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Overview: 

Baseline water quality monitoring of Roxbury Pond was conducted on July 15 and 

August 15, 2013, in accordance with standard procedures for the monitoring of Maine 

lakes and ponds established by the Maine Department of Environmental Protection and 

the Maine Volunteer Lake Monitoring Program. 

 

2013 Weather Influences : 

Weather conditions prior to, and during the annual lake monitoring period can strongly 

influence indicators used to assess water quality. Unlike 2012, which was a year during 

which a number of “extreme” weather events occurred, including record high spring and 

early summer temperatures, resulting in record early ice loss, above normal lake water 

temperatures, and an extended period of time during which the pond was thermally 

stratified, and intense rain events in the early summer, no extreme weather events were 

documented in the region during the 2013 monitoring period.  However, during the early 

part of the monitoring season, many rain events occurred that were capable of causing 

stormwater runoff, and most of the annual nutrient and sediment loading to lakes 

typically occurs from late winter through early summer.  

 

Water Quality Summary: 

The following is a summary for the individual indicators of lake water quality that were 

measured in 2013. In addition to the sampling and measurements that we did in July and 

August, substantial additional data were gathered by Ross Swain, a certified volunteer 

monitor with the Maine VLMP. 

 

Water Clarity (Transparency): 

Water clarity (transparency), which is used as an indirect indicator of algal growth in 

lakes, averaged 3.8 meters (~12.4 feet) in 2013.  The historical transparency average for 



Roxbury Pond is 4.1 meters. The 2013 average is based on readings taken multiple times 

from June through October.  The highest (clearest) reading of the season was 4.5 meters 

on June 10, and the lowest was 2.73 meters, measured on September 9. The low reading 

was one of the least clear readings measured in Ellis Pond during the past two decades. 

Water clarity is a indirect measurement used to estimate the concentration of algae in lake 

water.  Water clarity varies substantially from one lake to another. A reading of 2.0 

meters, or less, generally indicates that a lake is experiencing a severe algal bloom, but 

other factors must also be considered before making such a determination, The detection 

of trend in water clarity is dependent on the availability of multiple years of data, each of 

which consists of several months of readings. The following graphic illustrates the 

individual readings taken from June through October, 2013: 

 

 

 

 

 

 

 

 

 

 

The clarity of the water in Roxbury Pond last summer appears to have been influenced, in 

part, by the natural color of the water.  Color samples taken in July and August averaged 

34 Standard Cobalt Platinum Color Units (SPU).  When natural lake water color exceeds 

approximately 25 SPU, water clarity readings can be depressed by strong coloration of 

the water.  Lake water color is a natural phenomenon caused by organic compounds that 

leach into the water from vegetation in the watershed. Heavy rain and runoff, resulting in 

the “flushing” of wetlands in the watershed can cause an increase in lake water color, one 

of the effects of which is reduced water clarity. 

 

However, in late September into October, a brief, but intense algal bloom was 

documented in the pond.  The bloom was characterized by the development of dense 

green particulate matter near the water surface, followed by the formation of a surface 

scum in some areas of the lake.  The scum persisted for several days.  A sample taken of 

this material confirmed that the bloom consisted almost entirely of the bluegreen 

algae/cyanobacterium, microcystis, some species of which been associated with lake 

water quality problems. 

 

The bloom was likely associated with an internal release of phosphorus from the bottom 

sediments, associated with very low late summer concentrations of dissolved oxygen in 

the water.  Destratification (mixing, or “turnover”) of the lake in September caused the 

released phosphorus to move to the surface, resulting in the rapid growth of algae, and 

the development of the “bloom”.  Actual bloom conditions were difficult to document 

(other than photographic records of the surface scum, and the identification of the 

specific alga) because the available phosphorus was rapidly assimilated by the algae, 

after which the bloom “crashed”, resulting in the formation of the surface scum of dead 



and dying cells.  This scenario is somewhat typical of first time algal blooms in lakes.  As 

a lake becomes more enriched with phosphorus over time, blooms are often of longer 

duration, and may occur earlier in the summer. 

 

Phosphorus: 

The 2013 algal bloom was very likely caused by the release of phosphorus from the 

bottom sediments, due to the depletion of dissolved oxygen in the deepest area of the lake 

in late summer, However, phosphorus concentrations measured near the surface and 

bottom of the lake in July and August did not vary significantly from historical levels.  

 

Surface (epilimnetic core) total phosphorus samples taken in July,  August and October 

measured 10 parts per billion (ppb), 11 ppb and 11 ppbrespectively, averaging 11 ppb for 

the season. The historical average for Roxbury/Ellis is 12 ppb. Phosphorus is the nutrient 

that most directly influences the growth of algae in lakes and ponds. Phosphorus 

concentrations in the 12-15 ppb range have been associated with algal blooms in some 

Maine lakes. Since 1982, annual phosphorus averages in this pond have ranged from 9-14 

ppb.  Phosphorus levels near the lake bottom in August measured 17 ppb.  The 

significance of this is discussed further below. 

