 
tzacatl) visiting Gurania flower, cloud 
forest, Costa Rica. Canon 5DS R, Sigma 
150-600mm lens, tripod, cable release, 
one Yongnuo flash off-camera, Phottix 
flash transmitter/receiver, f/13, ISO 250, 
1/8th of a second.
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For the last photo of a rufous-tailed hummingbird visiting the same 
flower, I took my shutter speed to 1/8th of a second. That took my 
flash/ambient ratio even lower, and I knew things could get a little 
weird. I was OK with that! That gorgeous natural backlight would 
have even more time to showcase the hummingbird’s motion as it 
hovered around the flower. As before, my brief flash pop provided 
color and sharpness for what I think is a super-cool effect.

CONCLUSION

Understanding flash as it relates to shutter speed in temporal terms 
is a bit of a mental workout. But, once it clicks, we can use the flash/
ambient ratio to our advantage and create the look we want in our 
photos anytime, anywhere. We certainly don’t need to work out all 
the math and calculate exact ratios in the field. Just remember: A 
low flash/ambient ratio allows for a mix of blur and sharpness as 
the natural light renders movement over time while the flash pop 
suspends it for a split second. And a high flash/ambient ratio freez-
es movement by minimizing the effect of natural, continuous light in 
favor of the action-stopping power of a brief flash burst.

Which is better, sharp or blurry? I’ll tell you that one of my biggest 
pet peeves is when photographers claim that one or the other is bet-
ter or correct. I’ve heard many people say, “I like blur in hummingbird 
wings because it looks more natural.” Really? Are waterfall photos 
taken with fast shutter speeds and frozen water more natural than 
those silky water shots we all love? Others will say, “I always use fast 
shutter speeds so my wildlife photos are tack sharp. Blurs are just 
something to do if you can’t take a good shot.” So, an image with blur 
is by definition a lower-quality photo than a frozen-action photo? 

I could not disagree more with these lines of thinking. Time is both 
infinite and discrete, and we can portray motion according to our 
intent as photographers.

With flash, we have a great tool to help control where any image 
falls along the spectrum from total blur to full-on sharp.

Finally, a few of you may be asking if it’s possible to have a flash/
ambient ratio that is equivalent or 1:1. It certainly is, and it’s essen-
tially what happens when we use high-speed sync flash. Stay tuned 
for the next issue 😉.

Gregory Basco is a professional nature photographer based in Costa Rica. 
After completing graduate degrees in political science and tropical ecology 
(his doctoral dissertation focused on the politics of ecotourism in Costa 
Rica), Greg worked in conservation before turning to photography full time 
in 2006. His images have been awarded in the Veolia Wildlife Photographer 
of the Year and Nature’s Best Windland Smith Rice competitions and have 
appeared in numerous magazines and books around the world. His latest 
major printed book project was National Parks of Costa Rica in conjunction 
with Zona Tropical and Cornell University Press. You can see more of Greg’s 
work at his website: www.deepgreenphotography.com.

Gregory Basco

@deepgreenphotography@gregbascophotography Deep Green Photography 
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By Alyce Bender

SHEDDING LIGHT ON SPECIES OF SPECIAL 
CONCERN: DESERT BIGHORN SHEEP

An older desert bighorn ram. In the 
non-breeding season, desert bighorn 
sheep keep separate herds between the 
sexes, so it is not uncommon to see 
large herds of rams together from late 
fall through early spring.
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There’s nothing quite like the quiet of the desert. Bird song is 
sparse in many areas, and yet this allows for the wind to be heard 

as it whispers softly across the earth. Days that get well above 80°F 
often start cool, with warm pastel light warning of the heat to come. 
But there is life out here if you know when and where to look. 

In early spring, camped in the shadows of high red rock formations, 
I had just woken to enjoy the peace of the campground before oth-
ers were about. Little wind meant there was little to cover the small 
sounds of things like the snoring coming from a few spots over or 
the scurry of a small rodent just out of eyesight in the brush. Yet, 
when looking around, taking in the botanical smells and fresh air of 
a new day, I realized I wasn’t the first up. 

There among the creosote and burro bush, not but maybe 60 feet 
from where I was having my cup of tea, stood a pair of desert big-
horn sheep rams. These two big boys were slowly grazing their way 
through the campground before everyone was awake, hoping to grab 
some breakfast before being noticed, I’m sure. Slowly, so as not to 
spook them, I retrieved my camera from my camper. Thankfully, I 
have a habit of always having my wildlife lens, the Tamron SP 150-
600mm f/5-6.3 Di VC USD G2, on my camera body when out in the 
field and not actively shooting landscapes. Mountains don’t sponta-
neously appear, but animals do!

The rams were now moving further away, still not hurried, but they 
knew I was there. I carefully made my way to a spot that would al-
low the rams to be completely in front of one of the stone walls. It 
was then that the smaller of the two went over a lip in the landscape 
and disappeared from sight. Knowing I had only seconds left before 
the other did the same, I crouched slightly and took my shot. When 
I crouched, he looked up, giving me this wonderful portrait image of 
a desert bighorn ram in its natural desert environment.

SPECIES PROFILE AND HISTORY

A subspecies of the bighorn sheep (Ovis canadensis), the desert big-
horn is specially adapted to the desert environment. Their range cur-
rently includes parts of Arizona, California, Colorado, Nevada, Texas, 
and Utah. Across this range, they are considered a sensitive species 
by the Bureau of Land Management (BLM). Carefully conserved and 
studied on a routine basis, these animals walk the line between a 
hunted game animal and a protected species. 

Topping out around 225 pounds for rams, desert bighorns are gen-
erally smaller than their cousins, the Rocky Mountain bighorn sheep, 
and lighter-colored brown/beige as well. As they are adapted to the 
heat of the desert, this makes sense, as does the fact that they will 
typically have slightly longer ears and tails than their Rocky Mountain 
kin. These physical variations are some of the genetic differences 
that have them classified as a subspecies. Smaller bodies are easier 
to feed and hydrate in the relatively barren landscapes they inhabit. 
The larger ears and tails help with heat dissipation, as those are ar-
eas on many mammal bodies that have the least amount of hair and 
blood vessels that travel close to the skin. These features allow the 
body to release heat while allowing cooler blood to circulate.

Both rams (males) and ewes (females) grow horns, starting shortly 
after birth. The rams have much larger horns, known as curls on rams, 
than the horns found on ewes.

Common Name: Desert Bighorn Sheep
Scientific Name: Ovis canadensis nelsoni
Conservation Status: Sensitive
Life Span (in the wild): About 10 to 12 years
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A large desert bighorn ram pauses 
in the early morning hours among 
the creosote and burro bush. In this 
image, looking at the curls, you can 
see his four-year annuli ring just 
above the flare junction of his ear 
(where the ear uncurls into a broad 
lobe). Horn aging puts this ram at 
about six years old.
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Made from a sheath of keratin, the same protein that makes human 
hair and fingernails, these horns play an important part in their sur-
vival. Yes, the rams use them as tools of battle during rutting season, 
but that doesn’t account for why nature is so set on every individual 
of this species having horns from a very young age. That reason gets 
back to their desert environments and adaptations for survival. Des-
ert bighorns will utilize their hooves and horns to strip the spines from 
cacti during the summer in order to safely harvest the nutrient- and 
moisture-rich cactus flesh. Bighorns also will use them for protection 
against predators such as mountain lions and coyotes.

Interesting fact: You can actually estimate the age of a bighorn ram 
based on the number of annuli rings shown along its curls. Annuli 
rings are darker bands within the horn structure. The darkest is usual-
ly the four-year band, and, if that line is even with or further out from 
the ear, the ram is a fully mature individual of six or more years. If the 
four-year ring is closer in toward the eye, it’s a younger but still mature 
ram. Rams reach sexual maturity at about four years of age. In order 
to maintain the largest field of vision, older rams break and rub off the 
points of the curls that start to curl back up, and horns with their ends 
in tatters are called “broomed.” Another aging characteristic of older 
rams is scarring and damage on their faces due to previous battles.

Besides the horns, the second-most prominent feature on these an-
imals is their flashy white rumps. For photographers and observers, 
this is normally the easiest characteristic to spot when searching for 
them. Desert bighorns have white fur on their rumps and down onto 
their bellies, and their muzzles also have white fur around the nose. 
You can often pick out this white patch at a distance; it will catch 
your eye as you scan the rugged slopes these animals inhabit. 

Desert bighorns are social animals. That’s a good thing for us as 
photographers, as it means when you find one, you will most likely 
find more. 

These animals tend to form herds of eight to 10 individuals, with 
“nursery” herds, comprised of ewes and their lambs up to two years 
of age, being even larger. 

At the age of two to three years old, young rams leave the “nursery” 
herd for bachelor bands. These are herds comprised only of rams, and 
they have quickly established hierarchies based on age and physical 
prowess. 

Herds come together starting in July and stay in close proximity 
through September. July through September is the breeding season 
and when the rut takes place. During this period, dominant males 
from various herds clash heads to determine who will breed with 
the ewes. Other rams of similar stature may challenge the dominant 
ram from their own bachelor herd in order to move up within the hi-
erarchy and win breeding rights as well, but the dominant male does 
the most breeding.

Six months later, a new crop of lambs are born, meaning lambing usu-
ally takes place around February. Timing is of the utmost importance; 
if the lambs are born too early, they can freeze at night, while too 
late in the season means very high temperatures and a lack of wa-
ter. Lambs are also the easiest for predators to target. Born weighing 
around eight to 10 pounds, lambs are susceptible to golden eagles 
and bobcats, which leave adults alone, as well as mountain lions and 
coyotes, which will hunt both adults and lambs. Only about a third of 
desert bighorn lambs make it through their first year.

Desert bighorns can be found from Nevada and California to parts of 
West Texas and further south in Mexico. Sounds like a big range, right? 
Well, unfortunately, while that may have been their historic range, they 
are now regulated to select areas within that geographic expanse. 
They thrive best on rough, rocky, and steep terrain crisscrossed by 
canyons and washes. 
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A lamb, only a couple months old at most, 
explores the cliffs while its mother grazes 
nearby. Able to walk and climb within hours of 
being born, the steep cliffs and rocky ledges 
are the only real protection lambs have against 
predators at this age.
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Their survival requires this type of terrain to keep them safe from most 
predators, and they depend on pockets of water found on rocky ledges 
after rains and spring drips occur.

