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Cover image: River Tunnel Room, moving along eastern wall with diver propulsion vehicles 
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Executive Summary 
 

Weeki Wachee 
In 2009, the Karst Underwater Research (KUR, www.karstunderwaterresearch.org) team had just under 
80 days of theoretical access (March 11 - May 28).  During this period, the discharge at Weeki Wachee 
Spring dropped enough to allow the KUR cave exploration team to gain effective entry into the cave 
system beneath the spring. During this period, over 20 working dive days were conducted in a safe and 
efficient manner. 
 
Based on KUR's direct experience, our team has determined that the safe cave diving can undertaken 
when the USGS Weeki Wachee Well (reference 283201082315601) stage level falls below 11.7 feet.  
As a point of comparison, the range of 11.5 - 11.7 feet of well stage is approximately 97 cubic feet per 
second (cfs).  This equivalence is based on the well regression model for calculating discharge 
(Knochenmus and Yobbi 2001, SWFWMD 2008).  It is important to recognize that a .1 foot fluctuation 
in the well stage can have a perceptible impact on the force of discharge, particularly at the restricted 
entrance area from the depth of 150 to 180 Feet Fresh Water (ffw). At 11.7 feet of well stage, the spring 
is viable to dive, but still far from easy.  See further discussion of this topic under the "Diving 
Operations" section. 
 
The 2009 window of opportunity varied in many ways from our two prior years (refer to Chart 1 below).  
We gained access earlier in the calendar year then either of the previous years (due presumably to the 
cumulative effective of the ongoing regional draught and a dry winter).  Unfortunately, we also 
experienced earlier than normal seasonal rainfall which abruptly ended the season sooner than our two 
previous access intervals.   
 
This year also saw a record minimum discharge on May 13, 2009 with the lowest recorded well stage of 
10.67 feet (or 84 cfs per the well regression model).  This eclipsed the previous record set in 2007 of 
10.96 (or 88 cfs). It should be noted that discharge estimates using the well regression model applied to 
the USGS Weeki Wachee Well are considerably lower than the reported discharge for the Weeki 
Wachee River (USGS Site 02310525) and the well regression model appears to underestimate spring 
discharge, but it is a useful tool for judging diving conditions for Weeki Wachee Spring. 
 
We could not guarantee that flow conditions would be conducive to access in future years.  Given this 
uncertainty, rather than prioritizing further exploration during the 2009 access period, KUR decided to 
focus on collecting samples and video documentation of the system explored to date.  The goal was to 
round out the body of information surrounding the spring to provide academia as well as the interested 
public with a richer appreciation of this unique underwater environment. 
 
During 2009, KUR was able to: 

• Capture over 30 minutes of high definition digital video in various portions of the system 
• Confirm to two additional radio location sites to further validate the underwater survey 
• Assist in effort to locate dye from the SWFWMD dye trace study 
• Explored an additional 600 linear feet of cave, yielding a chamber along the East wall, just 

before reaching Helms Deep, where unusual cave formations were concentrated  
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Twin Dees 
We saw another discouraging year at Twin Dees Spring (also known as "Little Spring").  The team had 
access to the system for only approximately 60 days.  See Chart 1 below. Because the system had spent 
the last10 months stagnant and the discharge did not increase appreciably above the activation threshold 
(Weeki Wachee well stage of 14 feet (or 125 cfs)), conditions (visibility) did not improve much over the 
course of those 60 days.  See also discussion under "Critical Threshold" section in "Further 
Opportunities." 
 
No exploration was performed because visibility did not improve adequately to allow for safe support of 
an exploration team with an extended decompression profile.  Other dives were undertaken to orient new 
divers to the system, repair exploration/survey lines, and prepare for future explorations dives. 
 
KUR Divers noted a continuing, thriving crayfish population.  This population had now extended their 
territory from "The Beach" (approximately 1,300 linear feet from the entrance and at 120 ffw) out to the 
entrance of the system.  This expansion appears to be due to the extended presence of surficial organic 
materials and bacterial colonies which provided rich food sources for the crayfish to proliferate. 