 

Chlorophyll a (algae): 

Chlorophyll-a (CHL) is the pigment measured in lake water that is used to determine the 

concentration of algae in the water. CHL levels in July, August, and October  measured 

3.7 and 3.5 ppb and 4.5 ppb respectively, averaging 3.9 ppb for 2013. The historical 

average for this pond is 4.3 ppb. The 2013 CHL results fall in the “low- moderate” range 

for Maine lakes and ponds, and while somewhat consistent with both the total phosphorus 

and transparency averages for Roxbury Pond, are somewhat lower than might be 

expected.  This may be due to the influence of natural water color components on 

reducing water clarity somewhat and elevating the concentration of phosphorus without 

having a corresponding effect on algae growth in the pond. 

 

It’s important to note that neither phosphorus nor CHL were measured in September, 

when the algal bloom occurred, because historically, the optimum time for sampling 

lakes to measure both seasonal and annual changes that may be occurring is in late 

summer.  However, in light of the documented events of 2013, it may be worth 

considering adding an additional sampling event in the future, or possibly changing the 

timing from July and August to August and September.  Had TP and CHL samples been 

taken in September when the bloom ostensibly occurred, it is likely that levels of both 

indicators would have been significantly higher. Samples taken in Mid October did not 

capture the effects of the bloom, which had largely dissipated by that time.  

 

Dissolved Oxygen: 

Temperature and dissolved 

oxygen profiles were taken at 

the deep monitoring station 

from July through October.  

Temperature and dissolved 



oxygen (DO) profiles taken in July showed strong thermal stratification (see illustration 

above), and the beginning of oxygen loss in the deepest area of the lake. By August 2, 

oxygen was essentially depleted in the deepest several feet of water to the bottom of the 

lake at approximately 13 meters depth. Oxygen depletion persisted through the end of 

August. By September 19, the pond had destratified (mixed), with a temperature gradient 

of only 1 degree C from the surface to the bottom of the deepest area of the lake. 

 

However, earlier (July and August) temperature profiles showed a relatively wide 

temperature gradient from the surface the bottom.  The wider the temperature gradient 

from surface to bottom, the greater the resulting density gradient, which causes stronger 

resistance to thermal mixing of the water.  When this occurs, the water in the deepest 

thermal stratum is typically isolated from mixing with the overlying water for a longer 

time period, resulting in the potential for greater oxygen loss to take place.   

 

Because Roxbury/Ellis Pond is overall relatively shallow, local weather, especially 

periods of strong winds, can quickly de-stratify this pond, causing water at the bottom to 

mix with the overlying water, and resulting in the exposure of the water to atmospheric 

oxygen. Conditions in the pond can change relatively quickly when this occurs. This is 

the most probably reason for the fact that while low oxygen concentrations have been 

documented during the late summer for some years in the past, the phenomenon has not 

been observed every year.  

 

Because the level of dissolved oxygen near the bottom of the pond was virtually depleted 

on August 15, a phosphorus grab sample was taken to determine whether phosphorus was 

being released from the bottom sediments into the overlying water. The concentration of 

that sample measured17 ppb, compared to the surface concentration of 11 ppb. The 

difference in the concentration of the two samples on this date although relatively small, 

may suggest that phosphorus was being released from the bottom sediments at the time 

that the sample was taken. This phenomenon can be triggered when the water overlying 

the bottom sediments becomes anoxic (depleted of oxygen). 

 

Total alkalinity measured 4.0 mg/l in August, compared to the historical average of  5.6 

mg/l. 

 

Gloeotrichia echinulata is a bluegreen algae that is the current focus of research in New 

England Lakes. The concentration of “Gloeo” 

appears to be increasing in some Maine lakes.  

The implications of this increase are not well 

understood, however, recent research has 

suggested that this alga may have the 

potential to play a role in the decline of lake 

water quality.  We carefully observed for the 

presence of Gloeo in Roxbury Pond in both 

July and August, 2013.  No colonies were 

observed. The adjacent photo was taken at the 

Gloeotrichia in 

LakeAuburn  



surface of Lake Auburn last summer during the peak of a “Gloeo” bloom. 

 

  Summary: 

The brief algal bloom that was documented in 2013 didn’t get a great deal of attention, 

due to both the brevity of the event, and the timing.  Had similar conditions occurred in 

July or August, public response would undoubtedly have been much greater.  The 

complex interaction of variables that contribute to the formation of an algal bloom on an 

individual body of water is such that it is very difficult to know if, or when, future 

blooms will take place. But the 2013 bloom should serve as a warning that the potential 

exists for water quality to decline, unless action is taken to reduce the threat of another 

bloom.   

 

The Ellis/Roxbury Pond community, in partnership with the Maine DEP and VLMP has 

made the important decision to conduct a watershed survey in 2014, in order to identify 

significant sources of the nutrient phosphorus to the pond. Nearly two decades ago, as 

similar survey documented many potential threats to the health of the pond throughout 

the watershed.  Some of the problems were addressed, and many were not, for various 

reasons, including financial limitations.  As watershed development has continued to 

increase during recent years, so has the threat to the health of the pond.  The watershed 

survey is an important opportunity to prevent negative changes to the water quality of 

Roxbury Pond.  

 

Please note that a Statewide perspective of lake water clarity, based on more than 

400 lakes monitored throughout Maine is not included in the report, because at the 

time the report was prepared, the information was not yet prepared.  The statewide 

summary will be sent as an addendum to this report, when it becomes available.  

 

Prepared by Scott Williams, 

Aquatic Biologist, LWRMA 


