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INTRODUCTION I 

This projeot was initiated during the summer of 1954 for the purpose 

of making a vegetational survey of artificial and natural aquatic habitats 

within the state. In the oourse of the survey all types of plants that 

might develop in sufficient ~uantities to oo~. a weed problem were 

given consideration. The first summer's work was mainly concernedw1th 

natural bodies of water, or ponds which had not been constructed for the 

purpose of providing a water supply (i.e., barrow pits, etc.). A few 

artificial ponds were visited and the observations made seemed to justify 

a more specific study of this type of habitat. 

The major part of the work carried out during the summer of 1955 was 

devoted to a study of artificial farm ponds. A farm pond represents a 

considerable investment, both in labor and materias. If this investment 

is to be amortized the ponds must have a reasonable life expectancy. If 

a "weed" crop should develop, the life of the pond may be markedly shortened 

and the utility of the pond sharply decreased. Some ponds, although they 

contain a considerable volume of water, are useless as a water supply due 

to a large stand of weeds wi thin the pond. 

The artificial farm ponds which 'Were visited may be classified in five 

major categories: (1) ponds which are used mainly for irrigation purposes; 

(2) ponds which are used for both irrigation and the raising of fish; (3) ponds 
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lIhich are used only for irrigation at the present time, but for which 

future plans include the introduction of fish; (4)' ponds which are used 

exclusively for raising fish (there are not many of these); (5) ponds 

lIhich are used only for stock-watering sources. 
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The summer work of 1955 commenced the first of July and was continued 

until September 30. During this survey a total of 105 sites located in ten 

counties were visited and data oollected. As in 1954 the main emphasis of 

the investigation was placed on the algae, particularly the planktonic 

forms. It is the opinion of the investigators that the study of these 
, 

organisms and their relationship to chemical and physical factors will 

reveal more pertinent information concerning the aquatic habitat than any 

other approach. 

A few natural bodies of water were also visited. Some of these 

locations had been studied during the summer of 1954. Most of these sites 

were located in the vicinity of Corvallis and were ponds that had been 

known to produce algae in "bloom" proportions. The main "nuisance" 

organism was the blue-green alga' Aphanizomenon flos;.s.lluae. However, 

blooms did not occur this year in all of these ponds. The data at hand 

are insufficient at the present time to account for the apparent lack of 

bloom conditions. 
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the investigation to be extended into more of the counties throughout the 

state. 
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the plankton count revealed a large population of Melosira granulata • 

was no evidence to establish the fertilizer as having been responsible 

.for the large algal population in the pond, but it probably played a major 

role. Mr. Coleman planned to 118e approximately half as much fertilizer 

the coming year. It would seem advisable not to fertilize the pond at all, 

as sufficient nutrients are obviously already present in the pond. 

Another OedogoDium mat was observed in the pond located at the Ralph 

Laird place. The mat covered the entire pond lIhich was being used exclusively 

for the purpose of raising blue-gills. 

The irrigation pond located at the Smith .Rock Ranoh was being used 

primarily for purposes of irrigation, although fish had been planted here 

at one time. The plankton revealed a fairly dense population of the blue-

gteen alga Anabaena spiroides. In the pas t a number of dead cat-fish had 

been found along the banks. No reason can be advanced for the fish kill, 

unless the deleterious effects resulted from the presence of algae in the 

habitat. Nothing in the data obtained during the course of the investigation 

could shed any light on the problem. 

The pond operated by the Blladetich Brothers was the only location in 

eastern Oregon where AphaDizomenon fios-aquae1l'as found. This pond was 

under consideration as a possible commercial fishing pond. It was a 

relatively new pond with an area. of ten acres. A large amount of Potomogeton 

was noticed both in this pond and in the Smith Rock Pond. 

KLAMATH COUNTYI 

The only body of water Visited in Klamath County was Klamath Lake. 

This is the largest body of fresh water locat~d in the state, the lake proper 

----- - .. 
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occupying an area of eighty-thoU8and acres. llthough the lake covers a large 

area, it is quite shallow, with a mean depth of eight feet and a maximum 

depth of approximately thirty-five fest. The water overlies a thick stratum 

of mud. The lake is fed principally by two rivsrsl The Williamson, lIhich 

enters the lake at the northern end; and the Sprague River, which empties 

into the Williamson River near the tam~ of Chiloquin. In addition . to the 

rivers there are numerous creeks 1Ihich empty into the lake, as well as a 

large number of springs, both hot and cold, mostly located on the wast side 

of the lake. 

