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INTRODUCTION 

The year 2004 was the twenty-fourth sampling season for the Lake George Lay 
Monitoring program. There were a few changes made in the location and number of sites 
measured due to the addition and loss of voltmteers. Overall, lay monitors collected 118 
SCCChl depth and surface water temperature readings [rom Lake George. In this report, 87 
data measurements for Secchi and surface temperatures taken by the Darrin Fresh Water 
Institute (D.FWl) during the FUND for Lake George sponsored onshore chemical 
monitoring survey will be used to supplement the data set. 

The goal of the Lay Monitoring Program continues to be the collection of a large 
amount of physical lake data over a long period of time through the voluntary efforts of 
Lakl: George basin residents. This allows for lung-term monitoring of changes in physical 
characteristics uf the lake. A beneficial side-effect ofthc Lay Munitoring Program has 
always heen thc opportunity to educate basin residents with hands-on experience about 
lake water quality and techniques used to study fi'eshwater ecology. 

The basic watcr quality parameters measured by all lay monitors included water 
temperature and transparency (Secchi depth). The lay monitors provided a great service 
by sampling the lake hasin \veekly, and supplying information that would not otherwise 
have bcen cullected by the Danin Fresh Water Institute. 

SAMPLING SITES AND COLLECTION METHODS 

There were few changes in the layout of the monitoring program this year. We 
had a total of seven volunteers monitoring 13 locations across the lake. Figure 1 is a map 
of site locations and Table I is a list of lay monitors with their respective sites. 

All lay monitors were equipped with a cal1bratcd thcmlOmeter, Secchi disk, and 
data sheets. They were asked to record their ohservations 81Id measurements of surface 
water tcmperatme, Secchi depth and weather conditions -- wind, lighting, air temperature 
and precipitation - on a weekly or biweekly basis dming the months of June through 
September. S~cchi depth is a measurement of water clarity detemlined by lowering an 
eight inch diameter, black and white Seeehi disk into the water until the viewer can no 
longer see it and recording the depth. Data were to be collected hetween 10 A.M. and 2 
P.M. when the sun was as nearly directly overhead as possible. When convenient, 
Illcasurements were 10 be limited to days with calm, clear weather in order to reduce the 
Influenc<.: of waves and wind on the Secchi depth readings. Realistically, ideal conditions 
rarely occur, thereby affecting the results of the measurements. 



Figure 1. Location of the sampling sites on r .ake George for 2004. 
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Table 1. Monitors and the sites where they obtained Secchi depth and surface 
temperature measurements. 

Miles from Avt'rage 

:\1uuilor Sile Nu. Site Name LG Village Secchl (m) 

DWFl East of Tea Island 1.45 7.1 

\I·higley 2 Dunham's Bay - rnidlakc 3.25 9.5 

Wngley 3 Assembly Poi.nt-Rip!t::y Point 4.00 9.6 

Sebold 4 Kattskill Bay 5.75 7.1 
v\,'rigley 5 Middleworth Bay midlake 5.g0 10.5 

Sebold 6 Long lsI.: CuLton Pt. 6.25 8.0 

Tll'WI 7 Basin Bay 7.50 8.2 

TJrsantIs 8 South Dome Island 7.75 5.9 

DWFT 9 Dome Island 9.25 8.0 

Summcrhayes 10 nome IS.:Watch Pt. 9.40 9.8 

Summcrhayes 11 Shelving rock and Crmvll Island 10.45 9.8 

Summcrhayes 12 Tongue Mm 11.25 10.0 

DFWI 13 Northwest Bay - Mid Bay ]3.88 8.2 

OF\VI 14 French Pom! 13.90 8.9 

DFWI 15 Sahhath Day Pomt J9.RO 9.4 

Harmon 16 Odell Island 21.50 8A 

Ual1110n 17 Skipper Island 23.00 R.6 

DrWI 18 Smith Bay 24.25 10.0 

McLaughlin 19 Anthuny's Nose 28.00 8.8 

m'"W[ 20 Roger's Rock 30.40 10.0 

Vickers 21 Rogers Rock north (Wmdm1l1 Pt) 30.75 77 

RESULTS 

Lay monitors recorded 118 Sccchi depths and conesponding surface water 
temperatures in 2004, 6 fewer observations than in 2003. DFWI personnel, starting April 
28th and ending November 1 ill, provided an additional 87 readings, an increase of7 
readings from the previous year. 