Chart 1: Annual Cycle Discharge for Weeki Wachee (2007-2010 detail) 

 
(NOTE: all discharge values discussed herein are based on regression estimate, not actual values) 
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Map 1: Aerial image with Weeki Wachee cave trend overlay  
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Conduits Morphology and Characterizations 
Based on the continued exploration by KUR, the system-wide morphology continues to be 
predominately gigantic tunnels, averaging no less than 50 feet across and 50 feet in height with break-
down covered floors, punctuated often with much larger and broader chambers situated as shown in the 
following "Swim-through" section. 
 
Beyond the vertical entry fracture, the system maintains a fairly consistent horizontal level with an 
average depth of approximately 265 ffw, with infrequent fluctuations, which are primarily due to the 
degree of breakdown on the floor. The depth of the cave trends slightly downward the further in from 
the entrance you travel; the one notable exception was the discovery of the drop to The Pit, at 
penetration of approximately 3,700 feet into the system, which dips down to 407 ffw. But thereafter, the 
tunnel returned to a shallower average depth of 265 ffw in the tunnel beyond The Pit. 
 

Chart 2: Average Depth by Minute for Weeki Wachee  
(example here is for a scooter dive to the  "F Well Domes", the Southern trending main tunnel) 
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A "Swim-through tour" of the Main Conduit 
NOTE: Letters in photos in the following section refer to the plan view aerial overlay map on page 6. 
 

 

In this image, the team heads into 
the River Tunnel passage heading 
nearly due north at depth of 275 
ffw, we prepare to leave the rock 
scattered floor behind, making 
sure our buoyancy and trim are 
properly adjusted, as the floor 
ahead reveals a desert of white to 
grey inhospitable and unforgiving 
silt. Exploration line in these areas 
was intentionally installed near the 
ceiling to maintain a safe 
environment and protect the 
pristine condition of the floor of 
the cave 
 

 

As mentioned above, the white silt 
floor of the River Tunnel is 
evident and contrasts with the 
breakdown prevalent through the 
rest of the system. As seen 
throughout different sections of 
the cave, a conspicuous white 
layer which normally is only 1 to 
2 feet wide becomes 6 to 10 feet 
wide through this section in the 
River tunnel. The origin of this 
layer and its material composition 
is still unknown at this time and is 
and ideal candidate for sample 
collection and further study. 
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Near the northern most point of 
the River Tunnel is a large room 
which has yet to be named.  The 
right hand portion of this room 
can be seen earlier in this report. 
This room has an enormous 
boulder pile sloping down from 
the NW side starting at 186 ffw 
and dropping down to two small 
tunnels that continue off to the 
north at a depth of 295 ffw.   
 

 As shown in the YSI data depth 
profiles shown in Chart 2, we can 
see the diver as they summit one 
of the first three enormous boulder 
piles in the cave system. The 
estimated diameter on this 
particular limestone rock pile is 
nearly 300 feet across.  Originally 
explorers believed there were 
three separate rooms in this 
junction area. The true singular 
nature and enormity of this room 
wasn’t revealed until our high-
intensity video light illuminated it. 
 
 

 On the far side of the first massive 
hill pile of rock we begin to 
descend back to a depth of 272 
ffw. During the first exploration 
dives into Weeki Wachee cave 
system in 2007 explorers recall 
seeing the clearest blue water on 
the other side of this hill and 
excitedly realized the cave was 
still continuing on in comparable 
size to the first rooms encountered 
and to an unknown distance. 
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This view shows the massive hill 
from inside the cave headed out. 
At the bottom of the picture, the 
depth is 272 ffw. The lights show 
boulders and rock continuing as 
far as the eye can see. The divers 
in this picture are 80 feet from the 
camera and there light are easily 
showing an additional 100 feet in 
front of them. 
 

 

Approximately 1,200 linear feet 
into the cave system explorers 
began to see rock and mineral 
formations unlike any they had 
seen before. As they pushed even 
further, at approximately 1,600 
linear feet into the cave dropping 
to a depth of 280 ffw, the divers 
observed a mass of formations 
strewn across the cave floor, often 
concentrated in almost 
symmetrical piles.  The immediate 
exploration plan shifted from 
continued exploration to 
documentation of these unusual 
formations. 
 