Water leaves Klamath Lake by way of the Link River, and. eventually 

empties into the Pacific in northern Caillol"nia. There are two primary 

uses of the water in Klamath Lake. The California-Oregon POII'er Company 

(COPeO) maintains several dams for the generation of hydro-electrlc power. 

The second use of Klamath ..waters is for irrigation of the surrounding farm 

lands. Large areas of the lake have been reclaimed by building dikes, and 

these areas are nOT{ under intensive cultivation. 

In addition to being the largest lake in the !ltate, Klamath Lake is 

also the most productive lake that the investigators have found in Oregon. 

It supports a great abundance of both plant and animal life. 

Vascular plants in the lake are in great abundance and variety. The 

lake is of interest to the survey. however, mainly because of the proli fic 

phytoplankton crop produced r!fVery year. As in all eutrophiC lakes, the 

main components of the plankton are'members of the blue~een algae. The 

dominant species in the lake this past B1II!IIler was the bloom-producing or-

ganism Aphanizomenon oregonensill. In addition to this organism, other 

potential bloom producers were noted in the plankton. Notable among these 

-- - ----- - - -_ .. --- .. ---- --'1' ,a ;yz=; ~[=7r . _ '"::-
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were Mlcro51stis aeruginosa and Gloeotrichia echinulata. Neither of the 

latter species were found in bloom condition over an extensive area. 

The vast area of Klamath Lake made it desirable to carry out an 

extensive survey of the lake. Many points, both near the margin of the 

lake and in locations out from the shore were sampled during the survey. 

These locations were checked for concentration of the alga (purely empirical), 

temperature differences, etc. -Other factors, such as the effect of inComing 

waters from creeks, rivers, and a:,:few sundry springs, were observed for their 

possible effect upon the concentration of the org~sm. 

This part of the survey was the initiation of .another project which 

had been established for a more detailed and comprehensive study of the 

algae of Klamath Lake. 

- "._----.. ..... FE _t:Z::. 
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DISCUSSION: 

The salient features of the procedures used, the role of the various 

chemical and physical faoto~s, and the BVolubiOn of the aquatic habitat 

have been discussed in the preVious report (1954) and need not be repeated 

here. 

As was stated earlier, most of this investigation centered around 

artificial farm ponds. These ponds have been constructed in sundry ways. 

Some of them occupy natural ravines, the ponds being formed by construction 

of a dam across the valley. A few of the ponds have been constructed by 

capttalizing on pre-existing beaver dams. These valley ponds are generally 

fed by "live waters", although the water supply may be partially supple

mented by springs. Other ponds utilize spring waters or wet season run

off. In these ponds the morphology need not conform so closely to the 

natural topography as those occupying ravines. 

Farm ponds vary greatly in size. -In many cases the geomorphology 

determines the size and shape of the pond while in other cases the financial 

status and ambitions of the land owner are the determining factors. The 

construction of a pond is an expensive venture and although a farmer may 

appreciate the advantages of possessing a large pond, the actual size is 

determined by his financial resources and the immediate advantages to be 

realized from the pond. In this case, " space is generally allotted for 

future expansion. 

The size of the ponds varies from a few square meters to many acres. 

The smaller ODes were for the most part stock POilds" seen in Wallowa County. 

Inasmuch as these ponds were used Snly for stock-water1ng purposes a large 

pond was not an absolute necessity; often the feasibility of constructing 
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such a pond was limited by the IlUPPly of water. The larger ponds were 

those used primarily for irrigation purposes. The size of the pond was in 

general proportional to the acreage under irrigation. Those ponds used for 

Plood irrigation were, as a rule, larger than the ones used for pump irri

gation. In many cases, the capacity of the pond was insuffieient to sup

port irrigation throughout the woole of the season. In cases of drought, 

progressive lowering of the water table, eto. the farmer could be placed 

under an extreme handicap, if his pond were to go dry. Very few of the 

farmers appeared prepared for such eventualities. 

The state population has been steadily increasing. and the number of 

sportsmen has increased more than proportionally. As a result, pressure 

on the natural habitats of fishes has been greatly increased. Many farmers 

have been stimulated to stock the1r irrigation and stock-watering ponds. 

Most of the pondll, so stocked. are for private use only, although some 

farmers have capitalized on the plight of their fe!Uow men and have begun 

to raise fish on a commercial basis. At the present time this does not 

seem to be a lucrative -business. Fish raising is generally a secondary 

function, although in some cases it is the primary business of the farmer. 