CONSERVATION TODAY

Currently, the majority of the land protected for this species lies within 
nine major areas: Anza-Borrego Desert State Park (California), Josh-
ua Tree National Park (California), Death Valley National Park (Cali-
fornia), Mojave National Preserve (California), Kofa National Wildlife 
Refuge (Arizona), Cabeza Prieta National Wildlife Refuge (Arizona), 
the Desert National Wildlife Refuge (Nevada), San Andres National 
Wildlife Refuge (New Mexico), and Zion National Park (Utah). Herds 
of desert bighorns roam beyond these locations, but they compete 
with a wide range of threats directly attributed to encroachment by 
human activity.

Historically, desert bighorns numbered close to a million animals. By 
the 1960s, there were fewer than 8,000 individuals remaining across 
the entire country. Upon seeing the continued decline of the bighorn 
sheep, Fredrick Burnham (an American scout and later conservation-
ist, recipient of the British Distinguished Service Order, who inspired 
the founding of the international scouting movement) worked in con-
junction with the Boy Scouts of America and pressured President 
Franklin D. Roosevelt into action. FDR established both the Cabeza 
Prieta and Kofa National Wildlife Refuges in Arizona in 1939. The 
San Andres National Wildlife Refuge was established in 1941 to help 
with the continued efforts to protect the species in New Mexico.

Unfortunately, desert bighorn sheep continued to be overhunted and 
outcompeted by livestock for water sources, and they fell victim to 
disease and sickness transmitted from domestic sheep, goats, and 
cattle introduced to the desert regions as the West developed. During 
the 1960s in places like Texas, Colorado, and Utah, desert bighorn 
populations become locally extinct. 

Although the federal government has done little to protect these ani-
mals other than providing some protected lands and a handful of stud-
ies, at the state level, conservation has been a bit more of a priority. 

In Arizona, desert bighorns were completely protected by territori-
al regulation from 1893 to 1953, when it was decided that hunting 
management of ram populations would be advisable. Today, Arizo-
na allows upwards of 75 to 90 desert bighorn rams to be harvested 
each year. The population in Arizona as of 2018 was estimated to 
be about 5,000 animals.

Outside Arizona, California was home to the most desert bighorns 
back in the 1960s. Today, the state has just over 5,000 individuals. 
However, these desert bighorns face an ever-growing problem of 
environmental seclusion and genetic isolation. Interstates, canals/
aqueducts, and development of lands for renewable resources such 
as solar and wind now sever the traditional wildlife corridors used 
by desert bighorn sheep across their various mountain ranges.

Nevada has seen the largest repopulation of desert bighorns since 
the 1960s when less than 2,000 survived within the state. As of 2018, 
Nevada is home to more than 10,000 individuals, nearly half the entire 
species population at that time. It helps that almost the entire state 
is ideal habitat for desert bighorns, and, outside the major metropol-
itan areas of Las Vegas and Reno, this state is rather undeveloped. 
However, Nevada still presents challenges of its own. 

The Desert National Wildlife Refuge, established in 1936 to protect 
the desert bighorn sheep, is the largest wildlife refuge outside Alas-
ka. Since 1940, the Nevada Test and Training Range has withdrawn 
(i.e., closed to the public and transferred for use by the Department 
of Defense [DOD]) more than 850,000 acres of the refuge’s 1.6 mil-
lion. Of these, 112,000 acres are under the primary jurisdiction of the 
Nellis Test and Training Range where the Air Force has the ability to 
bomb at will, which of course has permanent and lasting impacts 
on the land and wildlife that traditionally have called the area home. 
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A small herd of ewes with spring 
lamb in tow, crossing the rocky, red 
sandstone environment. Lambs, 
regardless of sex, follow their mothers 
for at least a year to learn how to 
survive in such a harsh environment.
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In 1999, the Military Lands Withdrawal Act extended the DOD’s hold 
on this land for another 20 years. Since 2015, there has been a push 
from the DOD to extend the length of time of the withdrawal as well 
as extend the acreage to include upwards of 70 percent of the refuge 
land for DOD use. This is a current and ongoing issue that has other 
government agencies, such as the U.S. Fish and Wildlife Service, and 
conservationists alarmed. 

The desert bighorn population in New Mexico was less than 500 an-
imals in the 1960s, and the population continued to fall until 1980, 
when the species was listed as State Endangered. At that time, only 
about 70 individuals remained in the state. Due to the small size of 
the remaining population, wildlife biologists ended up establishing an 
in-state captive breeding program at the Red Rock Wildlife Area near 
Lordsburg, New Mexico. To date, they have released 491 sheep into 
desert bighorn habitat around the state. The species was delisted in 
2011 with continued reestablishment throughout the historic ranges 
continuing today. As of 2018, New Mexico was home to about 1,200 
desert bighorns.

It is only through reintroduction and strict protection that populations 
have started to come back in states like Colorado (with just over 500 
animals today), Texas (about 1,500 individuals), and Utah (where al-
most 3,000 desert bighorns now call home). In Utah, Zion National 
Park has played an important role in the continued effort to reestab-
lish the species in the state. With the population completely gone in 
the 1960s, Utah’s Department of Wildlife Resources (DWR) released 
14 desert bighorns into the Zion wilderness in 1978. The DWR suc-
cessfully navigated through the trials and tribulations of reestablish-
ing a locally extinct species, and the herd now numbers more than 500 
individuals and is used to help reestablish desert bighorn populations 
in other areas of the state.

While these gains have been positive since the 1960s when popu-
lation numbers were at their lowest, they are still well below the his-

toric numbers on only a portion of the species’ historic range. The 
chances of wild desert bighorn sheep coming into contact with do-
mestic livestock and contracting fatal diseases increases every day 
as more public lands are leased out to ranchers. Dwindling prey ani-
mals throughout the west means that predators, like mountain lions, 
choose to target desert bighorns more frequently, even though they 
are a harder species to hunt. And continued development of western 
lands means more and more habitat loss overall and dividing histori-
cal ranges, minimizing genetic diversity without biologist intervention.

PHOTOGRAPHING DESERT BIGHORN SHEEP

With a habitat that covers millions and millions of acres and a total 
population of only about 26,000 individuals, how does one go about 
even finding these animals, never mind photographing them? Well, 
I’m going to share with you two locations where they are most often 
found by the casual visitor. Sightings aren’t guaranteed, but these 
locations will give you better odds of seeing these special sheep.

Why would I do this? Because the habitat of the desert bighorn is 
nothing if not brutal. If you are more adventurous and have the par-
ticular skill sets that allow for safe desert wilderness travel, feel free 
to explore more of the locations mentioned in this article. I have 
done so a few times with mixed results, but it’s always a good time 
as long as you’re prepared. The last thing I want is for someone to 
be put into a life-or-death situation, which can happen surprisingly 
easy in the desert while in search of desert bighorns. Something as 
small as a flat tire and no cell phone reception can turn dangerous 
throughout much of this region.

First, I offer you Zion National Park. This is an ideal location to find 
desert bighorns year-round. They are seen most frequently on the 
east side of the park where they were initially reintroduced. That 
side also has a better habitat for them with plenty of steep and 
rocky terrain. 
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 An older desert bighorn ewe 
with her new lamb. Desert 
bighorn lambs are typically 
born between February and 
April and ewes will give birth 
usually to just one each year.
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Drive slowly along the park drive from the East entrance to the Zi-
on-Mount Carmel Tunnel, using pullouts to slowly scan the surround-
ing terrain. Remember, desert bighorns’ white rumps are easiest to 
spot against the desert-orange sandstone cliffs.

Be prepared with a long lens, regardless of where you go. A 500mm 
to 600mm is usually the minimum needed unless you get extremely 
lucky with a chance encounter. If you have something smaller in the 
300mm range, just be prepared to crop in post-production or frame 
the animal for an environmental portrait.

The places around Zion where desert bighorns are usually seen are 
higher along the cliffs than the road or trail will take you, meaning 
you will be shooting up at these animals much of the time in this lo-
cation. Compositionally, this can be challenging, so be sure to have 
patience and let the sheep work their way across the landscape to 
areas better positioned for your photography. The other option is to 
climb the area on the opposite side of the road from them if it is also 
on an incline and accessible to foot traffic. By doing this, you can po-
sition yourself at their level and shoot above traffic and across the 
road, limiting any disturbance you may cause them while improving 
your perspective of the subject.

Again, be prepared—not just for the desert climate and distant sub-
jects, but also for navigating the park to include any pre-reservations 
needed for access during these times of historic park visitation. Be 
aware that the entire park is not accessible by car year-round, so 
check the park’s website or call the visitor center prior to your trip. 

The second option I offer is 100 miles southwest of Zion National 
Park and an hour and a half outside Las Vegas, Nevada. This is my 
favorite location to view desert bighorns, a place called Valley of Fire 
State Park. There are several small herds throughout the park, which 
have most likely spilled over from the Lake Mead area. 

I have had the best luck here in terms of proximity, lighting, and ac-
tion with less traffic and fewer human distractions. While you can 
potentially see bighorns throughout the day here, Valley of Fire does 
get warmer than Zion due to the difference in elevation, which means 
that for most of the year, the desert bighorns in this area are less 
active midday. For this location, the best time to see them is going 
to be in the early morning or in the evening. Summer daytime tem-
peratures routinely reach above 100°F, and the sandstone has been 
known to melt the bottoms of shoes on those unwise enough to hike 
during these months. Consider this location a fall-to-spring destina-
tion. Unlike many of the western national parks, this state park is not 
very large. If driven from east to west (or vice versa), it only takes 
about 20 minutes to get through the park, yet there is much to see 
compacted into this area, including desert bighorns.

While these animals can really appear anywhere in the park, the most 
common areas to see them are in the sandstone cliffs near Atlatl 
Rock and along the canyon walls surrounding Mouse Tank Road. In 
later spring and early fall, check the visitor center area. Several years 
ago, staff there had issues with the sheep coming down at night and 
breaking the irrigation system heads in order to access what the an-
imals knew was a reliable water source. A stop at the visitor center 
is always a great way to inquire with the rangers as to the most re-
cent sightings and get you pointed in the right direction. 

