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INTRODUCTION 

 

I wrote a Report The Problem is the Lack of Silica on October 15, 2018 and submitted it at a public 

hearing by Maine’s Public Utility Commission on the proposed New England Clean Energy Connect 

(NECEC) by Avangrid/Central Maine Power (CMP).  This Report documented how Hydro-Quebec has 

significantly reduced the annual budget of dissolved silica to the northwest Atlantic and Gulf of Maine 

and how this reduction is the major driver in the starvation of many of the fisheries in these waters. 

I handed out over 30 copies of this Report at the hearing and e-mailed more copies to interested parties.  

Someone shared my report with a scientist who commented “the Gulf of Maine is too big to be affected 

by the releases from Hydro-Quebec’s reservoir hydroelectric dams.” 

This Report has been written to not only respond to the above observation, but also to the claim of 

Maine Marine Resources that “Climate change is driving the decline in the shrimp fishery.” 

The major source of the annual budget of fresh water and dissolved silicate to the Gulf of Maine is the 

St. Lawrence River, whose head waters are Lake Michigan, which is the fifth largest water body in the 

world.  The St. Lawrence is the 27th largest river in the world, and its daily water flows of 300,000 to 

500,000 cubic feet (ft.³) per second dwarf the flows of Maine’s largest rivers (see Graphs 1 and 2 on 

page 4). 

The proliferation (see Maps 1 & 2 on pages 3 & 5 and Tables 1-3 on pages 6 &11) of Hydro-Quebec’s 

reservoir hydroelectric facilities on the major rivers discharging into the St. Lawrence River, James Bay, 

Hudson Bay and Labrador Current have significantly altered the natural hydrologic cycle and silica cycle, 

which has starved the silica encased diatom phytoplankton in the Gulf of Maine of dissolved silicate.  

Diatom phytoplankton is the essential basis of the marine food web, including Maine’s shrimp. 

The building of these dams would have violated section 401 of the Clean Waters Act and Maine’s 

Natural Resources Act and never could have been built in Maine.  These reservoir dams have been built 

not only on all of the major rivers, but also on many of the tributaries and outlets of thousands of lakes 

and ponds in the watersheds of these major rivers. 

These rivers and water bodies are all part of the Gulf of Maine’s ecosystem and for over 70 years Maine 

officials have stayed silent while Hydro-Quebec built dams discharging waters depleted of dissolved 

silicate, and thereby, polluting the waters of the Gulf of Maine by starving them of the essential 

nutrients that support phytoplankton growth. 

 In the late 1950’s there was a major decline in the annual load of dissolved silicate transported to the 

Gulf of Maine via the St. Lawrence River.  This decline was brought on, not by dams, but by a silica 

limitation in Lake Michigan, which is the head waters of St. Lawrence River. 

A 1970’s study on the eutrophication of Lake Michigan was done by Claire Schelsky and Eugene 

Stoermer and was summarized in Silica Stories by Conley and DeLaRocha, in 2017 (see Attachment 1).   
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I believe the cumulative impact of this annual silica limitation in Lake Michigan was the driving force 

behind the first red tide event in 1958 in the Gulf of Maine.  Coincidence, I don’t think so. See 

Attachment #1 and look at the graph in Case Study #1 and the huge increase in silica burial in Lake 

Michigan from 1930 on.  Please note that this has never happened before in Lake Michigan’s 14,000 

year history. 

“Thirty years ago paralytic shellfish poisoning (PSP) was virtually unknown in New England, yet now, 

significant portions of the region’s intertidal shellfish resources are closed annually to harvesting 

because of toxicity.  A further expansion of the problem occurred in 1989 when off-shore shellfish 

resources on George’s Bank and Nantucket Shoals were shown to contain dangerous levels of toxin. 