However, he is usually forced to support hill fish-raising business by some 

sort of farming. As the population increases still more, commercial fish 

farms are destined to become more numerous and extensive. 

Artificial pondl! are imperative for the development and existance of 

some farms. In Wallowa County, for example, the stock ponds have made 

available large areas of the range that in -the past wereoot usable. In one 

case, a rancher was able to place an additional two thousand acres in use 

which in the past had been UBuseable due to lack of water. It is, therefore, 

-, 
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/IIIt,ur~u. that anything decreaSing the efficiency of a pond or rendering a 

unuaeable is a matter of great concern to the farmer. The most 

of the factors affecting this decrease are the aquatio plants, 

either vascular plants or ~gae. 

The oldest pond seen during the investigation was thirty years old. 

The average age of the ponds 1IaB appro:x:\.mately three or four years, and 

very few approached a deoade. It is, therefore, rather diffioult to pre

dict the onset of senesoence, but senescence in many cases appeared in a 

very short time. The presence of heavy vascular veget~tion in the pond 

is both indicative of the onset of senility and inetrumental in speeding the 

process of extinction. In addition, this vegetation decreases the utility 

of the pond. Under no circumstances does the presence of vasoular plants 

seem to be to the farmer's advantage. Great concern has been expressed by 

most fanners who possess a large IIcrop" of plants in their ponds. 

The algae fall into two natural groups: the filamentous forms and the 

planktonic forms. Many of the filamentous forms are capable of forming 

large, dense mats. However, during the past summer's survey only one form, 

Oedogonium, was found in quantitiss large enough to constitute a major 

probl~ Planktonic algae are desirable, if not necessary, in a pond serving 

as a site of fish production. These organisms are an important link in the 

food chain of the natural aquatic habitat. However, in order that the pond 

be retained in successful balance, the algal population must be kept below 

an undetermined, critical level. As the pond increases in age there is an 

increment of both organic and inorganic material 'from sUndry sources. The 

organic material is subsequently transformed into inorganic !!rlnerals by 

action of the bacterial flora, and in conjunction with the inorganic material 
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ill'Ilady present increases the fertility of the habitat. The increased 

in turn adds to the potential productivity of the pond. An 

!liQ3:'ellSe in productivity is an· increase in the eutrophication of the pond 

leads to ' the final stage in the evolution of an aquatic habitat.: the 

complete obliteration of the pond. This is a naturally occurring cyclic 

phenomenon lIhich is inwv1table. 

The above process is, under natural conditions, a very gradual 

occurrence. The phenomenon may be accelerated at an astronomical rate by 

the intervention of man. The farmer should always bear in mind the fact 

that care must be exercised in manipulating his pond. As an example of 

manipulation, . Coleman's pond,:. may be cited in which the productiVity was 

undoubtedly greatly accelerated by the addition of a substantial amount 

of fertilizer. 

The first steps towards the maturation of a pond· are slow, and due to 

a gradual accumulation of deposited material. If the "run-off" into the 

pond is not heavy, the greatest bulk of this deposit is produced by the 

algae. Once the depth of the pond has been decreased sufficiently (a factor 

varying with the indiVidual pond), the substrate 1s then "ripe" for invasion 

of other plants. These plants can be either, or both, fi~ntoUB algae and 

vascular plants. Earlier in t his report, numerous examples were cited where 

filamentous algae originated .at the bottom of the pond. These organisms 

constituted an actual problem, or were potential problem organisms. 

The decrease in depth also favors invasion by vascular vegetation, 

which constitutes a bipartUe problem. The plants themselves are potential 

problem organisms in facilitating the "silting-in" process of a pond, thereby 

further accalerating the deorease in depth. They also afford a suitable 

-Emr Sf:;" . -3. .~ 



substrate for the development of filamentous algae. Invasion rr.r aquatic 

plants, as a rule, procedes from the margin imrard. The marginal zone is 

characterized rr.r a fiora consieting of cattailll, sedgee and rushes, smart

weed, etc. This zone givee way to the submerged-emerged zone in deeper 

water. Characterietic plants in this zone are epecies of pond-weed, water

shield, Anacharie, etc. Another potential problem exists in the form of 

floating vascular plants (duck-weed and water fern), but no actual problem 

arising from the presenoe of these plants was encountered during the course 

of the summer's survey. 

The observations made during the survey indicate that the biological 

problems encountered in artificial ponds arise from a poor understanding 

of the natural course of development of small bodies of water. These 

problems oould be ameliorated and the eventual senesosnoe of such ponds 

could be postponed by the employment of judicious engineering principles 

more readily than rr.r biologioal oontrols. This conclusion is based on a 

relatively limited number of observations, but there seems to be considerable 

reliability in the proposition. 