Surface water temperatures ranged from a spring low of 6.2°C (43.2°F) on April 
29th to a high of2SoC (77.0°F) on July 18th

, August 1st and August 15 th at South Dome 
Island and at Roger's Rock I1011h (Windmill Point) on August 15th

• A late autumn low of 
9.4"C (4R.l/'F) was reported on November 16th

, The average surface water temperature 
lur Lake George during the sampling season of2004 was 19.0"(' (66.2°F), a drop of 0.2" 
C from the mean temperature for 2003 (11J.2°C, 66.6°f). Figures 2 and 3 demonstrate the 
sea~onal changes in lake surface water temperature in 2004 for both basins in Lake 
George. As in past years, surface water temperature peaks from rnid-J uly through mid
August. 
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Figure 2. Water temperature records for the South Basin in 2004. 
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Figure 3. Water temperature records for the North Basin in 2004. 
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The Sccchi disc data collected in 2004 by the lay monitors shows water 
transparency ranging from 5.5 meters (1 R.O feet) South of Dome Island on August l't to a 
maximum of 11.5 meters (37.7 feel), found on several occasions at Dome Island (Watch 
P01l1t) in late June and July, Hasin Bay on July 22, Tongue Mountain on June 23, and 
Roger's Rock with the latest readings on August 24 and September 21. In 2004, the 
whole lake Sccchi average decreased to 8.7 meters fr0111 9.4 meters in 2003. The 
decrease might be attributed to greater than average precipitation in the months of July 
and August (figure 4). Precipitation directly to the lake surface and runoff of 
stom1waters from the watershed has been demonstrated to spur algal production in the 
lake resulting in decreased transparency. Contrary to past years, the difference in average 
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transparency between the two basins of Lake George is less than [ meter, with means of 
8.5 and 9.0 meters, for the south and north basins, respectively. The number of 
observations in each basin were comparable (110 records in the south to 94 in the north). 
The confidence intervals (95%) for the two basins were 0.35 m (south) and 0.23 m 
(north). Excluding Windmill Point, the north basin average increases to 9.1± 0.22 m. 

Figure 4. 2004 Lake George monthly rainfall as compared to average. 

Lake George Rainfall 

10 '_200:::1 
9 '-+-Average 

"' 
8 

• 7 .c 
0 6 c 

5 
J!! 4 
c 

3 • 
'" 2 

I,I,., 
° JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Total rainfall, a factor frequently atfecting water transparency, was less in 2004 
(42.3 inches) than 2003 (53.4 inches) and was slightly less than the long-term average for 
the basin. A total of 11.1 fev.'er inches of rainfall were recorded on Lake George in 2004 
\vhen compared to 2003, resulting in a 0.7 inch decrease over the yearly avcrage of 43 
inches. Figure 4 shows 2004 rainfall compared to the 30 year awrage (LGPC, 2004). 

Other weather factors may also affect secchi transparency. According to lay 
moniLor's data, windy days occurred 73% ofthe time. Cloudy days, where the cloud 
cover was moderate to heavy, or overcast and hazy, occllrred on 36% and 73% of 
sampling days, respectively, possihly leading to decreased Secchi values. The exception 
heing Anthony's Nose, where only one d<lY out of 12 was overcast. These factors 
contribute to the variabiliLy of Sec chi measurements, and must be recoE,'11ized when 
analyzing transparency data. 