(White et.al. 1993) 

The following is the last paragraph of the Case Study #1: 

“Overall, diatoms getting shut out of the latter part of the growing season in Lake Michigan while there 

is still plenty of nitrogen and phosphorus available for growth is a bad thing.  It means a decrease in the 

flow of energy and materials through diatom-based food webs, which generally efficiently lead to fish, 

and an increase in the growth of noxious plankton species like dinodflagellates.¹¹ Worse yet, what 

happens in Lake Michigan doesn’t stay in Lake Michigan.  Now stripped of their dissolved silica, the 

waters of Lake Michigan flow into Lake Huron and then Lake Erie, go over Niagara Falls, flow into Lake 

Ontario, and then via the Saint Lawrence River, arrive at the Atlantic Ocean at the Gulf of Saint Lawrence 

in all the full glory of their silica deficiency.  You can almost hear the coastal diatoms screaming.” (Silica 

Stories, Conley et. al. 2017.) 

On November 16, 2018, the Atlantic States Maine Fisheries Commission voted to close the Gulf of Maine 

winter shrimp season for three years.  This agency said:  “The stock has shown very little signs of 

recovery.  It’s considered a depleted resource.” 

With complete respect for these officials, the shrimp have become a depleted resource because we 

have allowed reservoir hydroelectric facilities to change the historic (before dams) natural silica cycle.  

This has depleted the essential nutrient dissolved silica from the waters of the Gulf of Maine and 

northwest Atlantic during the growing season of silica encased diatom phytoplankton. 

Many of the major rivers now have more than one reservoir on them, which only compounds the 

negative impacts described above of captured dissolved silicate in the spring and the sinking and burying 

of biogenic silica in the reservoirs through the process of eutrophication. 
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Map 1 

 

A.  Maine’s six major rivers (see Graph 2 on page 4) discharge into the Gulf of Maine in the above 

area marked “A”.  The hydroelectric facilities on these rivers typically operate in a “run of river” 

mode and have an annual capacity of 526 MW.  Maine’s total capacity is only 723MW. 

B. In the area marked “B,” Hydro-Quebec has 16 reservoir hydroelectric facilities built on 9 rivers 

discharging into the St. Lawrence River and /or its Gulf (see Map 2 on page 5 for more details).  

These facilities have annual capacity of 12,749 MW (see Table I on page 6). 

THE ST. LAWRENCE RIVER IS THE 27TH LARGEST RIVER IN THE WORLD AND HISTORICALLY 

TRANSPORTED WITHIN DAYS THE DISSOLVED SILICATE FROM ITS TRIBUTARIES INTO THE GULF OF 

MAINE. 
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Water flows of St. Lawrence River dwarf the flows of Maine six major rivers 

 

 

 

 

 

 

 

 

 

 

Graph 2 
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HYDRO-QUEBEC HAS BUILT 16 RESERVOIR FACILITIES ON 9 RIVERS IN SOUTHEAST QUEBEC THAT FLOW 

INTO THE ST. LAWRENCE RIVER.  THESE 16 FACILITIES HAVE AN ANNUAL CAPACITY OF 12,749 

MEGAWATTS (MW), COMPARED TO MAINE’S ANNUAL CAPACITY OF 753 MW.   

 

 

 

Map 2 
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Table I 

Reservoir Hydroelectric Generating Stations 

Discharging into St. Lawrence River or Gulf 

 

    Capacity In 

Owner  Name  Megawatts (MW) Commissioned  Watershed 

Hydro-Quebec Rapids Blanc          204  1934-35  St. Maurice 

Hydro-Quebec Bersimis-1  1,178  1956   Betsiamites 

Hydro-Quebec Bersimis-2     869  1959   Betsiamites 

 

Hydro-Quebec Jean-Lesage (Manic-2) 1,145  1965-67  Manicouagan 

Hydro-Quebec Outardes-4      785  1969   Outardes 

Hydro-Quebec Outardes-3   1,023  1969   Outardes 

 