As stated before, your chances at seeing these animals during the 
day diminishes as the overall temperatures climb. In the heat of 
summer, desert bighorns take to resting during the day and grazing 
at night. During the cooler months, they will often sun themselves 
during the day, bedding down on ledges in broad daylight to absorb 
the winter’s warmth.

When photographing them in the bright sun, be wary of blowing out 
the white fur on their noses and rumps. Practice anticipating their 
jumps by watching the first few in a herd that are on the move. 
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 Two young desert bighorns butt 
heads, sparring during the cooler 
hours of the day.
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Desert bighorns frequently use the same footholds as those before 
them, allowing you to anticipate where the jump-off and landing 
points are as they traverse the cliffs.

If you’re looking to find desert bighorns outside these two areas, I 
suggest checking out the reported sightings on iNaturalist to get an 
idea of where else they have been seen and when.

TAKING YOUR IMAGES FURTHER

While this sub-species is not considered endangered or threatened 
at this time, it is still in need of continued conservation efforts and 
awareness campaigns. Our photographs of this species can be used 
in a number of ways in support of these efforts. The two largest 
threats are disease from domestic livestock that are grazed on pub-
lic grazing leases and competition for water from domestic livestock 
as well as humans. Therefore, to conserve these animals, the two 
main priorities need to be protecting lands and establishing wild-
life-only water sources.

Different agencies can utilize images of these animals to raise public 
awareness. Private organizations such as the Wild Sheep Founda-
tion, Fraternity of the Desert Bighorn, the Society for the Conserva-
tion of Bighorn Sheep, and the Arizona Desert Bighorn Sheep Society 
all use photos to help promote their missions, solicit donations, and 
garner support for conservation of this species. Consider reaching 
out to organizations such as these and donating your images for 
them to use for these projects.

I know it sounds simple, but it also helps to educate your friends and 
fellow photographers about this species. Public awareness is key to 
long-term conservation success. When you gather a portfolio of im-
ages or return from a trip photographing these animals, make sure 
to share them along with educational information on why the desert 
bighorn is a sensitive species and what others can do to help with 
conservation efforts.

Depending on where you come across your desert bighorns, there 
are several agencies that are actively calling for the public to share 
their observations and images. In this age of budget cuts, citizen sci-
entists have become critical to many conservation projects across 
the world. Currently, the California Department of Fish and Game 
is asking for information on sightings of desert bighorns within the 
state. An internet search will bring up the specifics of what to send 
and who to email. Also in California, the National Park Service is ask-
ing wildlife watchers to report sightings of desert bighorns in Death 
Valley National Park to the visitor center or online at iNaturalist. 

iNaturalist is a great place to share images and observations with 
the conservation community. Not only do organizations including 
scientist and conservation programs use this data for their work, 
but you also help give back to a community that may have helped 
you find your location in the first place. 

For those who are also writers, submitting photo essays to wild-
life-centric magazines can also help raise awareness for these an-
imals. Publications such as Outdoor California, Nevada Magazine, 
Arizona Wildlife Views, and New Mexico Wildlife are state specific, 
while Defenders Magazine (published by Defenders of Wildlife) and 
National Wildlife (published by the National Wildlife Federation) push 
out information on a national level. 

Finally, if you live in the U.S. and want to support protection of criti-
cal habitats for the desert bighorn sheep, I highly recommend writ-
ing your congressional representatives and including any images 
you might have captured to express your support of this species. 
As mentioned earlier, the DOD is trying to take control of nearly 70 
percent of the Desert National Wildlife Refuge, the largest wildlife 
refuge in the lower 48, and allow military actions that would severely 
and permanently impact the area, which was specifically protected 
to shelter desert bighorn sheep starting in 1936.
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Express to your congressional representatives how you feel about 
this proposed expansion, and be wary of any pushback on the term 
“withdrawal,” as the DOD is withdrawing public lands for their private 
use, not withdrawing from the area. Including your images in your 
petition will make it even more compelling and personal. These im-
ages give your representatives something tangible that they can po-
tentially hold up on the floor, point to, and say, “These animals need 
saving. My constituents demand it.” Think of the message it sends 
if they receive a whole stack of pictures with letters of personal en-
counters and the awe of watching these animals in the wild.

Although the desert bighorn sheep may not be the most endangered 
animal, it is still a species in need of protection as the population 
has not fully climbed out of the deep hole of near-extinction back 
in the 1960s. Habitats that are safe from domestic livestock, de-
velopment, and the Department of Defense are paramount. We see 
that they overcome most challenges that their harsh environment 
presents and can thrive within the park system. Next time you visit 
the Southwest, make sure to take your time and really look at those 
cliffs, and you just might see a white rump or two.

Alyce Bender, a Tamron USA Ambassador, roams the globe, exploring 
Earth's natural beauty. Happiest in the field, Bender uses photography 
to connect people to wildlife and environments from across the world. 
She leads tours, publishes articles, and hosts workshops promoting 
exploration, creativity, and ethical nature photography. Her work has been 
recognized nationally and internationally.
Find more of her work at: www.abenderphotography.com

Alyce Bender

facebook.com/abenderphoto@abenderphoto
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https://www.facebook.com/abenderphoto
https://www.instagram.com/abenderphoto/


 34The Journal of Wildlife Photography 

By Clay Bolt

SMALL ACTIONS FOR LITTLE CREATURES 
MAKE A BIG DIFFERENCE

Jumping spider, Cocobolo 
Nature Reserve, Panama
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I’m feeling a lot of pressure right now. This is my first column for 
the Journal of Wildlife Photography, and had I really hoped to kick 

things off on a peppy note: Nature is beautiful; a camera is your 
passport into the wilderness; was that a butterfly’s wing whispering 
on the wind? I’m grasping at straws. 

Maybe it would be best to tell you what’s on my mind. If I could get 
just a few things off my chest here at the start, I’d feel better. You 
could even skip to the end if you’re only interested a feel-good fac-
toid to share with your friends. I can’t promise that it will help you 
out one bit though. I’ve often been reminded that the best things are 
found while slogging through the mud. Won’t you wade in with me?

A career in conservation photography is difficult. Those of us who 
work in this field likely pursued it because of a love of nature or con-
cern for the future of our planet, or out of fear that our own species 
won’t be able to survive if we don’t smarten up. We are driven by our 
passions, but waking up every day and fighting to justify why the 
things we love most should be allowed to live on can be demoraliz-
ing. Obsessive tendencies help. Stubbornness is a must. Remaining 
open to the possibility of hope, even when it doesn’t make sense, 
is absolutely critical. I’ve also learned that you can’t save nature by 
yourself. Each one of us can only bear a part of the solution. 

Now, some people like to say that humans are evil (some sure seem 
to be), or that we are a plague on the planet (there are a whole lot of 
us), or that if we could only get back to an earlier time when we lived 
in perfect harmony with nature (when was that?), then things would 
be a whole lot better. It’s tempting to place the blame on the whole 
of the human race, but when you think about it, we aren’t that much 
different than other species on this planet in that we are driven by 
needs for food, shelter, companionship, and reproduction. It’s our 
awareness of the state we’re in that sets us apart. 

Authors such as Jared Diamond and James C. Scott have done a 
great job of laying out how the domestication of certain crops led to 
the rise of capitalism and a population boom all during the last five 
percent of our species’ time on this planet. Great minds like Roderick 
Nash and Aldo Leopold have explored our connections, and discon-
nections, to the land. Rachel Carson and Bill McKibben have been 
vocal opponents of the scourge we’ve laid on wildlife, and guiding 
lights such as Richard Louv and Melanie Challenger have worked dil-
igently to help us to acknowledge a necessary connection with the 
natural world that we’ve tried, but failed, to divorce ourselves from. 

We have an abundance of well-thought-out reasons for why we find 
ourselves in a planetary pickle, and yet, why is it so difficult to do 
anything about it? I believe it is because collectively, we feel utter-
ly overwhelmed and incapable of the gargantuan task at hand. If 
anything gives me comfort, it’s that we’ve gotten ourselves, and the 
planet, into this mess primarily through a series of small actions 
that were intended to make our lives better. The only feasible way 
that we’re going to get out of it is by doing much of the same, only 
in reverse this time around. 

No matter how well we understand the root causes of the problems 
we face, the solutions seem nearly impossible to surmount. Just 
thinking of calving glaciers and the Great Pacific Garbage Patch fills 
me with anxiety. In some way or another, we’ve likely all contributed 
to these phenomena, but there isn’t an easy way out. Even if it’s only 
on some subconscious level, we all know that we’re sullying the bed, 
but how in the heck do we do anything about it? 

And so, when a young photographer or conservationist asks me in 
that necessary, starry-eyed way how to build a career in my field, I tell 
them to start small, to begin working at home, in their own community, 
and to focus on local issues and species that most people have never 
heard of. Then, they’ll be on their way to making a real difference. 
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Blue-chip wildlife films and sensationalist television channels such 
as Animal Planet, which have traditionally avoided controversial en-
vironmental topics, have taught us that the most important species 
are those that are large and furry — eyelids are a plus. We’ve been 
led to believe that blue-chip-level species are found only in wild plac-
es such as the Amazon and Yellowstone National Park. From a busi-
ness standpoint, who can blame these filmmakers? We humans are 
some of the largest creatures on this planet — more than 99 percent 
of life is smaller than your little finger — and we naturally associ-
ate with animals that are roughly our own size. And let’s not forget 
our talent for conflating rarity with beauty and importance, while all 
around us, as we mindlessly scroll on our phones or take out the 
trash, we are surrounded by a million overlooked miracles.  

Listen, I’m no heretic. I am also a fan of large furry animals and sto-
ried, biologically rich ecosystems such as the Amazon. If I close my 
eyes, I can teleport myself to a memory of a humid Amazonian dusk, 
unnerved by the eerie whoops of howler monkeys. I can conjure the 
cool, sulfur-tinged waters of the Yellowstone River eddying down-
stream in swirls punctuated by bison hooves. Truly, my heart beats 
a little faster when I think of such things. However, for all of the talk 
and admiration for megafauna and wilderness, what keeps me up at 
night is a deep concern that insects and other small species, mostly 
overlooked and maligned, are going extinct with little fanfare. Theirs 
are the stories that need to be told, and I regularly urge others to 
doggedly pursue them. 