Average Secchi depths for each site are plotted versus distance from Lake George 
Village in figure 5. From the graph, it appears that water transparency remains f<liriy 
constant as the distance from Lake George Village increases, with greatest average clarity 
repOltccl in the south basin at a mid-luke site adjacent to Middlcworth Bay (mcan-l 0.5m). 
Sites ncar Tongue Mountain and Anthony's Nose each reported average Secchi deptbs of 
10111. For 2004 the average Secchi depth in the south basin was 8.5 meters, slightly lower 
th<ln that reported in the north hasin (9.0m), but statistically within the error of 
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measurement. The South Dome Island site reported the lowest average transparency 
(5.9). This result may reflect the actual conditions reported for this site at the time of 
each sample collection, where conditions were dominated by overcast skies. 

Figure 5. Mean water transpart:ncy versus miles from Lake George Village for 2004. 
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While a trend of ll1ereasing light transparency from the southe111 margin of Lake 
George to the outlet in Ticonderoga has been well documented by lay monitors over the 
years or the program, data from the 2004 survey year shows only limited differences 
hetween basins. Perhaps encouraging is the fact that seeehi transparency in the south 
basin is somewhat higher than in prior years, at least in part accounting for the reduced 
differences between basins. LaGk of winter snows and resultant Spring 1111loff coupled 
\vith relatively dry Spring months (April & June) may have resulted in reduced algal 
production and this increased transparency in the south basin. Heavy rainfall and 
resulLant stann water 111110fftypically dcpusits both nutrients and particulate matter into 
the lake, which increase the productivity ofthc algae and phytoplankton thereby reducing 
tile water clarity. Accurate statistical analyses of the lay monilors' data are difficult due to 
the amount of variability in sampling conditions and ditTering number of vulunleers and 
sites sampled each year. If we review the data generated by the .FUND for Lake George 
Offshore Monitoring Program (Figure 6), which has balanced numbers of sites and 
samples between the two basins, we see that historical trends do persist. 
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Figure 6. Average Secchi transparency results for the FUND for I ,ake George 
Offshore Chemistry Program. EITor bars are standard deviation (n=12). 
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Figure 7 is a representation of the average annual Secchi readings on record lar 
the Dome Island area. This data is compared tu a single histurical measurement taken by 
Needham et al. (1922) at Dome Island in 1920 lar a biological survey (10.3 Ill). All other 
measurements are summer averages from data collected by lay monitors or DFWl. The 
data for the last 24 years lI1dicates the variable nature of Sec chi transparency, and can he 
attributed to vatying climatic conditions such as wind, cloud cover, and rainfall. 

Figure 7. Comparison of historical Secchi readings at Dome Island. 
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From Figure 8, it appears that there is a slight increase in Secchi values over the 
teml ofthc Lake George Lay Monitoring Program, however this trend is not statistically 
significant. The information in Figure 8 is [or summer transparency values only, in an 
attempt to exclude seasonal differences in transparency. 

Figure 8. Secchi transparency from 1980 to 2004 [or Summer (July & August) average 
values. Error hars are stmIdard deviation of the mean. 
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Figurc 9 is a plot of trophic state indiccs comparing the two basins. The Carlson 
Trophic State Index (TSI) relates to the amount ofnutricnts available for consumption by 
various organisms in the lake. A lake with a high level of nutrients is generally known as 
eutrophic; conversely, a lake with low levels of nutrients and aquatic biota is termcd 
oligotrophic. The term mesotrophic is used to describe all lakes that fall between the two 
extremes. The index describes all shades orthe trophic process on a scale ranging from 0 
to 100 (0 being highly oligotrophic). A decfl;ase of 10 points on the TSI scale (e.g., from 
30 to 20) represents a doubling of Sec chi depth in meters (e.g., from 9 to 18 meters). 
Chlorophyll and total phosphorus values can also be applied to the TSI model. Figure 10 
is a eharl rdating the Carlson trophic state index values to the classic definitions of 
trophic states (Carlson, 1977). 