Hydro-Quebec Outardes-2      523  1978   Outardes 

Hydro-Quebec Manic-5  1,596  1970   Manicouagan 

Hydro-Quebec  Rene-Levesque 

                (Manic-3)  1,244  1975-76  Manicouagan 

 

Hydro-Quebec  Manic-5-PA  1,064  1989   Manicouagan 

 

Hydro-Quebec Sainte-Marguerite     882  2003   Saint-Marguerite 

Hydro-Quebec Touinstouc      526  2005   Touinstouc 

Hydro-Quebec Peribonka      405  2007-08  Peribonka 

Hydro-Quebec Romaine-2      640  2014   Romaine 

Hydro-Quebec Romaine-1      270  2015-16  Romaine 

Hydro-Quebec Romaine-3      395  2017   Romaine 

                 12,749 

Discharging into Labrador Current 

Churchill Falls 

 (Labrador) Corp. Churchill Falls  5,428  1971-74  Churchill 
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THESE RESERVOIR DAMS HAVE CHANGED THE HYDROLOGIC CYCLE  AND SILICA CYCLE FOR THE GULF 

OF MAINE BY CAPTURING AND STORING THE WATERS OF THE SPRING FRESHET IN ORDER TO MEET 

PEAK WINTER DEMAND FOR ELECTRICITY 

I have plotted on Graph No. 1 the monthly flow curve of the LaGrande River before damming 

(1976-1985) and the flow curve after damming (1996-2005) (Roche 2017).   I converted the 

water flows in Roche 2007 Report from KM³/month to ft. ³/sec. 

     

Graph 3 

 

Most of the hydroelectric facilities on Maine’s rivers are operated in a “run of river” mode and have not 

eliminated the spring freshet. “Run of river” facilities have very little storage capability.  Storage is 

typically measured in hours unlike large reservoir facilities which can store water for six months or more. 
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A HEALTHY FISHERY IN THE GULF OF MAINE AND NORTHWEST ATLANTIC IS BASED ON “THREE 

NUTRIENT-ENRICHMENT PROCESSES:  COASTAL UPWELLING, TIDAL MIXING AND LAND-BASED 

RUNOFF, INCLUDING MAJOR RIVER OUTFLOW” (CADDY AND BAKUN, 1994). 

The delivery of nutrients to coastal waters via upwelling is a hypothesis, and “there is a caveat to this 

mechanism:  nutrients in the up welled waters must be continually replenished in order for this transient 

upwelling to sustain phytoplankton growth over the long term,” and “this supply is only effective as long 

as there is a mechanism by which nutrients are replenished in the upper thermo cline.” (Williams and 

Fallows, 2011.)  This mechanism was the historic (before dams) silica cycle. 

“EIGHTY PERCENT OF THE ANNUAL INPUT OF DISSOLVED SILICATE TO THE OCEAN IS TRANSPORTED 

VIA OUR RIVERS AND STREAMS.”(PAUL TREGUER ET. AL. 1995).  In the Gulf of Maine, the majority of 

this annual budget was historically delivered by the roaring rivers of the spring freshet, which Hydro-

Quebec has now eliminated. 

“Reservoirs built in those cool, temperate zones that play host to much of Europe, Asia, and 

North America and therefore a large percent of the world’s industrialized nations are the worst, 

retaining nearly half of this region’s seaward sediment flux.  Nearly half!  This enormous 

retention of sediment occurs because there are a lot of dams in these regions and is made worse 

by cool, temperate zone rivers tending to be turbid (full of particles.). 

Less obvious to the naked eye is the deprivation of downstream areas of dissolved silica.  This 

deprivation occurs because a portion of the suspended material normally transported by a river 

dissolves en route, releasing dissolved silica into the river system to be delivered to the sea.  But 

once particles are buried in a reservoir sealed in their sedimentary tomb, there is little chance of 

this happening.  This is one way that dams starve downstream areas of dissolved silica that 

would normally have been used to fuel the growth of diatoms, reeds and grasses, and other 

silica-producing organisms. 