 

Although current testing is 
focusing on the materials 
mineralogical make up, the larger 
mystery to be solved would be 
how and when these ornate 
formations came to be. The 
vertical striations which are either 
attached to the wall or deposited 
on the floor seem to be the most 
common, but there are still several 
other different formations which 
seem to portray completely 
different characteristics. 
 



 

Page 11 of 31 

 

There are several offshore 
sinkholes in Florida with 
documented and photographed 
living bacterial structures or 
microbial formations that strongly 
resemble much of what is being 
seen in sections of the Weeki 
Wachee cave system. Still so 
many questions remain as to the 
origin, current make up and under 
what conditions that the 
mineralized structures formed in 
this cave system. (See Appendix) 
 

 
 
The images shown on the right are 
actual microbial mats located in 
Jewfish Sink of the coast of Hudson 
Florida. Pictures courtesy of Michael 
Garman & Jim Gary report: 
 (Transition of Aquifer to Anoxic 
Marine System 2005). 
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Discovery of Cave Formations 
The mineralized formations discovered during the 2007 exploration at Weeki Wachee (illuminated in 
the image below by a Weeki Wachee cave explorer in 2009), are currently thought to possibly be the 
fossilized structures of ancient microbial formations. What appear to be almost symmetrical piles of 
these mineralized structures lie on the cave floor while more are still attached to the walls. 
Understanding the true origin and the time spans in which these structures developed will be a great 
mystery to solve with future study and exploration. 
 
The images on the 
following page were 
extracted from both the 
floor and the walls 
locations near the lower 
area of Helms deep 
heading further into the 
cave. The material is very 
fragile and crumbles 
almost to the touch if not 
handled easily. In the 
water it was difficult to 
even discern weight when 
handling the material. 
Some of the longer stick- 
like sections of the 
formations measured over 
14 inches in length.   

Near the ends of one of the 
samples an almost spider web-
like formation can be seen. The 
team used special containers to 
place the formations in before 
they could be transported. 
Moving this material from 
almost 2000 feet from the back 
of the cave to the exit fissure 
and then to the surface was an 
arduous time consuming task 
for everyone involved. 
 
Water samples were taken from 
the samples canisters before the 
formations were dried and 
photographed. Water samples 
did not show any additional 
characteristics compared other 
water samples from that area. 
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In addition to the rounder rod shaped formations which appear to have formed in a somewhat singular 
fashion, we were able to find some material which appears to have formed in more of a matted cluster 
where the formation may have been encompassed by a shelf or some other barrier to inhibit growth. 
Even in-between the walls of this more flattened material the almost decorative lace effect can be seen. 

 
See Appendix:   
Selected Preliminary Analyses of Weeki Wachee Cave Mineral Sample, Provided by FDEP-Florida 
Geological Survey. 

 

 
 

In this image, a KUR 
exploration diver brings 
attention to a small group of 
hanging formations at an 
incipient fracture in the 
limestone overhang. The 
formations appear to be more 
prevalent below 260 ffw, this 
small cluster stands out at a 
shallower depth of 254ffw, 
which is unusual thus far from 
what has been observed in the 
system. 
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Nearly all of the mineral formations in the cave have coincided with 
Dead Marshes Tunnel, which is the first major west-trending tunnel 
off the main cave trend, with the formations being discovered within 
500 feet of that branch. Beyond the Dead Marshes Tunnel there is 
another tunnel headed towards the west which has not been explored 
yet. Between these tunnels and several hundred feet beyond, the 
formations abound below a depth of 260 feet in the cave. 
 
Although the primary focus of the team was on documenting the 
vertical formations, and the apparent remnants strewn in concentrated 
piles on the cave floor, there are still many unusual formations and 
structures which have yet to be documented by film. "Budding 
nodule-like" formations were also observed covering the top surfaces 
of some of the large boulders. 
 