The general problem that exists in artificial ponds seems to have its 

inception with the genesis of the pond, and lies in the physioal character 

of the basin. In the natural aquatio habitat, man has not controlled the 

primary morphology of the basin while in construction of the artificial 

pond this problem lies entirely within his hands. In those ponds possessing 

sides approaching a perpendicular and a relatively steep proclivity of 

closure, vegetational problems are much less common than in the shallow ponds 

that conSistently support vegetational problems. Ponds with steep banks, 

but of a relatively shallow depth were able to support an abundant submerged 

~~====-="""_=- .~-.f"_ 



emerged vegetation, but the extreme cases were noted only in the ponds 

constructed in the form of a sauoer. These ponds not only supported an 

abundant submerged-emerged vegetation; but also ·a prodigious development 

of marginal vegetation. 

OUTLINE: 

It would seem possible at this point to make cartain suggestions which, 

if followed, should provide for a maximum useful lifespan for a given basin. 

Some of these suggestions are commonly oonveyed as engineering instructions 

by the agencies that are usually involved in the planning precedent to the 

actual construction of a pond. Other points are not generally considered 

before some problem condition arises . 

1. The basin should be planned in such a fashion as to limit the 

possibility of invasion of rooted aquatic plants. The Decessary 

features are: 

a. steep banks 

b. Minimum shallow areas 

c. Minimum depth of three feet (preferably deeper) 

d. Exclusion of highly organic and/or silty drainage 

2. The construction procedure should result in a basin from which 

has been removed I 

a. Topsoil down to I!Iineral soil 

b. The remains of all original standing vegetation 

c. All roots and other perennating organs of aquatic plants 

as may have originally been present 

d. All organic detritus. as manure and straw piles 
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3. The basin' should be fenced off from all incursions by livestock. 

Domestic animals are destructive to the basin in that they break 

down the banks, producing shallws ideal for invasion by rooted 

aquatics, and they provide a ' ferti~izing source. 

4. The introduction of rooted aquatics should not be attempted unless 

one is willing to accept the probable ,consequence of having the 

pond rapidly overgrwn. It is much simpler to eradicate the 

casual adventives than to remove a deliberately planted weed. 

5. Experimentation with ferti;I.izer should , be extremely cautious. 

Most of the ponds we have seen in Oregon eVidence the natural 

occurrence of sufficient mineral nutrient to support a heavy 

vegetation. 

6. It should be remembered that the developing vegetation may be 

delayed the first year or two because of much suspended matter in 

the water resulting from the newness of the basin. The gradual 

decrease in the amount of silt in succeeding years and the increase 

in amoJIlt of organio sediment on the bottom will increase the 

probability of a vigorous vegetational development. Concomitant 

with this increase in plants will be an increased productivity in 

animal life euch ,as fish. 

7. The eventual fate of any gasin natural or artificial is extinction. 

The rate at which this occurs depends On too many uncontrol lable 

factors to allow any prediction of the useful lifespan of any 

given basin. Final extinction can be delayed by careful construction 

and operation. Control by mechanical or chemical eradication of 

heavy vegetation may be possible; but even so, sediments carried 
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into the basin by run-of! water will eventually fill it to a 

pdint where it will be uneconomical to prevent vegetational en

croachment. 

The PhYsical characteristics of a basin probably play only a small 

part in the development of the planktonio flora within the artificial ponds 

seen during the oourse of the survey. However, problems whioh may be re

lated to this feature exist. In Klamath Lake, the presenoe of Aphanizomenon 

oregonensis in great profusion has disrupted the biota to the point of 

exclusion of more desirable organisms. In addition, its presence is very 

undesirable both from an aesthetic and a recreational point of view. The 

metabolic products resulting from deoomposition of this organism are 

undesirable, and have been reputed to be detrimental to the existence 

of other organisms. Although this plankter was found 1JXisting at "nuisance" 

proportions o~y in Klamath Lake, it is known to exist in other areas of the 

state. One of the localities supporting !. oregonensis is the Redmond Fish 

Pond, a recreational center. Another species of Aphanizomenon, ~. flos-aquae, 

enjoying a much wider notoriety then!. oregonensis, is also known to occur 

in some of the artificial ponds. 