Naturalist E.O. Wilson estimates that there 10 quadrillion insects in 
the world at any given time. To put this into perspective, the com-
bined weight of the world’s insects — also known as biomass — out-
weighs that of all of the other wildlife combined. 

Sleeping male 
blue-banded bees 
(Amegilla sp), 
Halmahera, North 
Maluku, Indonesia.
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Half-black bumble bee (Bombus vagans), 
Cougar Bay Preserve, Coeur d'Alene, Idaho
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Imperial Moth caterpillar (Eacles imperialis) on 
Sourwood (Oxydendrum arboreum) leaves in fall.
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If you placed all the insects on one side of a scale and all other ani-
mals — elephants and blue whales included — on the other, the bal-
ance would tip in the insects’ favor. What tragedies would befall the 
world’s ecosystems if they were to disappear? 

In recent years, several studies have raised alarm that the world’s in-
sects are disappearing at a rapid rate. A 2019 paper suggests that in 
the next several decades, as much as 40 percent of the world’s insect 
population may disappear. Once-common North American species 
such as the rusty-patched bumblebee have declined by 90 percent 
in the past 15 years. Today, many more people know about this rath-
er humble bumblebee, especially af-
ter it was placed on the Endangered 
Species List in 2017, but a decade 
ago, it was just another unknown in-
sect buzzing lazily across backyards 
and fields. Why do we only seem to 
care when something has become 
rare? Wouldn’t it be better to protect 
today’s common species now, before 
they become tomorrow’s rarities? 

The precipitous decline of insects has been referred to as a “death 
by a thousand cuts.” The causes range from habitat destruction to 
pesticides, introduced disease, and even light pollution. If there is 
one unfortunate thread that ties all of these factors together, it’s that 
they exist where you and I do as well. We are the tie that binds. 

Simply put, if you really want to do something for conservation, fo-
cus your lens and your time on the loss of what entomologist Piotr 
Naskrecki calls “the smaller majority.” In other words, photograph 
insects. Learn about their behavior. Study what they need to survive, 
and why their numbers are dwindling where you are.

This is where you can truly contribute to an ecological battle that’s 
being lost across the sprawl of North America’s monocultural crop-
lands and suburban lawns. 

I’m fortunate to call Livingston, Montana, my home. This small town 
of 7,500 people is situated on the Yellowstone River and lies only a 
short distance from Yellowstone National Park. People travel here 
from thousands of miles away each year in hopes of seeing a wild 
grizzly bear with their own eyes. However, what most people don’t 
realize is that one of this mighty predator’s most important food 
sources is a lowly gray moth. Each summer, millions of army cutworm 

moths leave the prairies to hide with-
in the shade of Yellowstone National 
Park’s talus slopes. A grizzly, in prepa-
ration for hibernation, can consume 
as many as 40,000 of these moths 
each day, which equates to approx-
imately 20,000 calories. When I see 
a grizzly, I can’t help but think of the 
moths that helped it make it through 
the previous winter. Large mammals 

are great, but without insects, life as we know it would cease to exist.  

So take up your camera, walk out the back door, and lie down on 
your stomach. Peer into the grasses, gently flip logs and leaves, and 
see what’s living there. Learn the names of your discoveries, read 
about their life history, and find out what they need to survive. Look 
for patches of habitat that need help, including the one surrounding 
your home. Plant wildflowers, mow less often, and avoid pesticides. 
Join your community parks and trails committee and speak up for 
insects. Share your photos with your neighbors, online, and in print. 
Find a creature that you love and become the expert on it. Most 
insects and other small creatures have never been photographed 
properly, and much of their behavior remains unknown. 

Why do we only seem to care 
when something has become rare? 
Wouldn’t it be better to protect 
today’s common species now, before 
they become tomorrow’s rarities? 
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Silver argiope spider (male and female), 
Pierre, South Dakota
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There isn’t any need to compete with one another. Just pick one thing 
and become the very best photographer of it. You’re not going to get 
rich, financially speaking, but you already knew that since you’re in-
terested in conservation. If you didn’t, spoiler alert! However, you will 
become wealthy in experience and opportunities to really make your 
mark. Elephants are extraordinary creatures that are need of help, 
but I’m not convinced that there is a need for more photographs of 
elephants. What the world really needs is more people dedicated to 
daily small actions for the preservation of the natural world. 

Jack Davis, an Australian Aboriginal poet and playwright, once wrote 
that if every person had a plant or animal to protect, we wouldn’t 
need to “save the wild.” Maybe this is wishful thinking on Davis’ part, 
but it has stuck with me. I think it translates well for conservation 
photographers as well. We all want to make a difference and see 
results, but why do we make it so damn hard on ourselves? 

Just walk outside, open your eyes, and dedicate yourself to speaking 
up for some little thing that needs a helping hand. 

And now, for those who skipped to the end, here’s that factoid for you: 
Did you know that tiger beetles run so fast that they blind themselves? 
They have to temporarily stop to reorient their minds with the world 
around them. There’s probably a lesson somewhere in there for all us. 
Time to get to work. 

Clay Bolt is a Natural History and Conservation Photographer specializing in 
the world’s smaller creatures who regularly partners with organizations such 
as the National Geographic Society and the Xerces Society for Invertebrate 
Conservation. His current major focus is on North American bumble bees. 
He was a leading voice in the fight to protect the rusty-patched bumble 
bee under the Endangered Species Act, which became North America's 
first federally protected native bee in 2017. In 2019, Bolt became the first 
photographer to document a living Wallace's Giant Bee—the world's largest 
bee—as a part of a four person exploration team to rediscover the species 
in the Indonesian islands of North Maluku. After the rediscovery he worked 
closely with Indonesian authorities and TRAFFIC to prohibit online sales 
of the insect across all major online sales and social media sites, as well 
as measures to prohibit non-scientific collection of the species across 
Indonesia.

In his current role as Communications Lead for World Wildlife Fund's 
Northern Great Plains Program he develops comms strategies to fight insect 
and grasslands biodiversity loss. Clay is a Fellow of the Linnean Society 
of London, Associate Fellow in the International League of Conservation 
Photographers (iLCP), and past president of the North American Nature 
Photography Association (NANPA). Learn more at www.claybolt.com.

Clay Bolt

Large mammals are great, but 
without insects, life as we know 
it would cease to exist.  

https://www.nationalgeographic.com/video/shorts/721309763520/
https://xerces.org/press/ghost-in-making-nationwide-release-of-revealing-film-about-decline-of-once-common-pollinator
https://xerces.org/press/ghost-in-making-nationwide-release-of-revealing-film-about-decline-of-once-common-pollinator
https://www.smithsonianmag.com/science-nature/bee-that-breaks-your-heart-180960900/
https://www.smithsonianmag.com/science-nature/bee-that-breaks-your-heart-180960900/
https://www.fws.gov/midwest/endangered/insects/rpbb/
https://www.nytimes.com/2019/02/21/science/giant-bee-wallace.html
https://www.nytimes.com/2019/02/21/science/giant-bee-wallace.html
https://www.worldwildlife.org/magazine/issues/spring-2018/articles/wwf-s-clay-bolt-on-the-value-of-the-northern-great-plains
https://www.worldwildlife.org/magazine/issues/spring-2018/articles/wwf-s-clay-bolt-on-the-value-of-the-northern-great-plains
http://www.claybolt.com/
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By Eli Martinez

UNDERWATER PHOTOGRAPHY
USING NATURAL LIGHT

Brown pelican and cormorant image captured off 
Magdalena Bay, Mexico.

Snapping images of feeding pelicans is a popular 
activity off Mag Bay. Normally the cormorants do not 
come due to the 100 plus pelicans crowding around. 
However we noticed this brave cormorant free diving 
down from behind all the pelicans, swim in and steal 
away fish scraps.

I managed to snap one image I was excited about 
of the cormorant as he plucked away a piece from a 
diving pelican.

1/400, f8, ISO 1250.
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Shooting with strobes is easily the most popular way to capture 
professional images in an underwater environment. There are 

considerable benefits to this method, and when done right, the im-
ages taken will jump off the page. However, you can capture images 
with a more natural look and a less intrusive approach to underwater 
wildlife: shooting with ambient light. It’s a less popular way of cap-
turing underwater images because it has some limits, but if done 
right, using nature’s light can offer you stunning results.

First, let’s look at what happens to light underwater. Water is much 
denser than air, about 800 times as much, which causes it to absorb 
light. The deeper you go, the more light loss you will experience, and 
because of this, color loss happens. Colors get absorbed at different 
depths; reds will disappear at around 15 feet, followed by oranges at 
30 feet, then yellows at about 60 feet. Your greens will disappear at 
around 100 feet, leaving you with flat blue color for your images. 

Because of this light absorption, you will need to compensate for 
the loss of color if you want your photos to show the true colors in 
the scene. Underwater photographers traditionally accomplish this 
by adding artificial light via strobes/external flash attached to their 
camera housing. Most set up their cameras with two strobes (two 
light sources) as that offers more lighting options to bring back those 
lost colors.

Shooting underwater images by adding artificial light has a lot of ad-
vantages. You don’t have to worry about cloudy days or low visibility, 
and you can even shoot at night. If you know how to use your strobes 
properly, you have the potential to create amazing images in almost 
any conditions. However, there are occasions when you can’t shoot 
with strobes, such as when swimming with humpback whales off of 
Tonga or diving with thresher sharks off Malapascua Island in the 
Philippines. Governments impose restrictions to protect wildlife as 
many of these animals are sensitive to light, and the suddenness of 
strobes spooks them. So, these rules are in place for a good reason. 

Even if you don’t want to shoot using ambient light, I think it’s essen-
tial for your craft to learn how to set up your camera for occasions 
like these. Remembering these tips can help you bring back images 
from your trips with proper color exposure that you can get excited 
about.