The image below illustrates some of the formations, partially covered 
by clastic deposits, as they rest on top of breakdown. 
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Data Collection 
In addition to all redundant 
life support equipment 
exploration divers carry 
multiple data collecting 
devices: 
 

• YSI water-quality sonde  
• Cave radio transmitter 
• Water sampling tube 
• Personal data module 
• Surveying equipment 
• Video recorder 

 
 
 
 
 

 

 

 

Water Sampling 
Water sampling was performed via the YSI water-quality sonde for real time sampling and in situ 
measurements and Petersen tubes for extracting water samples for laboratory analysis.  Divers carried 
both devices during dives to be used according to sampling plan. 
 

 
Images of the 500ml Petersen tube used to efficient collection of in situ water samples 
 
The position of the Weeki-F monitor well was of particular importance for two reasons. First, the 
physical location of the wellbore, which was known to intersect a cave tunnel (Hill 2008), would 
provide a point on land surface that could be used to validate and possibly correct the surveyed cave 
trend. Tying in the well to the survey would be similar to establishing a cave radiolocation point at land 
surface trend to a distal point in the cave system.  
 

2009 exploration diver deploys a cave radio transmitter at 255ffw. 
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Second, a dye trace test was being conducted by the SWFWMD during April of 2009 and the Weeki-F 
well was used as an injection point for releasing Rhodamine WT dye into the cave tunnel (SWFWMD 
2010, in preparation).  
 
On April 18, 2009 an exploration diver observed a Rhodamine dye layer in the stratified water mass in 
the F-Dome (southern tunnel), over three weeks after the dye was released in the well. A water sample 
was collected from the dye layer and returned to the SWFWMD for testing, in which a trace detection of 
dye was verified in the sample, confirming the position of the dye in the cave system nearby and down-
gradient of the Weeki-F well. 
 
A strobe light beacon was also lowered into the Weeki-F monitor well to a depth of 285 feet below land 
surface (approximately 255 ffw) as the exploration dive was being executed on April 18,  but the diver 
was unable to locate the beacon light in the cave. The Rhodamine dye observation and dye detection in 
the water sample recovered by the KUR diver helped establish the progression of the SWFWMD dye 
trace test, and suggests that the Weeki-F monitor well is likely connected to the southern tunnel 
extension in the cave system. 
 
Shown below is standard printout of the SWFWMD water sample laboratory data results from a water 
sample collected on a dive mission. The sample, since it was collected in the main tunnel near Helms 
Deep, should be of a similar chemical character as water discharging at the spring. The water-quality 
graphs in the following figure are data collected with a YSI datasonde during a final exploration dive 
near the Weeki-F monitor well where an apparent density stratification layer was observed by an 
exploration diver and a subtle shift in water chemistry was detected by the sonde sensors that were 
sampling on a ten-second interval. This interesting observation may be unique to this particular position 
in the cave, or may possibly be present in other cave sections that have not yet been explored.  
 

Table 1:  Analysis results from water sample (collected on May 16th) 
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Chart 3: YSI datasonde water-quality profile (April 18th exploration dive) 
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Survey  
Surveying was performed on each dive, typically during the exit portion of the dive, once the line was 
laid and stable. Due to time constraints precipitated by the time at depth and the resulting decompression 
obligation, surveying measurements should be considered preliminary and provisional. All plan view 
maps have corrected for the vertical offsets caused by the irregular profile of the cave floor from large 
piles of breakdown material. 

Map 2: Cave cartography, plan view (2007) 

 

Applied Techniques  
• Azimuth readings from a handheld compass referenced the "predominant" trend of a section of 

tunnel rather than capturing exact line azimuths for each change in the trajectory of the line. 
• Distances were based on counting knots in the line placed at 10-foot intervals.  
• Depths in feet fresh water (ffw) are based on diver's depth gauges, which are a function of water 

pressure. As such, these are relative based on the current water level.  
• The USGS staff gage (Site No. 02310500) measures the spring pool stage from inside the 

mermaid theater at the park. The gage elevation datum is 8.12 ft. so reported depth values (ffw) 
based on water pressure can be added (or subtracted) from this datum elevation.  During the 
2009 exploration from March 11 to May 28, the spring pool elevation ranged from 8.07 ft. in 
March to a low of 7.52 ft. in the middle of May. By the end of May the pool level was back up to 
7.92 ft. because of the unusual rainfall that occurred that month. The average pool stage for the 
period of exploration was 7.92 feet. 
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Radio Locate Mapping 
On a radio locate dive, one beacon transmitter is taken in the cave by the diver. Once the chosen location 
is reached the beacon is switched on. The resultant signal can be detected on the surface with an 
antennae and the precise point is found by following the electromagnetic lines emanating from the 
beacon in a donut shape. The exact center is found by determining the null point, or the point where 
there is no electromagnetic field which occurs along the center axis of the receiving unit (the “donut”).  
 