In addition to Aphanizomenon, other blue-green plankters have been 

observed in artificial ponds. Notable among these &fe speoies of Gloeotrichia 

and Anabaena. Although these forms were not found in "bloom" condition, 

they have been observed in populations of nuisance proportions elsewhere in 

Oregon. Consequently, these forms do pose a potential problem and inasmuch 

as only one visit was paid to each pond, the problem may exist in reality. 

An actual plankton problem was obeeued in the Junction City Barrow Pits. 

---=_ ........... ,"""_ -"""= #'5., -rnzrr: ------. :it" .. 
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These ponds, although artificial, do not fall into the present classifi

cation of ~ ponds. 

Although the physioal character of the pond basin may not be directly 

connected with the production of a plankton flora, it may be indirectly 

responsible through its effect on the development of a benthic flora. The 

presence of vascular vegetation and other organisms greatly increases the 

annual increment of organic matter; and, consequently, there is an increase 

in the inorganic nutrients. The "ripening" of these ponds is materially 

hastened to a condition ~ere the ponds are ready for "seeding" by this 

increase. There is a great interplay of factors operating in the develop

ment of a pond. It is, therefore, difficult if not impossible to isolate 

these factors and study them separately; and as a result, conjecture con

cerning the development of a particular pond in a given direction is 

problematic. 

- .......:;...' -~ 



PROJECT .34 . - StllllmR OF L9SS 

Surveyed During the Course of the Summer: 

, BENTON COUNTY I 

1. Thornton Lake-3outhwest of the . High1Jay 20 Bridge in Albany 

2. Chester Chamber's Loll'er-most Pond-.Kings Valley Road 

J. Chester Chamber's third from the bottom Pond--Kings Valley Road 

4. Fred Cleveland's Bass Pond-..;oason, near Bellfounta:l.n 

S. Fred Cleveland's 'Brout Pond~a:wson, near Be11fountain 

6. Winzenried's upper Trout Pond--5oap Creek Road 

7. Winzenried' s lawer Trout Pond-3oap Oreek Road 

8. Thornton Lake--5outmrest of the Highway 20 Bridge in Albany 

9. O. M. Miller (Pine Lake)--Irish Bend Region 

10. Black Lake-Irish Bend Region 

LINN COUNTY I 

11. Groshong's Lake-North of Albany, near Willamette Memorial Park 

12. Colorado Lake--Seven Miles east of Corvallis 

13. L. B. Thompson-!lolley; ROlfe R~ll Road 

14. Wallaoe Wodtli~ern Ridge Road; Sweet Home 

15. ldartin Pickens--Sunny Side Road; Foster 

16. Walter's Pond--5unny Side Road; Hoster 

17. Steinfel~ Pond-Fox Valley; Lyons 

18. otto Limbeck-3cio-Stwton Ilistrict 

19. Cecil J ohnson-Hoad between . Gilkey and Scio 

20. Kampfer's Diamond K Ranch (House Pond)~iamond Hill Road 
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21. Kampfer's Diamond K Ranch (First Beaver Pond; White Creelt)~iamond 
Hill Road 



64. Pond No. 4-Chico Road 

65. Pond No. 5-Chico Road 

66. Pond No. ~hico Road 

67. Pond No. 1-&r8.mp Creek District 

68. Pond No.1-Imnaha Road 

DESCHUTES COUNTY: 

69. Childrens' Fish Pond--Redmond Golf Course 

70. Alonzo Latta-Terrebonne-Redmond District 

71. Mark Coleman-Terrebonne-Redmond District 

72. Oar Place (Smith Rock Ranch)-Terrebonne-Redmond District 

73. A. C. Cummings--Across the road from Peterson's Rock Garden 

74. Ralph Laird (Bass-Bluegill Pond)-Bend-Pleasant Ridge District 

75. Ralph Laird (Bluegill Pont)-Bend-Pleasant Ridge District 

76. Paul Dyer-Bend-Pleasant Ridge District 

77. Bradentich Brothers-Bend-Pleasant Ridge District 

KLA.MATH COUNTY, 

78. Sisemore Dock-8outh end of Klamath Lake 

79. Station No.2-Bridge, south end of Klamath' Lake 

BO. Station No.3-Across the road from Station No. 2 

81. Station No. 4-Cinder Bank, south end of Klamath Lake 

82. Frontier Guest Ranch~est side of Klamath Lake 

83. Crystal Springs-W'est side of Klamath Lake 

84. Mares Egg Sprlng-West side of Klamath Lake 

85. Barclay Springs-East side of Klamath Lake 

86. Barclay Springs Channel-East side of Klamath Lake 

32 
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Algoma Outlet-East side of KJ.8IiIath · Lake 