Before we get deeper into this article, I should disclose that I shoot 
almost exclusively using natural light. It’s just my preferred way of 
capturing images. I focus my photography and spend all of my un-
derwater time looking for big animals, especially predatory species; 
I’m passionate about those big toothy critters. I shoot with a Can-
on EOS 5D Mark IV, and my lens choice is a Canon 8-15mm fisheye 
wide-angle lens, in an Aquatica housing, with an eight-inch acrylic 
dome port. I used to use glass ports, which I love and prefer. How-
ever, sharks and crocodiles can be rough on dome ports, and I like 
to get close, so I decided it was friendlier on my pocketbook to go 
back to acrylic. Glass is so much better, but when you’re out at sea 
and your subject scratches your dome port . . . Acrylic is much more 
forgiving, and if the scratches aren’t too severe, it’s fixable while out 
on location.

So, back to the article . . .

THE EUPHOTIC ZONE

The euphotic zone is the upper part of any body of water that re-
ceives bright and clear sunlight. Even turbid, muddy water has one; 
it’s only a few centimeters in depth, but it’s there. The tropics have 
the largest euphotic zones, extending well past 260 feet, way past 
recreational dive depths. But for shooting pictures with sunlight, the 
euphotic zone is our best friend. Everything I talk about in this article 
refers to this zone and the natural, ambient light from the sun found 
there that allows us the opportunity to photograph. 

Underwater photography using natural light is an art and a learned 
skill, and many of the same rules from shooting on land apply.
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American Crocodile off Banco Chinchorro, Mexico. 

I have been trying to capture a nice over/under of 
the crocodiles here for some time. It is much more 
difficult with an 8 inch domeport, you really want 
to use a bigger dome port with more surface area, 
- but if you do not have one, you have to work with 
what you got. You just have to keep shooting and 
shooting and hopefully you get lucky. Really happy 
with this lucky capture.

1/250, f11, ISO 200.
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Just like on land, you’ll want the sun behind you, and the early-morn-
ing and late-afternoon hours create the best conditions for shooting. 
We’re also limited to what we can shoot based on the available light 
and visibility. When the sun is out, you’ll have plenty of opportunities 
to capture images. However, unless you have a great low-light cam-
era or are willing to bump up your ISO and risk noisy photos, if it’s 
cloudy or getting dark, you might as well put down the camera and 
enjoy the show.

Even if you have plenty of sunlight, that alone will not allow you to pro-
duce colorful, pleasing-to-the-eye images; you must learn how to set 
up your camera properly. Whether it’s a GoPro, a point-and-shoot, a 
DSLR, or a mirrorless, you need to understand your camera’s settings 
to get the most out of its capabilities. Specifically, because under-
water photography is affected by light, water conditions, depth, and 
the subject’s distance, you will need to change your settings contin-
ually. That being said, you will have to take it off all auto modes and 
go straight into manual mode for the best results.

Many nature photographers love to use shutter-priority and aper-
ture-priority settings, but I’ve never been a fan of those auto settings 
for underwater photography, especially since your shutter speed and 
your aperture really do not change much once they are set. I prefer 
having control in that ever-changing underwater world. Water, espe-
cially the ocean, moves continuously; wind, swells, and currents af-
fect visibility, and your camera can easily get confused. For example, 
at the beginning of a dive, you might have clear blue water, with more 
than 100 feet of visibility, but toward the middle of the dive, low-tide 
conditions might set in and bring in dirty green water, dropping the 
visibility down to less than 10 feet. That sounds extreme, but it hap-
pens more often than you would think. We always have to be ready 
for environmental changes that affect our photography, and auto 
settings don’t know how to handle those changes very well.

Striped marlin feeding on 
baitballs off Magdalena Bay, 
Mexico. For marlin you need 
faster shutter speeds if you 
want to freeze the action, 
especially when they explode 
through the baitballs. 1/640, 
f8, ISO1600
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Atlantic spotted dolphins off Bimini Bahamas. Your 
shutter speed is definitely a must with dolphins, 
these guys are difficult to track through the water, 
so they are great examples of sticking your arms 
out, pointing the camera in their direction and 
firing away. If your setting are on, you will capture 
something worth sharing. 1/500, f8, ISO 1000
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The problem with auto settings is that they are designed for land en-
vironments, not the underwater world. I always found they tend to 
overcompensate, and I never really liked the results produced when 
the camera chose the settings for me. Therefore, manual settings are 
my go-to when I set up my camera, and I always have my histogram 
on so I can make sure the images I capture are correctly exposed. 
Later in this article, I’ll share some examples of settings I use for 
different species of big animals and environments I photograph as 
well as why I choose them. However, before I do that, I want to talk 
about one of the most important tools in an ambient-light photogra-
pher’s arsenal: custom white balance. It is everything in this type of 
photography. You can have every other setting of your camera dialed 
in perfectly, but if you don’t set up your custom white balance, you’ll 
have a lot of trouble capturing color in your underwater images, even 
if you’re shooting in RAW. So, if you don’t set up your custom white 
balance correctly, you might mess up those once-in-a-lifetime shots 
. . . or your camera will.

CUSTOM WHITE BALANCE

OK, the first thing is — ignore the white-balance presets provided to you 
by the camera manufacturer and go straight to the custom white-bal-
ance mode. Those presets are not for water, so never use them. Next, 
snap an image of something white or gray that’s illuminated by the 
light in which you’ll be shooting for your white-balance reference. Of 
course, this has to be done in the water. The custom white balance 
tells your camera what colors are white. Like the presets, custom 
white balance will apply a single color temperature to everything in 
your frame. Setting that up properly is the magic ingredient you need 
to shoot amazing underwater images. If you set it up right, your final 
captures will be much better and closer to what your eye sees when 
you are on the dive.

I won’t get into in-depth specifics of the exact how-tos of setting up 
custom white balance on your cameras because all manufacturers 

have their own way of doing things. I recommend you go through your 
manual or visit YouTube; it has excellent video tutorials on everything 
these days. You’ll need to learn this step exceptionally well because 
you’ll do this a lot throughout your dive. You will be white-balancing 
your camera as you descend and ascend every six to ten feet. Yup, 
that is how often we recommend you do this step.

As I mentioned earlier, the density of water has huge effects on 
colors, resulting in dull images as well as decreased contrast and 
image sharpness. So, as we descend, we need to continuously 
white-balance our cameras using a white or gray card. You can buy 
white-balance cards for underwater; however, if you forget your 
balance cards or do not have one, you can always improvise. In the 
past, I have taken pictures of the bottom of the boat (if it’s white), 
divers wearing white fins, the white trim on a diver’s wetsuit, or even 
a dive slate. Usually, however, I take pictures of the white sand on 
the ocean floor for my white reference.

If I don’t have a balance card for gray colors, I improvise and use a 
diver’s scuba tank as my color reference. it works really well. If you 
arrange it ahead of time with a diver, you can white-balance the whole 
way down as they descend with you. Some scuba divers will look at 
you funny or take offense if they turn around and have no idea why 
you’re taking close-up pictures of their bum area. It can get weird 
really fast. When I am free diving or surface swimming with sharks 
or dolphins, I will often use the boat’s propellers for my color refer-
ence. It works well and gives you much better color than you would 
get by using white cards near the surface.

Before you set up your white balance, I recommend that you dial in 
the rest of your camera’s settings. Keep in mind that you will need 
to use different settings to shoot in ambient light than to shoot with 
strobes. I admit I don’t know everything; I’m forever a student of this 
wildlife photography game, and I’m always trying to improve my art. 
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Humpback whale mom and calf, off Ha’apai, Tonga.

The toughest subjects to photograph are always the 
largest, this is because you have to have distance 
between you and the animal, to get it all in the frame. 
There is just so much water and floating debris between 
you and the animal, it make it difficult to capture a nice 
sharp image. All you can do is keep shooting and some 
days it just works out.

1/250, f8, ISO 500.
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Some of you might not agree with my choices for 
settings, but these have worked for me, and I’ve been 
really happy with the results. Here are some of the 
settings I use.

SHUTTER SPEED

Normally, when shooting with a strobe setup, one of 
the most common go-to settings for shutter speed is 
1/125th of a second, but natural light requires a differ-
ent approach. For your settings, the same rules that 
apply on land apply underwater; every animal is dif-
ferent, and your settings will depend on what you are 
shooting and how fast they are moving. For example, 
when shooting tiger sharks, my go-to shutter speed 
is 1/320th of a second. Even though they are slowish 
moving, I don’t like going any lower than that because 
I’m also moving. At 1/320th of a second, I’m comfort-
able that I can capture the animals’ details. 

If I’m photographing dolphins, then my shutter speed 
will automatically be 1/500th of a second because 
these guys are speedy, and most of the time, I have to 
swim hard to keep up. The only time I shoot any low-
er than 1/320th of a second is if I’m photographing 
an animal in low-light conditions, like orcas in Nor-
way, where we have very little to no sunlight to help 
us shoot. Of course, any image I capture there will be 
extremely grainy, and I’ll have to try and work with it 
in post-production to make it look decent. But other 
than that, I go straight to 1/320; that’s always going 
to be my starting point. Some might think it’s a little 
high, but for the wildlife I target, it works well.

Orcas off New Zealand. Easily my most 
favorite day in the water with big animals. I do 
admit that on this particular day I was more 
interested in interacting with these animals then 
photographing them, so my settings were not 
where they would normally be. Thankfully my 
shutter speed was up, but my f-stop was wide 
open, definitely not where I would normally have 
it. 1/500, f 3.5, ISO 400



 50The Journal of Wildlife Photography 

Beluga whale off Churchill, Canada. The 
waters off Churchill are extremely murky 
so the best opportunities for images is 
when the whale is swimming at the surface, 
within inches of your dome port. Which is 
how I was able to capture this image of the 
beluga. 1/400, f8, ISO 500.
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American Crocodile off Banco Chinchorro, MX. Trying to capture images of an 
ocean animal swimming over head is always tricky, especially with the sun in the 
shot. Those shots normally get sihlouetted but because I was extremely close 
to the croc as it swam overhead, it worked out really well. I am not sure how the 
image would of come out if I was further away from it? 1/320, f8, ISO 200

ISO

To use auto ISO or not to use auto ISO is the big question. I have 
never liked the results of auto ISO underwater. In my opinion, it just 
doesn’t work very well. So, I prefer to set my ISO manually and then 
use my histogram to help me decide where it needs to be. 