Precise locations within the cave system can be determined to create a fixed a point on land surface that 
coincides with a location in the cave below. This technique has been used extensively and can be 
accurate to within 2-3 feet if done properly.  Radio locates have also been successfully established in the 
Twin Dees Cave system south of Weeki Wachee Spring, and also have been used in  both Wakulla 
Springs and Manatee Springs for precisely mapping underwater conduits to identify locations to drill 
wells for water quality monitoring purposes.  
 

Illustration of the five successful radio location points 

Legend: the white spheres represent the radio locates positions; the approximate location of the cave 
walls are represented in red; exploration line is shown in yellow 
 
Radio locates were taken between the 2008 and 2009 windows of exploration availability. Additional 
locates are planned for the next diving window into Weeki Wachee. Surface radiolocations allow for the 
validation (and correction) of the cave survey information.  Successful locates also give people on the 
land surface a concrete, reference point for the cave system located beneath their feet. 
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Advances in Radio Location 
 
The underwater beacons or transmitters currently used for 
radio location survey points are bulky and difficult to move 
in and out of the cave system, especially with the extremely 
high flow conditions at the entrance to the Weeki Wachee 
cave system. There have been new advances in technology to 
produce beacons that are smaller, more streamlined for 
diving, and are self levelling for more rapid deployment. In 
addition, several frequencies are employed so that several 
beacons can be located in a single session without 
interference. These could be deployed in pairs at significant 
point in the system to determine overall passage width. With 
rapid deployment, the beacon placements could be done as 
the dive team travels further into the cave and possibly even 
picked up on the return trip when exiting the cave. These 
beacons are not commercially available and must be 
individually designed and built. A funding source to build 
additional beacons and receivers has not been identified. 
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Fauna Observations 
 

While collection and identification of cave biota are included in our scope, they were not the 
primary focus of our efforts during 2009. However, the following observations were noted during 
the course of our activities. 

Although multiple sightings of cave adapted crustacean resembling isopods or amphipods, and 
smaller unidentified shrimp like crayfish have been made during exploration dives, abundant 
sightings have not been common. Some reasoning for this lack of observation is partially due to 
several factors. The use of conventional open circuit scuba equipment by its design emits bubbles 
with every exhalation. When this type of equipment is utilized in cave diving it is common to 
dislodge small crustacean from the ceilings nooks and crannies as divers move through the cave. 
Due to the excessive depths at Weeki Wachee, extended bottom times and long decompressions, 
rebreather technology has been utilized for exploration since 2007. The rebreather is a gas 
recycling unit which emits virtually no bubbles, therefore observations of small crustacean seen 
descending from the ceiling as divers move throughout cave systems have not been seen as 
abundantly as in other systems. Other factors may additionally play a role as to why larger 
crustacean have not been throughout the cave system. 

Crayfish 

In Weeki Wachee, photos of crayfish had been captured from a camera lowered into the Weeki- F 
Well borehole (Hill 2008).  From this we knew a population presumably exists within the system. 

During the furthest exploration in 2009 to the end of the southern main tunnel where the  Weeki-F Well 
is presumed to have breached the conduit, several crayfish were observed on the floor of the cave. This 
area, during the exploration, appeared to have little (if any) water movement with multiple stratified 
lenses of "smoky" water.   

In Twin Dees Spring, historically a thriving community of crayfish has been observed in the 
deeper sections, but not in the shallower sections.  

During dives in 2009, the crayfish, both adult and juveniles were abundant throughout the 
system.  Additionally, they have extending their range from the deeper sections to the entire 
shallow section of the cave (the 130 ffw level and the 50 ffw levels).  They can be observed just 
inside the entrance at a depth of 45 feet.  None were noted in the vertical solution tube (entrance). 