Bare Island--West from Modoc Point 

89. Modoo Point Outlet-East side of Klamath Lake 

90. Agency Lake-East side 

91. Shoal water Bay--Weat side of Klamath Lake 

92. Howard Bay--West Bide of Klamath Lake 

93. Pelioan Bay--1'fest side of Klamath Lake 

94. Harriman Creek--West side of Klamath Lake 

* 95. Five minutes south from the mouth of the Williamson River-North end 
of Klamath Lake 

96. West of the Point from the mouth of the Williamson River-North end 
of Klamath Lake 

97. Mouth of the Williamson River--North end of Klamath Lake 

98. Williamson River Store--North end of KJ.amath Lake 

99. End of Eagle Point--West side of Klamath Lake 

100. Hot Springs, Eagle Poin~est side of Klamath Lake 

* 101. Twenty minutes west of Eagle Point--west side of Klamath Lake 

102. Southeast of Buck Island (Typha Cove~-South end of Klamath Lake 

103. West side of Buck Island--8outh end of Klamath Lake 

104. Station No. 3 (Ritchie's Point)--8outh end of Klamath Lake 

105 • Fremont Street Brldge--8outh end or Klamath Lake 

* Using a boat with a three-horse-power motor running at full speed. 

• 



SUMMARY OF ALGAL SPECIES OBSERVED DURING THE SUMMER OF 1955 

Acanthrosphaera zachariasi--16 

Anabaena circinalis--l, 10, 11, 12, 26, 35, 50, 51, 71, 74 

Anabaena cylindrica (1)--41 

Anabaena flos-aquae--12 

Anabaena lemmermanni--21 

Anabaena oscil1ariodes--6 

Anabaena planktonica--5, 9, 10. 11, 12. 19, 26, 37. 41, 47 

Anabaena sheremetievi--12 

Anabaena spiroides--l, 47, 67, 70. 72, 73. 77 

Anabaena spp. (sterile)--9, 10, 36. 40, 42, 45, 46. 47, 53 

Ankistrodesmus falcatus--75 

Aphanizomenon flos-aquae--l, 9. 10. 11, 12, 36. 37, 50, 52, 77 

* Aphanizomenon oregonensis--58. 59, 60, 69, 78, 80, 85. 86, 87. 90, 
91. 92, 95, 96, 99, 100, 102, 105 

Arthrodesmus convergens--4 

Arthrodesmus incus--27 

ArthrodesmUB incus var. extensus--13 

Asterionella formosa--5. 19 

Asterionella sp.--9, 10, 11, 12. 26, 36, 37. 46. 50, 54, 57, 73, 
76, 77 

AsterococcUB limneticUB--19 

BotryocOCCUB braunii--l, 2,_4. 9, 10, II, 12, 21, 22, 26, 33. 34, 35, 37, 
40, 42, 46. 47, 50, 52, 53, 58, 60, 61, 62, 64, 69, 75 

Bulbochaeta sp. (sterile)--20 

* This organism 119 considered by the investigators as representing a new 
species of ~zomenon, and has been found to be widely distributed in 
the high. arrregions of Eastern Oregon, and has been tentatively pre
designated Aphanizomenon oregonensis. 

IF ... 1 
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Ceratlum hirundineila-l, 9L 10, _il, 12, 14, 15, 19, 21, 26, 33, 34, 37, 
40, 4i, 42, 45, 46, 47, 50, 51, 54, 55, 56, 57, 
69, 72, 73, 74, 76 

Chaetophora attenuata--4 

Chara sp.--46 

Characium gracilipes-16 

Characium limneticum-15, 47, 90 

Cladophora glomerata--66, 85, 93 

Chl~domonas spp.--2,3.4,6,7,9, il. 12, 13, 15, 16, 17, 18, 19, 22, 23, 
26, 27, 28, 31, 33, 34, 38, 39, 40, 41. 42, 45, ~6. 
51, 53, 62, 63, 64. 66, 69, 70, 73, 74. 75, 76, 77 

Closterium acerosum-56, 64 

Closterium acutum--19, 26, 72 

Closterium gracile--12 

Closterium monili!erum-22, 44, 48, 51, 63 

Closterium venus--4o, 41, 45 

Cocconesis sp.--85 

Coelastrum microporum-l0, 12, 96 

Coelosphaerium kuetzingianum-l, il, 12 

Coelosphaerium naegelianum--12 

Colacium arbuscula-l. 12 

Colacium vesiculosum--9, 10, il, 12, 13, 26, 34, 35 

Cosmarium bioculatum--12, 14 

Cosmarium contractum--53 

Cosmarium granatum--33 

Cosmarium punctualatum--60, 69, 74, 75, 76, 77 

Cosmarium spp.--4, 39 

Cylindrosperum muscicola--4l, 42 
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Cylindrosperum Btagnale-17 