But there is a second process at work behind dams that is even more insidiously silica-stealing:  

diatom blooms.  When the moving water of the river hits a reservoir and slows down and all 

those particles that were in suspension sink out, the water becomes a lot more clear.  This means 

light can penetrate into the water more than the couple of feet or inches it could before and that 

means photosynthetic plankton living in the water can suddenly make a good living.  

Phytoplankton can finally fix carbon into organic matter faster they respire it away.  They can 

begin to grow. 

But a dam means not only light, but also the time to put it to good use.  Water that would have 

shot through that stretch of river in hours to days will now spend weeks to months to years in the 

extra reservoir volume.  That’s ample opportunity for phytoplankton like diatoms to build up 

biomass into thick blooms and to remove almost all the dissolved silica in the water.  And 

because these stretches of quiet water with an enormously tall concrete wall at the downstream 

end are great places to build up sediments, the biogenic silica that has been produced stands a 

very good chance of sinking down and getting buried.  The buck stops here, as they say, and as a 

result of downstream areas are starved of silica.”  (Silica Stories Conley et. al. 2017). 
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HYDRO QUEBEC AND THE ADVOCATES OF HYDROELECTRICITY CLAIM IT IS A POWER SOURCE THAT IS 

CLEAN AND RENEWABLE BECAUSE IT USES THE EARTH’S ANNUAL WATER CYCLE TO GENERATE 

ELECTRICITY.  THERE IS SOME TRUTH TO THIS CLAIM, AS IT PERTAINS TO “RUN OF RIVER” 

HYDROELECTRIC DAMS, BUT IS A FALSEHOOD WHEN IT COMES TO LARGE RESERVOIR DAMS BECAUSE 

THEY HAVE ALTERED THE “HYDROLOGIC CYCLE,” WHICH IS DEFINED AS FOLLOWS BY BRITANNICA: 

“Water on earth exists in all three of its phases-solid, liquid and gaseous.  The liquid phase predominates.  

By Volume, 97.957 percent of the water on earth exists as oceanic water and associated sea ice.  The 

gaseous phase and droplet water in the atmosphere constitutes 0.001 percent. Fresh water in lakes and 

streams makes up 0.036 percent, while groundwater is 10 times more abundant at 0.365 percent. 

Each of the above is considered to be a reservoir of water.  Water continuously circulates between these 

reservoirs in what is called the “hydrologic cycle,” which is driven by energy from the sun, evaporation, 

precipitation, movement of the atmosphere, and the downhill flow of river water, glaciers, and 

groundwater keep water in motion between the reservoirs and maintains the hydrologic cycle.” 

The construction and management of reservoir dams by Hydro Quebec not only has significantly altered 

the hydrologic cycle, but also negatively impacted the silica cycle.  

“Today, rivers and the release of groundwater through submarine springs deliver 85% of the 

reactive silica that enters the oceans. 

Up at the top of the ocean, dissolved silica taken up by silica biomineralizers like diatoms 

becomes incorporated into biogenic silica, most of which dissolved before it manages to sink all 

the way to the seafloor. 

Once added to the ocean, dissolved silica is available for use by silica biomineralizers such as 

diatoms.  Furthermore, because our friends the diatoms are impressively numerous, fast-

growing, and notably siliceous, it is a safe bet that most of the 240 teramoles (240 x 10¹² mol aka 

1.4 x 10 ¹º metric tons) of biogenic silica produced in the upper ocean each year is being 

produced by diatoms.  Thus the production of biogenic silica in the oceans is depicted in the 

upper part of the ocean on the silica cycle. 

The fate of almost all of this biogenic silica that is made each year is to rapidly dissolve.  The 

modern day ocean is after all extremely undersaturated with respect to noncrystalline silica. So 

strong is the power of this undersaturation, slightly more than half of the biogenic silica 

produced each year dissolved even before it has had time to sink only 100 to 200 meters.  In the 

end only 2-3% of the biogenic silica produced in the oceans each year becomes permanently 

buried in ocean sediments. 