Amphipods 
During the beginning of the 2009 exploration season safety scuba bottles were removed from the cave 
which had been there since 2008 due to a rapid increase in spring discharge. Upon inspecting these 
bottles at the surface, we found a number of very small amphipod crustaceans had been lodged within 
the components of the tanks and unknowingly removed from the cave system. 
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Amphipod remains found on extracted scuba tanks 
 

In the past, KUR has worked with Dr. Thomas M. Iliffe, a professor at Texas A&M College 
specializing in marine cave biology and diving research.  Dr. Iliffe’s is interested in biodiversity, 
ecology, biogeography and evolution of marine cave fauna; conservation biology and endangered 
species, and is trained in technical scientific diving including cave, nitrox, rebreather and trimix 
diving. Dr. Iliffe has identified more new species of cave fauna than any scientist to date. He has 
also agreed to participate in identifying any cave fauna collected from Weeki Wachee with the 
permission of the state. Most of identification is accomplished by microscopic photography, but 
some would still require sample collections from the cave. 

Detailed plans and permitting for collection, identification, and documentation of cave fauna at 
Weeki Wachee Spring and Twin Dees Spring can be coordinated with KUR at the request of the 
state. 
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Weeki Wachee Night Photo Painting 

 

At the end of the 2009 exploration season, Brett Hemphill, president, KUR and Curt Bowen, ADM 
Exploration Foundation worked for over five hours one evening to create this incredible shot of Weeki 
Wachee Spring.  
 
While Brett swam around the surface pool and slowly passed a high intensity video light over the floor 
of the spring pool, Curt captured over 160 thirty second exposures, which he later digitally reassembled 
to create the beautiful and unique picture you see above.  
 
The picture is now available for the park to use at their discretion, should they wish to sell it in the gift 
shop or display it in the park. As the photographer, Curt’s only wish is for the state to use the photo as 
they see fit and to proudly add it to his photo resume.   
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Diving Operations 
 
"Safe" cave diving in the context of Weeki Wachee is a very qualified term.  
 
At 11.7 feet of well stage, a cave diver experienced in gaining entry into the Weeki underwater cave 
system (to depths below 150 ffw) can get into the system with only a bare minimum amount of 
exploration equipment; this is still a physically and psychologically demanding activity for such an 
individual.  Safe cave diving does NOT mean that the average cave diver can safely get into the system 
at 11.7 feet or less.  As the well stage drops, diving the spring becomes progressively, albeit only 
marginally less difficult. 
 
Diving operations during the 2009 exploration at Weeki Wachee were again challenging.  A total of 129 
dives were conducted in support of exploration, science, and equipment staging and extraction.  As with 
previous years, there were zero injuries or accidents before, during or after the Weeki Wachee diving 
operations. 
 
2009 was especially challenging due to limited availability of some experienced members from previous 
exploration seasons.  We were able to safely and effectively train 16 new members to perform various 
tasks associated with performing the missions associated with diving operations during exploration at 
Weeki Wachee. 
 
There were numerous accomplishments that generally go unnoticed while conducting diving operations; 
several will be discussed further in this section. 
 
The picture to the left shows two 
divers removing a diver propulsion 
vehicle (often referred to as a 
scooter) from the room 
immediately below the basin 
fracture.  The top diver has the 
most arduous position for the dive 
team responsible for extracting a 
mission team's equipment.  This 
picture does little to convey the 
dynamic forces at work on the cave 
divers as they shuttle equipment 
further up into the fracture.  Here, 
at the bottom of the fracture, all of 
discharge from Weeki Wachee is 
concentrated into a 3' x 7' opening.  
If either of these divers lets go of the rope which they are hanging onto with all of their strength, they 
would be literally sucked up into the fracture instantly and sent tumbling upward, out of control into the 
fracture. 
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Mission Diving 
As discussed in the document, we include multiple tasks (water sampling, data collection, exploration, 
etc.) on a given a mission dive.  For a mission day, KUR rarely has multiple mission dives.  Effectively, 
we focus on one mission dive on a mission day. A typical mission day (Saturday) will require multiple 
set-up dives at least one day prior to stage gear into the cave and then a series of clean up dives 
immediately following the mission dive.  
 