Cymbe11a sp.--S' 

Desmidium sclnrartzii-17, 42 

Diatoma vulgare-31 
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Diatom spp.-l, 2, 3, 4, " 6, 7, 9, 10, 11, 13, 14, 15, 16, 17, 19, 20, 
21, 22, 23, 26, 27, 28, 29, 30, 31, 33, 38, 39, 41, 42, 44, 
4" 46, 54, 56, 58, 62, 63, 64, 66, 69, 72, 73, 74, 75, 76, 
77, 85, 94, 97, 99, 102, 105 

Dictyosphaerium erhenbergianum-1 

Dictyosphaerium pulchellum-12, 27, 45, 72, 73, 76, 77 

DimorphoooccUB lunatus--9 

Dinobryon bavaricum-l0, 11, 23, 26 

Dinobryon eetularia-4, 6,_7, 10,.11,"12, 13,14,15,18,19,26,27,28, 
32, 41, 45, 49, 53 

Draparnaldia p1umosa-4 

Euastrum geramatum--4 

Eudorina e1egans-1, 10, 11, 12, 17, 18' , 21, 22, 32, 35, 40, 41, 42, 45, 
48, 49, 50, 51, 54, 57. 65, 67, 69, 71, 72, 73, 74, 76, 77 

Euglena acus--10, 26, 39 

Euglena erhenbergii-38 

Euglena oxyuris-31 

Euglena 8pirogyra-13, ,0, 51, 57 

Euglena tripteris-26 

Euglena spp.--1, 2, 9, 10, 11, 12, 22, 26, 27, 32, 38, 39, 40, 42, 49, 50, 
51, 53, 54, 5$, 64, 65, 75, 76 

Fragi1aria capucina--23 

Fragi1aria vireecens-4 

Fragi1aria spp.-1, 3, 12, 26, 28, 30, 31, 33, 37, 40, 44, 45, 46, 56, ,9, 
73, 74, 76, 77, 94 



Gloeocystis gigas--4, 10 

Gloeotrich1a echinulata--69. 74, 76, 77, 87. 90, 91 

Gloeotrich1a pisum--4l, 42, 43 

Comphonema sp.--27 

Hyalotheca dissiliens--4, 13, 15. 19, 28, 42, 77 

Hyalotheca musoosa--17 

Hydrodictyon reticulatum--97 

Kirchnerieila obesa-12. 40, 45, 72 

Mallomonas spp.--l, 9, 10, 11, 12, .13, 16, 26, 37,40,41, 42 
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Melosira granulata-9, 10, il, 12, 26, 36. 37, 42. 45, 54, 57, 70, 71, 72, 
73, 77 

Melosira granulata var. angustissima f. spiralis--il, 12 

Melosira sPp.--4, 10. il, 12, 16, 31, 33, 34, 4o, 77. 96, 97. 102 

Merismopedia e1egans--53 

Merismopedia punctata--33 

Merismopedia tenuissima-18, 77 

Micrasterias apicill.ata-14, 22 

Micrasterias denticulata-15 

Microsystic aeruginosa-1, 9, il, 12, 36, 37, 53. 72, 74, 80. 85, 86, 87. 
91, 92, 9.5, 96, 99, 100, 102, 105 

Mougeotia app.--4, 5, 21, 22, 23, 28, 43 

Netrium digitus-28 

Oedogonium 1faucheria--7 

Oedogonium spp. (steri1e)--5, 6, 7, 27. 30, 31, 33, 38, 4o, 41, 42, 43, 
46, 47, 53, 60, 66. 71 

Oocystis borgei--1, 76 

Oocystis e1liptica--22, 33 

Oocystis pusilla--13 
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Oscillatoria articulata--26 

Oscillatona limosa-42, 44, 97 

Oscillatona nigra--7, 73, 75 

Oscillatoria pnnceps--60, 99 

Oscillatoria subbrevis--42 

Oscillatona tanuis--22 

Oscillatona sp.--53 
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Pandorina morum--4, 13, 18. 19, 33, 37, 40, 45, 49, 50, 53, 60, 70, 73 