But permanent export of 2-3% of each year’s crop of biogenic silica is enough to (more or less) 

equal the amount of reactive silica coming in to the ocean via rivers, submarine groundwater 

springs, and mid-ocean ridge hydrothermal fluids.  And because the gross amount of biogenic 

silica production is so high, a removal efficiency of 2-3% is enough to keep ocean waters all but 

entirely depleted of dissolved silica.” (Silica Stories, Conley et.al. 2017). 
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IN A RECENT CANADIAN STUDY OF TRENDS IN RIVER DISCHARGE FROM 1964-2014, THE 

AUTHORS FOUND:  THAT THERE HAS BEEN A THREE-FOLD INCREASE IN RIVER DISCHARGE 

DURING WINTER, WHEN ELECTRIC DEMAND PEAKS, INTO THE ESTUARIES OF LABRADOR SEA 

AND EASTERN HUDSON BAY FOR THE 2006-2013 PERIOD COMPARED TO 1964-1971 AND A 

FORTY PERCENT REDUCTION IN DISCHARGE DURING THE SUMMER.”  (Recent Trends and 

Variability in River Discharges Across Northern Canada, Dery et. al. 2016). 

 

 

Map 3 

A. In this area marked “A,” Hydro Quebec has 9 reservoir hydroelectric facilities in the watershed 

of the LaGrande River and 2 on the Eastmain River.  The annual capacity of these 11 facilities is 

17,383 MW (see Map 2 on page 5 and Tables 2and 3 on page 11 for more detail). 

B. In the area marked “B,” Manitoba Hydro has 4 reservoir hydroelectric facilities in the watershed 

of the Nelson River with an annual capacity of 3,837 MW (see Tables 2 and 3 for more details). 

C.  The proliferation of these reservoir hydroelectric facilities in the Gulf of Maine’s ecosystem over 

the past 70 years is summarized in the next two Tables.  I did not include facilities with an 

annual capacity of less than 200 MW.  There are thousands of them also altering the silica cycle. 
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Table 2 

Reservoir Hydroelectric Generating Stations Discharging 

Into James Bay and Hudson Bay 

     Capacity in 

Owner   Name  Megawatts MW  Commissioned  Watershed 

Manitoba hydro Kelsey         287     1957   Nelson 

Manitoba Hydro Kettle      1,220     1970   Nelson 

Manitoba-Hydro Lang-Spruce        980     1977   Nelson 

Hydro Quebec  Robert-Bourassa  5,616   1979-81  LaGrande 

Hydro Quebec  LaGrande-3     2,417   1982-84  LaGrande 

Hydro Quebec  LaGrande-4     2,779   1984-86  LaGrande 

Manitoba-Hydro Limestone     1,350   1990   Nelson 

Hydro-Quebec   Brisay         469   1993   Caniapiscau 

Hydro Quebec  LaGrande-2-A        2,106   1991-92  LaGrande 

Hydro Quebec  Laforge-1         878  1993-94  Laforge 

Hydro Quebec  LaGrande-1     1,463   1994-95  LaGrande 

Hydro Quebec  Laforge-2        319   1996   Laforge 

Hydro Quebec  Eastmain-1        507   2006   Eastmain 

Hydro Quebec  Eastmain-1-A        829   2011-12  Eastmain 

       21,220 

 

Table 3 

Summary of Tables 1 & 2 

 

Annual Capacity in Mega Watts (MW) of Reservoir Hydroelectric 

Generating Stations Discharging Into 

James Bay and   St. Lawrence  Labrador  

Hudson Bay        River  Current  Total 

1930-39 

1940-49            204       204 

1950-59  2,334        2,047    2,334 

1960-69         2,953    2,953 

1970-79 2,200                 3,363  5,428              10,991 

1980-89             10,812        1,064                11,876 

1990-99 6,116           469    6,585 

2000-2009     507        1,813     2,320 

2010-2018     829        1,305    2,134 

              21,220      12,749  5,428              39,397 
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ACCORDING TO A 2007 REPORT BY STRANEO AND SOUCIER:  “OUR RESULTS SUGGEST THAT 

APPROXIMATELY 15% OF THE VOLUME AND 50% THE FRESHWATER CARRIED BY THE LABRADOR 

CURRENT IS DUE TO HUDSON STRAIT OUTFLOW.” 

