Salinity Concentration Monitoring
of Fresh Water Holes in the Florida
Keys.
Interim Report #2: 6/27/2019
Having reached 3 full months of conducting this project, we are releasing a brief summary of our progress,
monitored conditions and research to-date :
1. Wildlife Drinking Water Availability: Unlike last year when a severe draught followed the Irma hurricane
into 2018, to be finally broken by rain deluges in late April and May, this year’s dry season wasn’t really that
bad…until now: Since May the lower Keys have received well-below average rainfall along with record-heat
temperatures, and it is showing up in our waterhole readings. While all the major islands in Key Deer habitat
continue to have wildlife-drinkable water sources (although some now exist as rank, ½” deep puddles), their
location spread has become greatly limited. This will require wildlife to do much more traveling. Not that big a
deal if you’re a bird…much bigger deal if you are a deer doe with one or two fawns in tow. There is thus logic
to the idea lately proposed by multiple deer aficionados, that the regional lack of water could be significantly
responsible for the statistically excessive motor vehicle deer kills in the past several weeks: to reach the limited
water sources and separate feeding areas, the deer have to cross roads more often, hence exposing themselves to
vehicle hits.
All our water quality monitoring data and site location maps are available through or web page, but we thought
a summary map of existing water availability situation would be appreciated. So here are views of Big Pine Key
and No Name Key coded with water availability today (6/27/2019) – see Figure 1. While we do not claim to
know of every existing water hole on the two islands (and certainly know of a lot more than we routinely
sample), we believe our knowledge of the island’s geography, geology, direct surveys and many tips by longtime residents (thank you!!) gives us a pretty good idea of the representative patterns. Presently, all of our
sample sites that are still holding wildlife-potable water on BPK and NNK represent depressions connected to
the underground fresh water lenses. On BPK, which has 2 distinct, separate lenses, the existing potable water
site distribution mimicks the two core lens areas, as can be seen in Figure 1. All the most stable depressions
have been enhanced by homeowners in the past, or by the Refuge in the mid-2000s (e.g. sites 10 and 11). The
natural depressions tend to be shallower and, while still connected to the underground aquifier, tend to be
effected by the tidal cycle, with some going dry for part of it. We have been tracking this effect especially at
sites 13 and 14, and are beginning to get a good, quantitative feel for when either or both of them will
temporarily dry out. Of course, that’s not much help to wildlife, since they can’t stop drinking while they wait
for the favorable part of the tidal cycle to come back. So they are left to roam and search for alternate water
sources that are usually linked to humans. Dripping air conditioner pipes are utilized in places – for example,
some of the air conditioner pipes in the back of buildings at the Winn Dixie Plaza maintain small fresh water
puddles that we know get used. But large areas of BPK are presently without fresh water.

Figure 1. Red sample sites are either dry or have
water salinities over 14ppt. Blue sites have water at
present (see below for more info) with salinities
believed tolerable by Key Deer.
Big Pine Key (left) and No Name Key (below).

No Name Key: The only natural potable water (i.e. <14ppt) is in 2 – 4 solution holes in the pine rockland area
(see Figure 1). Whatever little water they hold is filled with algae. A bigger problem, as we mentioned in our
last update, is at least one (and possibly more) large alligator that periodically occupies at least one of the larger
holes (it also travels into the nearby quarry). We measured its rear footprint size from tracks left behind and
used a validated scientific formula to estimate its size – 5.5-6.5’. At that size, it poses a serious risk to even
adult deer. Fortunately (for the deer and other wildlife) the water salinity in the hole the gator occupies most is
inching above 14ppt and has thus become unpalatable. Additionally, from the number and location of deer
tracks around the hole, it appears the deer may be aware of the danger, stay only along the edge of the muddy
depression, and today there were no fresh tracks, compared to many fresh tracks at 2 other holes with better
water quality and no signs of gators. FYI – the multiple ponds seen in the southern part of NNK in Figure 1. but
not sampled are hypersaline since Irma and not even worth repeated sampling.
Upper Sugarloaf Key: Several depressions in the pine rocklands area that are connected to a freshwater lens on
that island are holding very good water. There is also an area near the high school that maintains some potable
water.
Long Beach Road and Refuge land northward along US-1: This area continues to have no natural palatable
water for wildlife.
Big Munson Island: We have not gone there recently, but short of the possibility of intermittent water in one
small solution hole, there is no palatable natural water on the island.
Ramrod Key: There is no consistent source of natural palatable water. One sample site (an isolated mosquito
ditch) alternates between unpalatable and 12-13ppt for a week or so after significant rains.
Middle Torch Key: We continue to have some sample sites with good water there, mostly linked to a mosquito
ditch network in the middle of the island. We have also recently discovered (thanks to a visiting deer) a solution
hole with good water, and added it to our sample site list.
Cudjoe Key: This key is a mystery to us, since our scouting of it for drinkable water found only one source
directly next to US-1 that is likely way out of territory for the deer that live on this island – some of which were
transported here in the early 2000s. We welcome any comments from residents about how this population is
being supported.
2. Observations of link between salinity fluctuations and rainfall
As part of this project, we have installed several rain gauges in the field, and are also receiving data from
numerous gauges maintained by the Keys Mosquito Control group, to whom we are extremely grateful for their
support. As most residents know, rain amounts in the Keys are very variable regionally. With relatively little
rain logged since we started the project in April, the variability for the month of May spanned from 1” on Long
Beach Rd. south of BPK to 7” at one gauge on Sugarloaf. Much more data need to be collected to start making
quantitative assessments of the salinity/rain relationship at specific sample sites, but one thing is already clear: it
takes a lot of rain to significantly lower salinity in water holes not connected to the underground aquifier.
Measurements done after an inch or so downpour show an improvement of 2-4ppt at best…and that drop lasts
for less than 2 weeks, especially in our recent hot weather. Another early observation, fairly logical, is that at
water holes connected to the underground freshwater lens, rainfall does not alter their salinity appreciably in
most cases, at least with the rains we have had so far. This makes sense, since the main volume of water such a
hole contains comes from underground and keeps getting replenished from below.

3. Observations of Key deer salinity tolerance.
Another part of this project is to validate or invalidate the claims made by researchers in the 1970s that Key
Deer have evolved increased salt tolerance in their drinking water and can sustainably drink water with salinity
as high as 14-15ppt (i.e. @ 40% seawater). To do this, the plan is to use trail cameras at various water holes
that are frequented by deer and film whether they drink and (more importantly), if they continue to come back.
We have just begun this portion of the project, but already realize it is not as simple as originally thought. Our
first attempts uncovered that the deer appear to be very sensitive to the water salinity content, and will travel
quite a distance to different water sources if their salinity is just a few ppt lower. So it is not just a matter of
mounting a camera over a water hole showing 13 or 14ppt and hoping to see deer. We didn’t - and soon found
out a church nearby has an automated garden sprinkler system that may come on only once each day but is
enough to satisfy 2 does and a fawn. In another location, we videoed deer and racoons at a drying-out puddle
with 13ppt water skipping the drinking and walking toward one of our sample sites with excellent water 1600
feet (a third of a mile!) away. This is a very fun project and we will be improving our methods as we learn more
from the deer about their habits and ways.

All comments/suggestions are greatly appreciated!
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