Position Description Depth 
Open Water / Safety / Support 

• Open Water certification 
Basin (the spring basin) 40’ 

Safety / Support 
• Cavern certification 

The Coffin (steel box once used by mermaids) 58’ 

Safety / Support 
• Cavern certification 

The Grate (steel grate in the fissure) 71’ 

Safety / Support 
• NITROX certification 
• Cavern certification 

The Perch (rock wedged in the fissure) 113’ 

Safety / Support  
• TRIMIX certification 
• Cave certification 

The Sign (old Texaco sign) 146’ 

Support / Exploration  
• TRIMIX certification 
• Cave certification 
• DPV certification 

Diver is within the actual cave system 280’ 

Exploration  
• TRIMIX certification 
• Cave certification 
• DPV certification 
• Rebreather certification 

Diver is within the actual cave system > 280’ 

 

Dive Team Member Assignments  
The diving operations at Weeki Wachee are conducted similar to those of US Navy diving operations.  
Walter Pickel, Diving Safety Officer, was a US Navy diver as well as a US Navy Diving Supervisor.  
Given that, each team member is assigned and acknowledges their task prior to the day of diving.  The 
following table outlines the types of divers that are used during diving operations: 
 

Assignment Responsibilities Diving Equipment Max Depth 
Topside Support Monitor divers ingress and egress, data 

collection, overall situation management 
N/A N/A 

Safety Diver Monitor divers entering and exiting the 
cave 

Open Circuit 146’ 

Support Diver Stages equipment into the cave Open Circuit 280’ 
Clean-up Diver Removes equipment from the cave  Open Circuit 280’ 

Open Circuit 280’ Exploration Diver Performs exploration, survey, mapping, 
data collection, reconnaissance, water 
sampling, collection Closed Circuit 407’ 
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Dive Team Member Training  
As indicated in the table above, there are numerous positions for divers during the course of the 
exploration season.  For Support and Safety divers, there are positions at several depths.  However, 
divers cannot perform a specific task without first being certified (by the KUR Exploration Team and 
certifying agencies) in the position above where they will operate as well as the position below.  An 
example would be a Support Diver operating at 146 ffw.  This is the last stop before the diver enters the 
cave at 185 ffw.  In order for a Safety Diver to operate at 146 ffw, he must be certified to operate at a 
depth of 185 ffw, as well as the position above at 113 ffw. The table below illustrates the Safety and 
Support Diver positions within the Weeki Wachee cave system. 
 

Specific Accomplishments  
As each diving season begins, the team meets offsite and conducts a “lessons learned” session to discuss 
the previous year's experiences. This year, KUR identified several aspects of logistics to further improve 
safety measures for the exploration divers as well as overall mission effectiveness.   
 
The first of these was to install a staging area with a float ball and tether at 500 feet of penetration into 
the cave just above Sheck’s Folly. This allows exploration divers to doff equipment much sooner and 
conduct safer decompression stages while exiting the cave.  In addition, this extends the range of support 
divers to assist the exploration divers.  The float ball was installed above Sheck’s Folly in 2009 and 
exploration divers can continue to utilize this important staging area. 
 
The second logistical aspect tackled by the team was top make the extraction of post-mission diving gear 
safer and more efficient.  Rigging gear was installed between 146’ (The Sign) and 113’ (The Perch) that 
allows support divers to clip equipment to the rigging and float it from “The Sign” and “The Perch”.  
This has sped up time to clean up the diving equipment as well as created a safer working environment 
for the divers. 
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Looking Forward 

Future Opportunities  
• Further specimen collection and analysis of unusual formations; cross-reference with similar 

samples to be taken from Twin Dees Spring and Eagles Nest. 
• Collect clay samples from the in-wall clay strata (see image B) for analysis. 
• Continue exploration in all tunnel/conduit leads. 

o Confirm connection to F well by visual contact with a strobe-light beacon dropped 
through the well into the conduit during an exploration dive. 

o Make connection to explored tunnel in Twin Dees System. 
• Radiolocation markings at key points to validate survey. 
• Evaluate water movement and flow direction in the River Room/River Tunnel area. 
• Collect water samples at key points within the cave to determine if differences in water 

chemistry exist and if varying concentrations of other particles are present. 
• Consider dye tracing from the F well during peak flow (e.g. October to November) if this tunnel 

is hydraulically active during peak flow and which direction the water is moving: to Weeki 
Wachee Spring, Twin Dees Spring, or other locations such as Little Salt Spring. 