TST values were generated using the lay monitor and DFWI Secchi readings and 
DFWI chlorophyll and total phosphorus data. Secchi transparency, chlorophyll mId total 
phosphorus content continue to support a classification of oligotrophic or nutrient·poor 
lor the entire lake. DFWI offshore data confirms this conclusion: however, higher than 
average Lake George values for total phosphorus and chlorophyll and lower than average 
Secchi readings have historically been iound in the Caldwell hasin. The Caldwell basin 
extends from the southem end of the lake northward a distance of four miles to DianlOnd 
Island, and lypically produces the highest TSI readings, or lowest water quality in the lake 
basin. Elevated nutrient levels and reduced transparency in lhe Caldwell basin have becn 



attrihuted to urbanization, resultant storm water nmoff, and assol:iated pollutants (Eichler 
el ai., 1993; Sutherland ct a1., 1983). This section of tile lake basin also has the greatest 
amount of urbanization. Another interesting point to note is the discrepancy between 
trophic stale predicted by secchi transparency and chlorophyll. 

Figure 9. Trophic state indices for Lake George in 2004 . 
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CONCLUSIONS 

The results of the 2004 Lake George Lay Monitoring Program suggest a departure 
frum trends presenleu in Sccchi transparency lindings afthe past. Historically, greater 
sec chi transparency was reported in the North basin than the South basin, with consistent 
chfferences III secehl depths between basins. In 2004, very little difference existed in lay 
monitor reported seeehi transparency between the two basins, with the average 
transparency for the south basin slightly lower (8.5 J O.35m) than that reported {or the 
north basin (9.0±O.23m). 

Results for the 2004 lay monitoring program also reported a slight decrease in the 
whole lake light transparency between 2003 and 2004. Lake-wide transparency prior to 
2004 had increased steadily from 8.S meters in 2000, to 9.2 in 2001,9.3 meters in 2002, 
and 9.4 meters in 20m, hut declined to 8.7 in 2004. Transparency in the south basin, 
v·/ith average secchi transparency values of8.9, 9.2, 9.5 and 8.5 meters, respectively lor 
the last four years, has displayed a similar trend. The average transparency of the north 
basin increased bet\veen 2000 (8.7 m) and 2001 (9.6 m), but has declined slightly over the 
last three years: 9.4, 9.3, and 9.0 meters, respectively. While these changes are interesting 
to note, a statistically slgni[ieant trend is oot supported. 

Increasing Secchi readings and decreasing Trophic State Indices as the distance 
from Lake George Vi llage increases are trends that have heen ohserved over many years. 
These trends support conclusions reached in the 2004 FUND for Lake George Chemical 
Monitoring Program (Eichler et a1., 2004) in that greater concentrations of nutrients 
(nitrogen and phosphorus) and greater overall productivity were found in the south basin 
when compared to the north basin. I Iigher concentrations of nutrients generally result in 
more phytuplankton and thus reduced transparency. 

The source of the elevated levels of nutrients in the south basin has heen the 
subject of a number of studies (Gibble, 1974; Fenis and C1esccri, 1975; Aulenhach, 1979; 
Wood and Fuhs, 1979; Sutherland et a1., 19R3; and Dillon, [983). Although estimates 
differ on the precise amounts of nutrient loading from variolls sources, all investigators 
agree that atmospheric deposition (rain, snow, and dryfall), erosion, and urban runoffar~ 
the major sources of nitrogen and phosphorus to the lake. In addition to thes~ plant 
llutrit:nts, t:rosion and urban runoff are the l~ading caust:s of s~dim~ntation in Lake 
George. Urban runulT includes rainwater that washes road sand and salt mto the lakc. 
This is particularly evident at the deltas ufEnglish, Finkle. East, Wcst and Hague Brooks. 
Erosion, both natural and instigated, occurs all around the baslll where bare soil is 
exposed to the elements. Wind, rain and snoVolmelt all contribute to an increase in 
suspended solids, and therefore, decreased water transparency in Lake George. 

Erosion and urhan Illnoff may be mediated itl a variety of ways, including: 
sediment traps, management of vegetation in shoreline and riparian 7ones, replacement of 
impenneahle with pe1l11eahle surfaces, reduction in the amollnt of road sanding, and a 
host of other methods dependent on the type and quantity of surface runoff. It should be 
the responsibility of all persons interested in the water quality of Lake George to press for 
more dTective runoff controls. 
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