The St. Lawrence River is the largest river in Quebec, and the second largest is the LaGrande, which 

flows into James Bay/Hudson Bay.  Hudson Bay flows into Hudson Strait and continues south into the 

Labrador Current. 

The Labrador Current is 6 to 12 miles wide and transports approximately 6 million cubic meters of fresh 

water each second southward, which is approximately 10% of the volume of the Labrador Current.  This 

fresh water is carrying dissolved silica and other essential nutrients which stimulate biological 

productivity in the coastal waters of Labrador, which becomes progressively more productive from 

north to south. 

Further south an inshore branch of the Labrador Current continues around the southern shore of 

Newfoundland and enters the Gulf of St. Lawrence (see Map 3 on page 10).  The outflow of the St. 

Lawrence tends to follow the south shore and mixes with the Labrador Current.  The circulation on the 

Scotia Shelf is dominated by a southwestward coastal current flowing from the Gulf of St. Lawrence to 

the Gulf of Maine. 

Silica-encased phytoplankton is the foundation of the aquatic food web, the primary producers, feeding 

everything from microscopic animal-like zooplankton to multi-ton whales.  Small fish and invertebrates 

also graze on the plant-like organisms, and then those smaller animals are eaten by bigger ones.  

Phytoplankton is responsible for most of the transfer of carbon dioxide from the atmosphere to the 

ocean. 

On the next page are satellite images showing how the pastures of zooplankton start blooming during 

the March through June period, in conjunction with the March/June period of the spring freshet of 

Maine’s rivers discharging into the Gulf of Maine (see Map 1 on page 3 and Graph No.2 on page 4). 

BEFORE RESERVOIR DAMS THE GULF OF MAINE WAS THE BENEFICIARY OF A PROLONGED SPRING 

FRESHET FROM ITS RIVERS, THE ST. LAWRENCE RIVER AND ITS TRIBUTARIES, AND THEN THE RIVERS 

OF NL, NORTHWEST QUEBEC AND MANITOBA VIA THE LABRADOR CURRENT. 

Hydro-Quebec has eliminated the historical (before reservoir dams) spring freshet from the major rivers 

into the St. Lawrence River.  This freshet occurred during the April/June period, and the dissolved silicate 

in this freshet was quickly transported to the Gulf of Maine via the high river flows of the St. Lawrence 

River as measured at Sorel, Quebec in Graph No. 1 on page 3. 
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Biovolume of Zooplankton 
Northeast U.S. Continental Shelf Large Marine Ecosystem 

 

 

 

    Source: NOAA – Northeast Fisheries Science Center 
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Roche wrote the following in his 2007 Report: 

“In 1980, 80% of the flow from the Eastmain River was diverted in the LaGrande River, and seasonal 

runoff was impounded so that it could be released to produce electricity in the winter; consequently, the 

natural spring freshet into James Bay does not occur at either river.  The plume from the Eastmain River 

is now much smaller and the size and shape of the summer plume from the LaGrande River are 

essentially unchanged; however, the area of the under-ice plume from the LaGrande River has trebled 

(Figure 3.1) and can now extend 100 km (62 miles) northward under the land fast ice of James Bay.”  

 

 

The high influx of dissolved silicate from LaGrande and Eastmain Rivers during the spring freshet is no 

longer available to be transported via the Labrador Current to the Gulf of Maine. 
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WHO DO YOU BELIEVE, THE AUTHORS OF SILICA STORIES OR HYDRO-QUEBEC? 