How much sun is out helps me determine my starting points when I 
first jump in the water. If we have a lot of sun, I’ll start with 400 ISO, 
but I’ll bump it up to 800 ISO if it’s a bit cloudy. Before making that 
final adjustment, I do a complete 360-degree spin to see how much 
my histogram is jumping around — this helps me find a happy me-
dium that will work even if I’m facing a little bit toward the sun. This 
has always worked well for me and has helped me make sure my 
images were exposed correctly.

APERTURE

This number is pretty consistent for me, and my standard settings 
are between f/9 and f/11. I do not flirt or move this number around 
much unless I’m trying to photograph over/unders; in that case, I’ll 
move my f-stop between f/11 and f/14 or above. Or, if I’m shooting 
in very low-light conditions, I’ll open it up as much as my lens will al-
low and try to get as much light as I can. 

I prefer to shoot my images in that range (f/9 to f/11) to keep as much 
of the animal in focus as possible. When you photograph sharks and 
whales, you spend the majority of the time with your arms stretched 
out and the camera far away from your body — basically shooting 
blind. Often you shoot like this to try and get closer to the animals. 
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streamlined because you don’t have strobes and strobe arms cre-
ating drag, which helps so much. Ambient-light photography is also 
less intrusive for wildlife. Without lights popping in an animal’s 
face, it allows you to get closer and stay longer. My favorite types 
of images I capture are when the animal is mere inches in front of 
my dome port. No strobes firing means the wildlife may tolerate 
me for much more extended periods. Because of this, I can spend 
more time trying to capture those very precious moments that we 
all hope to experience as wildlife photographers. 

Of course, you still want that sharp eye, but it’s more difficult if you’re 
shooting off the hip like that. Setting up the camera with a larger 
depth of field will help you get more shots with eyes in focus. 

FOCUS POINTS

For this style of photography and the necessary, and constant, move-
ment of the photographer involved, you always want to shoot with 
a wide dynamic autofocus area, never single point. If you shoot sin-
gle point, you’ll miss a lot of shots. Shooting with a wide focus area 
helps to make sure the animal stays in focus. However, I don’t rec-
ommend shooting with all your focus points activated; personally, 

I prefer having only the center area activated for focusing, which is 
somewhere between nine and 15 focus areas.

Big animals often have little animals swimming around them, and 
those pesky fish will steal your camera’s focus, like a branch in front 
of a songbird on the tree. Limiting the focus area on your camera will 
help you capture more in-focus images of your subject. 

POST-PRODUCTION WORK

Do I work with my images in post to make them look good? Of course 
I do. Every photo I wish to use will go through a process of editing in 
Photoshop to make it look better. Of course, the closer I am to the fi-
nal image when it comes out of the camera, the better. But because I 
shoot in RAW, the images straight out of the camera will not look as 
good as they will when I give them a little bit of love during post. I am 
not a purist and have no issues with editing an image to make it look 
the best that it can. Plus, sometimes I photograph an animal and the 
image does not come out that great, but I want to try and salvage it 
because I’m in love with the moment or the animal I photographed. 
So yes . . . I have no issues with editing any of the photos I capture. 

What I love most about this photography style is the freedom it 
gives me when I’m in the water. When free diving, you are more 
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filmmaker with a deep passion for predatory species, especially sharks, 
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By Joe McDonald

SOME COLD HARD FACTS
ABOUT THE GREAT MIGRATION



 54The Journal of Wildlife Photography 

With spring and ever-increasing COVID-19 vaccinations, travel, 
particularly international travel, may soon be on the horizon. 

For one non-human mammal in particular, that international travel is 
already taking place, as upwards of one million white-bearded wil-
debeest (AKA gnus) are presently undergoing their annual migration 
from the lower reaches of Tanzania’s Serengeti to the grazing plains 
of Kenya’s Masai Mara. That migration draws its own migration of a 
kind, as thousands of photographers travel to northern Tanzania and 
the Masai Mara to witness this incredible event through the months 
of July, August, and September.

Let me first clarify a very misleading and often very misrepresented 
assumption about this gnu migration. Many of the photographers I’ve 
talked with believe that this migration is centered around what can be 
very dramatic river crossings at the Mara River. Many have the belief 
that the Mara River cuts across the gnus’ path, and the river must be 
crossed for the gnus to complete their migration. This isn’t true.

The Mara River runs, roughly, from the north to the south as it pass-
es through Kenya’s Masai Mara Game Reserve. This reserve abuts 
Tanzania’s Serengeti, and indeed the two are part of the same eco-
system. In Tanzania’a northern Serengeti, the Mara River hangs a 
right, traveling in a slightly southwesterly direction as the river flows 
toward Lake Victoria. So why the geography lesson?

There’s a whole lot of countryside to the east of the Mara River, and 
gnus can travel north toward the Masai Mara without ever having to 
cross the river, and later, head back using the same path. The river 
isn’t a boundary. That said, gnus in the thousands often cross the 
Mara River, and they may travel east to west one day, and then two 
days, or the next day, or a week or more later, the same herds may 
cross again, crossing from west to east. I’ve seen large herds cross 
the Mara River in one direction, get there, and minutes later turn 
around and head back the way they’ve come. 

I’ve seen herds on opposite sides of the Mara River where one is 
crossing from east to west, while in other streaming lines of heav-
ing beasts, gnus cross in the opposite direction, from west to east, 
reminding me of a very busy four-lane highway.

These river crossings of the Mara generally begin in late June or 
sometime in July. But the gnus are on their own schedule, dictated 
by the rains. If Tanzania’s Serengeti receives a lot of rain in the cen-
tral or northern section of the park, gnus may linger there for weeks 
as they feed on the fresh grass. Some years, few gnus evre reach 
the Masai Mara as the grazing south in the Serengeti requires no fur-
ther travel. In a typical year, and longtime safari experts agree that 
today there is no typical year, the gnus should be in the Masai Mara 
by August and remain there until at least the middle of September. 
But once again, the quality of the grazing is what matters, and we’ve 
had Mara River crossings as late as early December!

Another sad misconception about these river crossings is that they 
are always dramatic, with gnus leaping off dust-shrouded riverbanks, 
plowing through rushing currents, vanishing suddenly beneath swirl-
ing waters in the prehistoric maws of gigantic Nile crocodiles, or 
dodging those same jaws as unseen monsters lunge for a mouthful 
of gnu as they gather at the river’s edge. Those images, and there 
are thousands in stills and in video, draw photographers hoping to 
witness a similar event.

Now here’s the reality. The water level of the Mara River varies, and 
today the very real fear is that the Mara will at times run nearly dry 
as drought, dams, and overuse further upstream compromise the 
water flow. I’ve witnessed dozens of river crossings where gnus 
barely got their ankles (if they had ankles) wet, and the great river 
crossing was no more than a river wading. Of course, some years 
the river runs as strongly as it ever has, and when the gnus do 
cross, the imagery is dramatic, as gnus splash and jump and swim 
across a powerful current.
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I must confess, I’m as anxious to capture that defining predatory 
moment when a huge Nile crocodile lunges at a naïve gnu as any 
photographer, and yet in more than 30 years of photography, I’ve only 
seen this happen a couple of times, and never when I was in a prime 
position to catch a truly dramatic image. Virtually every wildlife pro-
gram featuring the river crossings includes one of these predatory 
scenes, but what isn’t told or shown are the days or weeks spent at 
one location waiting for gnus to cross there, and with hungry croc-
odiles in attendance as they did so. Luck certainly plays a part, and 
if you’ve been to the Mara and saw this, or if you go and do see a 
crocodile pick off a gnu, count yourself lucky. More often, you’ll see 
the aftermath, as crocodiles tear into a carcass or, less common-
ly seen, one of these underwater predators pulls down a gnu as it 
swims across the river. This predation is most likely to occur early 
in the season when gnus first cross the rivers and the crocodiles are 
hungry, as their last meal may have been nearly a year ago when the 
herds last crossed.

Other predatory action can happen, however. Lions, leopards, and 
spotted hyenas often prey upon gnus approaching the river or 
scrambling out after making a crossing. On one of our visits, we 
were told that at another river, a leopard had been catching young 
gnus, sometimes catching and killing three or more during a single 
crossing. The river was the Talek, a tributary of the Mara that runs 
as little more than a stream during the migration.

Hearing this news, we headed to the Talek at dawn and spotted the 
leopard almost immediately. That was the easy part.

Gnus cross the Talek, which runs somewhat perpendicular to the 
Mara, but on this morning, not a gnu was in sight. That’s not unusual, 
as thousands of gnus could suddenly appear on the horizon within a 
matter of hours. Knowing this, we weren’t discouraged, and driving 
off to the side where we would provide plenty of room for any gnu 
herds to pass into the dusty trench of the Talek riverbed, we waited. 

Our leopard was nowhere in sight, but we assumed she was in hid-
ing, waiting for the gnus to arrive.

Hours passed before any gnus showed up and began crowding on 
the ridge overlooking the Talek. As they moved closer, another sa-
fari vehicle filled with tourists drove up and stopped at the crossing 
point, blocking the gnus’ travel. The gnus turned around and headed 
back up the hill. That crossing was spoiled. The tourists drove on.

Later, a troop of olive baboons sauntered along the riverbank. This 
was even more serious, as a troop of baboons are a serious threat 
to any leopard. At night, perhaps, the leopard rules, but by day, if 
a leopard is spotted, baboons will take chase, and if they’re lucky 
enough to catch the fleeing cat, they’ll tear it to pieces. If a leopard 
in a tree spots a distant troop of baboons, it will quickly slip to the 
ground and hide until the danger passes. When we saw the baboons, 
our vigil became very, very speculative. The leopard may have slunk 
hundreds of yards away to avoid being spotted.

But we stayed, and six hours after the first and only time we’d first 
seen the leopard, another herd of gnus appeared and headed toward 
the river crossing. It was now past noon and the tourists were back 
at their various camps enjoying a lunch or a siesta, so one potential 
obstacle was gone. But was the leopard still there?

The crossing started, with gnus running down the steep riverbank 
and up the other side, unimpeded by any cat, when suddenly the 
herd broke into a gallop, scattering in every direction. There, right 
before us, the leopard rode on the back of a gnu. We couldn’t believe 
our luck! Then the leopard fell off and dashed into the brush, and the 
gnus kept running.