• Capture additional videographic and still images of the morphology at points of interest 
throughout the system. 

 

Weeki Wachee and Twin Dees springs - has a critical threshold been 
reached? 
Twin Dees, once a constant second magnitude spring, known for it unrelenting crystal clear flow – 
which varied in cave diving terms from strong to insurmountable – now only bares only a vestigial trace 
of its previous vitality. Looking at the averages curve for the last 3 years as compared to the two 
reference curves presented in Chart 3 below, several troubling observations are evident:   
 

• Twin Dees now only flows 80 days or less each year on average, and 

• In Twin Dees, the bottom sediments, clay formations and mineralized formations throughout the 
cave are now covered with layer of bacterial mattes.  Rooms no longer "flush out" stagnant water 
whose presence is due to the extended periods of stagnation (empirical observations based on 
direct personal observations from 1993 -2009). 

• For Weeki Wachee, the entire annual average discharge curve for the 2006-2009 period sits 
below the minimum average flow during the 1993-2005 period, and 

• The maximum flow for the 2006-2009 period is approximately 22 cfs below the minimum 
average flow from the 1974-1984 period. 

As we know with regression models, the predictive value and relationship correlations are only good 
within the data set.  Extrapolating beyond the boundaries of the data set used to build the regression 
model cannot provide any statistical confidence. No actual data was analyzed after 1998 in the study 
conducted by the USGS (Knochenmus and Yobbi 2001) that established the regression model for the 
Weeki Wachee Well and Weeki Wachee Spring. 
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Chart 4: Annual Cycle Averages for Key Reference Intervals 
 

 
 
As reported in the SWFWMD Minimum Flows and Levels for Weeki Wachee River (2008), the 
modelling indicated only a weak relationship between spring flow and rainfall; this weak relationship 
indicated that there was a 1-2 year lag.  These models also estimated an approximate reduction of 22 cfs 
in flow due to regional pumping within the springshed.  This is supported by the graph where we see a 
consistent annual curvature but with a constant downward shift throughout the year of approximately 
20-25 cfs.  
 
 In previous modelling, rainfall may not have appeared to affect discharge because the spring was 
operating at effectively its "maximum discharge capacity."  With the lower discharge levels we are now 
experiencing (due currently to the combination of groundwater pumping and low rainfall levels), the 
effect of rainfall might now be more directly observable and have an immediate impact on the discharge. 
 
The direct relationship between rainfall may have been nominal, or with significant lag, due to the 
overall charge condition (hydrostatic level) in the aquifer, which during the analysis period was 
effectively "fully charged".  But the degree of manmade drawdown coupled with the persistent droughts 
of the past several years, may now have pushed the local aquifer (i.e. the springshed) to an 
"undercharged" state - at least something well below "fully charged".  In this undercharged state, rainfall 
appears to have an immediate impact on the discharge.   
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Empirical observations to warrant further study 
 

• The USGS 283201082315601Weeki Wachee Well water level stage now appears to respond 
immediately (<12 hours) to rainfall. 

• Well stage at "low levels" (<13?) appears to now change marginally with the tidal cycle; this 
does not appear to be evident at higher stages or during rapid changes in well stage. 

• The stage offers a good indicator or relative changes in discharge as observed by the same divers 
gaining access to the cave  

• Twin Dees Spring ceases to flow when the well stage of the USGS Weeki Wachee Well is below 
14 feet. 

Based on the above observations, the well regression models for estimating spring discharge should be 
evaluated again, and run specifically over the last 3 years, to be able to more effectively characterize the 
extreme conditions the springs are currently being exposed to. 
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