“Dams in particular have had huge effects on the biogeochemistry, ecology and silica cycling of 

watersheds, creating lakes where there were not lakes before, trapping particles that would have 

otherwise been transported downstream, and obliterating seasonal flooding in favor of regulated 

year-round flow.  Altogether this means most rivers of any note have multiple dams upon them and 

clogging up their spider vein watersheds.  This has had a massive effect on the silica cycle, taking a 

lot of silica entirely out of the game before it can be transported downstream to coastal waterways. 

Worse yet, in our humble opinion as silica fans, nitrogen and phosphorus eutrophication frees up 

diatoms in lakes, ponds, and reservoirs to grow-grow-grow and in so doing strip out incredible 

amounts of dissolved silica from the water.  This is a major double whammy.  This silica, now bound 

up in the beautiful frustules of biogenic silica that diatoms produce, ends up being buried in the 

sediments accumulating in lakes, ponds, and reservoirs instead of supporting diatom growth in 

estuaries and the ocean.  That represents a serious break in the silica cycle that carried silica, 

weathered from silicate rocks, out to the ocean to support silica biomineralizers in the sea and the 

profundity of food webs based upon them.”  (Silica Stories by Conley et.al. 2017). 

 

 

Hydropower is renewed through the natural water cycle 

Hydropower starts with energy from the sun. The sun’s heat causes water to evaporate and rise into the 

atmosphere, where it condenses and turns into clouds that are blown about by the wind. When the droplets 

and ice crystals that form clouds become too heavy, they fall back onto the ground as rain or snow. The 

water then flows through the rivers, and generating stations harness this cycle to produce electricity. 

 

 

 

 

 

 

 

 

CONCLUSION 
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CONCLUSION 

 

Quebec Hydro paints a benign picture of hydropower as renewable but fails to mention how it wrecks 

the silica cycle and the natural flow of water and nutrients especially dissolved silica which is critical for 

healthy fisheries and mediation of climate change. 

The coastal diatoms of the Gulf of Maine have never stopped screaming for more dissolved silicate.  The 

depletion of the shrimp, cod and other fisheries in the Gulf are the canaries in the coal mine who have 

been telling us for decades that there is a silica limitation in the Gulf of Maine.  

This limitation has been caused by the proliferation of reservoir hydroelectric dams over the past 50 

years on the major Canadian rivers, which for millennia have supplied nutrients to the Gulf.   

For the Gulf of Maine’s fisheries and mediating climate change nothing could be more important than 

restoring the natural timing, duration and quantity of fresh water flows transporting the annual load of 

dissolved silicate to the Gulf. 

 “But a lot of the excessive biogenic silica that freshwater diatoms are now able to produce gets 

buried in reservoirs and lakes, preventing its delivery downstream to the sea. 

Scientifically speaking, it took us some time to notice that dissolved silica was disappearing and 

yet some more time to grasp why.  Of course, in retrospect, it’s totally obvious.  Of course this is 

what happened when we overloaded waterways with nitrogen and phosphorus.  But in the 

beginning, we were probably too shocked by the eutrophication-fueled overgrowth of 

phytoplankton in general and all of the clogging and fouling of waterways and all of the fish-

killing it was doing.  Plus who would expect excessive nutrient addition to result in nutrient loss? 

And hardly anyone had the cleverness to foresee that dams would sequester silica. 

It took study of three different systems over an embarrassingly large number of decades for us to 

figure out what has been going on.”  (Silica Stories by Conley & DeLaRocha 2017) 

 

In Attachment 1 of this Report are these three case studies (referred to above) from Silica Stories by 

Conley and DeLaRocha 2017. 
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ATTACHMENT 1 

 

EXCERPTS FROM SILICA STORIES, by DANIEL J. CONLEY 

and CHRISTINE DE LAROCHA 2017 

 

 

 

 
