Our guide suggested we drive forward, as the herd was now either 
across the riverbed or heading away downriver, and as we did so, 
we spotted our leopard once again, this time latched onto the neck 
of a young gnu, standing in the only open window in the thick vege-
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tation along the riverbank. The leopard held on, flipped the gnu, and 
dragged it into cover. We got our shots, well deserved after a six-
plus-hour wait.

We’ve seen lions take down gnus along the river, and hyenas grab 
zebra colts in the herds that often accompany the gnus, and we’ve 
witnessed our share of crocodiles pulling gnus, zebras, and impalas 
to a watery grave, but my leopard anecdote should illustrate the role 
that patience plays in capturing such an event.

That said, patience can be a real detriment to enjoying a safari. Let 
me explain. I’ve known photographers who have spent their entire 
safari parked along the river’s edge waiting for the gnus to appear 
and cross, and none did. Opportunities to photograph innumerable 
other subjects were lost. 

That might be fine for long-time safari veterans who have seen and 
photographed everything, but for folks who have never been on a pho-
tographic safari before, putting all your eggs in one basket, so to speak, 
really risks disappointment. My recommendation is this: If herds are 
building and visible from the river, then waiting may be worth it. And 
I emphasize “may” be worth it. If no herds are in sight, I’d suggest 
checking out other subjects and enjoying the myriad opportunities an 
East African photo safari provides.

As I indicated earlier, there is more to the gnu migration than just a 
Mara River crossing, and indeed some of the most dramatic croc-
odile predation scenes you may have seen on TV may have been 
made in the western Serengeti along the Mara River. But there is 
more than just crossings!

The gnu migration travels in a rough clockwise pattern. Let’s say it’s 
late September in a typical year. If we start at Kenya’s Masai Mara, 
the herd moves south/southeast, reentering the Serengeti and pass-
ing through the central and eastern portions of that park, or moving 
further eastward into the semi-protected countryside of the Ngoron-

goro Conservation Area. By January, the herds should be in the low-
er half of the Serengeti where volcanic-enriched soils create a short-
grass, nutrient-rich pasture where gnus gather in vast numbers to 
give birth. Between late January and the beginning of March, hun-
dreds of thousands of gnu calves are born to the tune of as many 
as 8,000 a day. Much of this mass birthing occurs in a two- or three-
week period, providing so much easy food for predators that they 
are sated, leaving the majority of the newborns safe. This birthing is 
as exciting in its own way as any river crossing, and herds in these 
numbers can be staggering. Gnus may extend from one horizon to 
another, in every direction, merging as distant black lines or irregu-
lar patches of dark forms in the distance. Up close, the gnus’ grunts 
and honks sound very much as if they’re saying their name “ga-nu, 
ga-nu,” and the audio can be all-pervasive to your senses.

Witnessing a gnu birth is partly a matter of luck and largely a matter 
of persistence. If you’re there during the peak birthing time, usually 
mid-February, and if you scan the butt-end of every passing gnu as 
they travel across the grasses in long lines, you’re likely to spot the 
hooves of a soon-to-be born baby gnu emerging from one. If you 
can follow that mother-to-be and keep her in sight as she passes 
through the herd, you might eventually see her lie down and begin 
to push. This can take hours. At the moment of birth, some mother 
gnus stand up and literally twirl in a circle, spinning their babies out 
and into a new world. Some gnus simply stand, and some, usually 
the most frustrating to watch, simply stay lying down and pop out 
their newborn. 

One of the most endearing sights is to watch a baby gnu, all wet-mat-
ted fur and gangly on its unwieldly stilt-like legs, attempt to rise for the 
first time. Just four or five minutes after birth, the gnu calf will attempt 
to stand and almost always will fail, flopping onto its backside, tipping 
over like a fallen tree, or crashing headfirst, rolling into a somersault. 
This may happen several times, but within eight minutes, most calves 
will have their legs, standing wobbily and making their first tentative 
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steps. Within another eight minutes, the baby will be following the 
herd, not running as fast as it may in another day or so, but still im-
pressively fast for an animal that young.

It is very important to give these birthing mothers plenty of space, 
for if a vehicle moves too close just after the baby is born, the moth-
er may move off. 

The baby, however, will look about and fixate on the nearest object, 
which may be YOUR vehicle. Nothing is more heartbreaking to see 
than a now-imprinted gnu calf following behind a vehicle, thinking it 
is its mother. That calf will die, either slowly through starvation, or, if 
it’s lucky, quickly in the jaws of a predator.

Predatory behavior is truly at its peak at this time as there’s so much 
easy prey, so if you’re interested in that aspect of behavior, there is 

no better time. That said, predators are opportunistic and, for the 
most part, most active at night, so it’s quite likely you’ll see and pho-
tograph a lot more animals in the act of dining than actually catch-
ing their prey. But luck can be with you, so keep your eyes open for 
those chances.

Here’s a very odd example of this. We were driving along a little-known 
lake bed in the southern Serengeti when we came upon a lioness 
surrounded by more than a dozen dead gnu calves and several baby 
zebras. None had been eaten, which was odd, as lions generally feed 
immediately on what they catch, although they might take down an 
odd stray that wanders by in the interim. But this carnage was unique. 
I soon discovered why.

The lioness was missing most of her lower jaw. I’m guessing that 
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punctuated with some serious fights as two males clash, pushing and 
shoving across the grasslands, their horns temporarily interlocked 
as they engage. Meanwhile, the females move on.

In writing this, I do not want to dampen anyone’s enthusiasm about 
seeing this incredible spectacle, but I do want to clarify that the ”mi-
gration” is not defined by the river crossing, and photographers ex-
pecting to witness a grand crossing can be in for a disappointment. 
In all the safaris my wife and I have led to Kenya and northern Tan-
zania during the time of the river crossings, we’ve missed only once, 
but we’ve also enjoyed all the incredible photographic opportunities 
the Serengeti and the Mara have to offer. In doing so, one gets a 
complete experience, and even if that great river crossing is no more 
than a wading, there will be plenty of other images that make your 
time worthwhile.

she had been chasing a common zebra that got in a lucky kick, hook-
ing into the lioness’s jaw and removing it as the zebra galloped on. 
The lioness was incapable of eating as she had no way to tear into 
her food. But she could kill, and there was ample evidence of that. 
So we waited, as gnu herds passed by and with them the occasion-
al orphaned gnu calf. It wasn’t long before another calf ran by, and 
in a swirl of alkaline dust, the lioness tackled the calf, embracing it 
with her powerful forelimbs and bearing down upon its neck with her 
still-functional upper jaw. It was messy, it was sad, but it was nature, 
and eventually the calf expired. The lioness held it for awhile, then 
wandered off into the shade, leaving one more carcass in her arena 
of carnage.

Two days later, we returned to the same spot, and the lioness was 
gone. She may have died from starvation, but it’s more likely that she 
was discovered by a clan of spotted hyenas that took advantage of 
their ancient enemy. 

By mid-March, gnu birthing is at its ebb, and the herds begin to move 
once again, this time to the north and northwest. Their progress is 
dictated by the rains, and it’s unclear how exactly gnus know where 
the new, fresh grass is located. There’s speculation that they move 
toward the sound of thunder, or the sight of lightning or dark clouds, 
or perhaps an intangible, to us, scent of distant rain. At any rate, the 
herds go where the grass grows fresh, and wherever that may be, by 
June the gnu males go into rut, and that too is quite the spectacle. 

Gnus, in my opinion, have a very bad rap, often considered to be very 
stupid animals, an opinion often reinforced when you see a river 
crossing, but consider this: Gnus are the most abundant of all the 
African plains animals. They must be doing something right. That 
said, watching a bull gnu strut about, or hop and jump in circles as 
it claims a temporary patch of territory, certainly provides some fuel 
to the idea that this critter ain’t too bright! These territorial displays 
are amusing to watch and exciting to photograph, and they’re often 
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The silence of this place is deafening. It’s a lost world, forgot-
ten by time and passed over by the hum of civilization. Though 

the snow has begun to melt here, the ambient temperature is well 
below freezing this morning and will continue to fall until the sun 
at last begins to bathe the hardstem bulrush marsh that stretches 
out before me.

I will be the only human for miles in all directions that this place 
will see today.

Elsewhere in this ecosystem, grizzlies are beginning to descend from 
the lofty heights where they dig their winter dens. Many will have cubs 
of the year in tow, desperately trying to keep up with Mom as she 
puts nose to the wind in search of food to restore lost fat supplies. 
In lower elevations, where the sweet scent of sagebrush fills the air, 
greater sage grouse are putting on a spectacular show staged at an-
cient leks, where the males of their kind have gathered this time of 
year — as they have for the last 10,000 years — to strut their stuff for 
the hearts and minds of the ladies. Wolf packs all over the ecosys-
tem are welcoming pups into the world now, and bison are beginning 
the arduous migration back onto the Yellowstone plateau from their 
winter haunts as snow melts higher up.

So many subjects to photograph.

So many stories of life and survival unfolding all across this land-
scape at any given time.

The object of my desire this morning is one such story that has 
been replaying itself in the Greater Yellowstone Ecosystem (GYE) 
since the end of the Pleistocene — the return and courtship of the 
sandhill cranes.

To witness this event is to behold one of the truly magnificent wild-
life spectacles on Earth. Though there are greater congregations of 
these birds elsewhere during the migration, the GYE holds the larg-

est concentration of breeding sandhill cranes in the world. And Grays 
Lake, where I find myself lying belly down on the still partially frozen 
ground tucked behind a 600mm lens, is the undisputed epicenter of 
this action.

Named after Canadian fur trapper John Gray, Grays Lake isn’t so 
much a lake as it is a marsh. This is an important concept. Marsh-
lands in the Rocky Mountains are few and far between. But here, 
an extensive wetland system composed primarily of shallow ponds 
and bullrush create an oasis in an otherwise parched landscape. 
And when it comes to sandhill cranes, nothing says home quite like 
bullrush.

At first glance, it’s tough to make the connection between this marsh-
land, some 100 miles from Yellowstone National Park, and the Great-
er Yellowstone Ecosystem. But that’s the nature of the beast. Eco-
systems do not conform to political lines scratched across a map. 
They are messier than that. The one that we call the GYE is like an 
octopus, with arms and tentacles sprawled out across entire water-
sheds, unfurling down the course of rivers, reaching to ensnare a 
distant mountain range that functions as a migratory corridor, and 
spilling out into lower elevations surrounding the Yellowstone pla-
teau that serve as critical wintering grounds for so many species.

When we speak of the GYE, we might be talking about Yellowstone 
National Park, the heart and soul of this ecosystem. We might be 
talking about Caribou National Forest, the Wind River Range, the tow-
ering pinnacles of the Tetons. Or we might be talking about places 
like Grays Lake National Wildlife Refuge. All of these places, and so 
many more, fall within one of the largest intact ecosystems left in 
the northern hemisphere.

The air, that was so still, so silent, just moments before begins to fill 
with the first calls of the sandhill cranes. There is something primi-
tive, dare I say prehistoric, to the guttural croaks, whoops, and duets 
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that males and females will play out together. “Prehistoric” may very 
well be the right description: Towering above other North American 
birds, the greater sandhill crane that breeds here in the GYE stands 
up to five feet tall. More velociraptor than bird.

Studying a pair of cranes through my viewfinder, I see that their plum-
age is just beginning to take on a reddish tone from the mud they 
use to ritualistically coat themselves this time of the year. This is a 
strange behavior that we still have yet to get to the bottom of, and 
it appears to be unique to the greater sandhills of the West and not 
the Florida subspecies.

Theories abound here. One of which is the fact that red ochre was 
used by many American Indians to cover their body as a form of in-
sect repellent (giving rise to the term “red man”). 

On the other hand, wolves and coyotes are both red-green color blind. 

Predator and prey are always locked in a dance together. Evolution 
begets evolution. You might call it a dynamic equilibrium. And when 
it comes to such matters in this ecosystem, the working hypothesis 
is that wild canines such as wolves are and were the driving force 
of evolution behind elk, bison, and moose all having reddish-colored 
babies. 

Red is a tough color to come by naturally. Not many species do it. But 
for a red-colored elk calf bedded down in green-colored sagebrush, 
wolves and coyotes and bears see nothing but gray upon gray. 

During nesting season, sandhill cranes have every reason in the world 
to camouflage themselves. Their red-colored colts come with such 
visual protections pre-installed. But when the giant parents sit atop 
the bullrush nests, perhaps the red ochre they paint themselves with 
imparts a protective measure against announcing their location. 

Again, this is only a hypothesis. It’s tough to ask the sandhill cranes 
themselves. And it’s also all too easy to assume that everything we 
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see in nature has an inherent evolutionary function. Let us not forget 
that other great power in the universe: sexual selection. Many differ-
ent birds go to great lengths and effort to attract mates with elab-
orate dances and even color-coordinated artwork, such as we find 
with the infamous bowerbird of New Guinea and Australia. In this re-
spect, the sandhill crane bests just about everyone else in the avian 
world of North America with their acrobatic leaps and twirls. They 
fly in sticks only to toss them high into the air and leap eight feet off 
the ground to gracefully catch them again. They dip. They throw out 
their great wings. Then bow low before a prospective mate. Most 
people are left spellbound, with mouths agape, the first time they 
witness this marvel. Me, I’ve had the privilege to behold such danc-
es hundreds of times, and I’m still left speechless every time. 

Whatever motivates these birds to lavishly decorate themselves with 
this mud, we do know they are the only one of their kind to do so in 
North America. And from the perspective of a working wildlife pho-
tographer, this red ochre, the mud on the beaks, the exotic nature of 
their courtship and breeding, is what helps to visually tell the story 
of the life and times of sandhill cranes. 

Photographers would do well to think outside of the box this time of 
year when it comes to photographing the GYE (Yellowstone Nation-
al Park is kind of a giant square!). April and May are the two months 
that you simply do not want to overlook places like Dubois, Idaho, 
for sage grouse; Rexburg, Idaho, for burrowing owls; and Greys Lake 
National Wildlife Refuge for breeding sandhill cranes. While the char-
ismatic megafauna in higher elevations are just beginning to stir, 
down in the prairie, along the fringes of the ecosystem, the action is 
hot and in full swing. 

The Greater Yellowstone Ecosystem is a living entity, one driven by 
cycles and rhythms. To go beyond the trite and the cliché when pho-
tographing in any landscape on Earth, you must keep time with the 
pulse of that ecosystem.

In Yellowstone, as with any location, each month provides us with 
distinctly new opportunities.

It is our job to understand this.

It is our job to know those cycles, those rhythms, and what makes 
our query tick. When do they migrate, and why? Where will they come 
back to when they return? What makes those locations special out of 
the 34,000 square miles that this ecosystem encompasses? These 
are the questions we must ask ourselves as wildlife photographers. 
To understand this gives us the ability to create order out of chaos 
and find predictability in what we have always been told is complete-
ly unpredictable. 
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THINKING LIKE A MOUNTAIN: 
WOLVES & DEFORESTATION
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Aldo Leopold is considered by many to be one of the most  
 important conservationists of the 20th century. Like so many before 
him, his past stood in unique contrast with his future. As a prolific 
Hunter in his youth, and one who took pleasure in killing predators, 
Aldo Leopold would one day become one of the leading voices in 
wildlife conservation.

Thinking like a Mountain is the classic story of how Leopold found 
perspective in the eyes of a dying wolf, and one that has long been 
considered a founding document of the conservation movement.

A    deep chesty bawl echoes from rimrock to rimrock, rolls down          
 the mountain, and fades into the 

far blackness of the night. It is an out-
burst of wild defiant sorrow, and of 
contempt for all the adversities of the 
world. Every living thing (and perhaps 
many a dead one as well) pays heed to 
that call. To the deer it is a reminder of 
the way of all flesh, to the pine a fore-
cast of midnight scuffles and of blood 
upon the snow, to the coyote a promise 
of gleanings to come, to the cowman 
a threat of red ink at the bank, to the 
hunter a challenge of fang against bul-
let. Yet behind these obvious and im-
mediate hopes and fears there lies a deeper meaning, known only 
to the mountain itself. Only the mountain has lived long enough to 
listen objectively to the howl of a wolf.

Those unable to decipher the hidden meaning know nevertheless 
that it is there, for it is felt in all wolf country, and distinguishes that 
country from all other land. It tingles in the spine of all who hear 
wolves by night, or who scan their tracks by day. Even without sight 
or sound of wolf, it is implicit in a hundred small events: the mid-

night whinny of a pack horse, the rattle of rolling rocks, the bound of 
a fleeing deer, the way shadows lie under the spruces. Only the ined-
ucable tyro can fail to sense the presence or absence of wolves, or 
the fact that mountains have a secret opinion about them.

My own conviction on this score dates from the day I saw a wolf die. 
We were eating lunch on a high rimrock, at the foot of which a turbu-
lent river elbowed its way. We saw what wethought was a doe ford-
ing the torrent, her breast awash in white water. When she climbed 
the bank toward us and shook out her tail, we realized our error: it 
was a wolf. 

A half-dozen others, evidently grown 
pups, sprang from the willows and all 
joined in a welcoming melee of wag-
ging tails and playful maulings. What 
was literally a pile of wolves writhed 
and tumbled in the center of an open 
flat at the foot of our rimrock.

In those days we had never heard of 
passing up a chance to kill a wolf. In a 
second we were pumping lead into the 
pack, but with more excitement than 
accuracy: how to aim a steep down-
hill shot is always confusing. When 
our rifles were empty, the old wolf was 

down, and a pup was dragging a leg into impassable slide-rocks. 
We reached the old wolf in time to watch a fierce green fire dying in 
her eyes. I realized then, and have known ever since, that there was 
something new to me in those eyes something known only to her and 
to the mountain. I was young then, and full of trigger-itch; I thought 
that because fewer wolves meant more deer, that no wolves would 
mean hunters' paradise. But after seeing the green fire die, I sensed 
that neither the wolf nor the mountain agreed with such a view.

We reached the old wolf in time to 
watch a fierce green fire dying in 
her eyes. I realized then, and have 
known ever since, that there was 
something new to me in those 
eyes something known only to her 
and to the mountain.
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In wildness is the salvation of the world. Perhaps this is the hidden 
meaning in the howl of the wolf, long known among mountains, but 
seldom perceived among men.

Reprint. Flader, Susan. Thinking Like a Mountain: Aldo Leopold and the Evolution of an Ecological Attitude Toward Deer, 
Wolves, and Forests. Columbia: University of Missouri Press, 1974.

Since then I have lived to see state after state extirpate its wolves. I 
have watched the face of many a newly wolfless mountain, and seen 
the south-facing slopes wrinkle with a maze of new deer trails. I have 
seen every edible bush and seedling browsed, first to anaemic desue-
tude, and then to death. I have seen every edible tree defoliated to the 
height of a saddlehorn. Such a mountain looks as 
if someone had given God a new pruning shears, 
and forbidden Him all other exercise. In the end 
the starved bones of the hoped-for deer herd, dead 
of its own too-much, bleach with the bones of the 
dead sage, or molder under the high-lined junipers.

I now suspect that just as a deer herd lives in mortal 
fear of its wolves, so does a mountain live in mor-
tal fear of its deer. And perhaps with better cause, 
for while a buck pulled down by wolves can be re-
placed in two or three years, a range pulled down 
by too many deer may fail of replacement in as 
many decades. So also with cows. The cowman 
who cleans his range of wolves does not realize 
that he is taking over the wolf's job of trimming 
the herd to fit the range. He has not learned to 
think like a mountain. Hence we have dustbowls, 
and rivers washing the future into the sea.

We all strive for safety, prosperity, comfort, long 
life, and dullness. 

The deer strives with his supple legs the cowman 
with trap and poison, the statesman with pen, the 
most of us with machines, votes, and dollars, but 
it all comes to the same thing: peace in our time. 
A measure of success in this is all well enough, and perhaps is a 
requisite to objective thinking, but too much safety seems to yield 
only danger in the long run. Perhaps this is behind Thoreau's dictum: 
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To not only survive in this world, you have to be smart. Take the 
burrowing owl for instance. One of the primary food sources for 
these little owls are dung beetles. Burrowing owls long ago came 
to understand the association between these beetles and poop. 
As a result, this species of owl actually scavenges for animal drop-
pings which it then brings back and scatters around in front of 
their nesting burrow. With dung in place, the beetles come right 
to the owls!

DID YOU KNOW?