Pediastrumb,oryanwn--45, 70, 72, 76, 87, 96, 102 

Pediastrum duplex--9, 11, 12, 45, 53, 70, 72, 73, 76 

Pediastrum sp.--22 

Pendinium cinctum--l, 7, 9, 10, 11, 12, 13, 14, 15, 16, 11, 18, 19, 21, 
22, 47, 50, 51, 52, 53, 54, 55, 56, 69, 70, 75, 76, 77 

Phacus longicauda-l, 9, 11, 26, 55, 56, 60 

Phacus spp.--49, 57, 70, 75 

Pleurotaenium erhenbergii-7, 17 

Rhizoclonium heiroglyphicum--45 

Ri vularia minutula--21 

Schizothrix rivularis-31 

Schroederia judayi-16 

Scenedesmus armatus--70 

Scenedesmus spp.--51, 57, 70, 76 

Sirogonium spp. (stenle)--14, 15, 18, 33, 37, 38, 54, 69 

Sphaerocystis schroeten--5, 18, 30, 32, 45, 47, 53 

Spirogyra crassa--43, 69 

Spnogyra spp.--3, 4, 6, 15, 20, 28, 29, 33, 38, 39, 42, 43, 45, 46, 54, 
56, 58, 60, 62, 71, 73, 85 



Spirotaenia condensata--16, 28 -

Staurastrum auicula--47 

Staurastrum brachiatum--ll 

Staurastrum floriferum--13, 19 

Staurastrum grallatorium--ll 

Staurastrum leptocladum--10, 11, 40, 41, 47, 55, 57, 69, 71, 72, 73 

Staurastrum longiradiatum--12, 35 

Stanrastrum natator--18, 96 

Staurastrum paradoxum--27 

Staurastrum spp.--12, 18, 19, 27, 46, 47, 49, 72, 74, 75 

Stephanodiscus spp.--13, 91, 95, 97, 100, 102, 105 

Stigeoclonium sp.--45 

Synedra sp.--5 

Synura uvella--10, 14, 22, 58, 59, 60, 63, 73, 77 

Tabellaria fenestrata--4 

Tabellaria flocculosa--4, 28 

Tabellaria sp.--44 

Tetraspora lacustris--4, 11, 45, 47 

Tetraedron regulare--47 

Trachelamonas armata--l, 22, 32, 36, 49, 50, 54, 55, 56, 57 

Trachelamonas girardiana--38 

Trachelamonas hispida--26, 3B, 65 

Trachelamonas horrida--34 

Trachelamonas similis--53 

Trachelamonas superba--26, 38 

Trachelamonas volvocina--26 
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Trachelamonae spp.-1, 9,_10,11, 12, 19, 20, 22, 29, 32, 33, 34, 36, 37, 
39, 41, 46, 49, 50, 52, 53, 54, 55, 56, 57, 70 

Tribonema minus-10, 12, 17, 45 

Trichodeemidium lacustre-21 

Ulothrix variabilis-38, 69, 72 

Volvox aureus--4, 10, 17, 20, 21, 22, 34, 35, 39, 41, 45, 46, 48, 49, 52, 
58, 71, 105 

Xanthidium antilopaeum--22 

Zygnema spp. (steri1e)--27, 31, 45 



.-i SUMMARY OF CHEMICAL-PHYSICAL DATA 1955 
\t\ 

Location I 
Temperature in 0 C. 
Surface Bottom pH N03 NH4 Fe ro4 Ca K Mg OH HC03 C03 Total(in ppm) 

(of Cac0
3

) 
Thornton Lake 

20.5 17 •. 8 6.8 0.10 0.103 0.5 - 2.04 0.0 98.0 0.0 98.0 
Chester Chamber's Lower-most Pond 

17.6 16.0 6.4 0.45 1.159 0.9 1.00 0.0 72.0 0.0 72.0 
Chester Chamber's Third from the Bottom Pond 

19.5 17.5 6.6 0.6 0.772 1.2 0.90 - 0.0 62.0 0.0 62.0 
Fred Cleveland's Bass Pond 

18.0 6.6 0.09 0.115 0.3 1.60 - 0.0 22.0 0.0 22.0 
Fred Cleveland l s Trout Pond 

15.0 6.2 0.12 0.012 0.1 1.30 - 0.0 20.0 0.0 20.0 
Wiozenried's Upper Trout Pond 

18.5 15.9 7.8 0.04 0.193 0.5 4.3 0.5 54.5 0.0 120.0 0.0 120.0 
Winzenried's Lower Trout Pond 

20.5 17.4 7.8 0.05 0.026 0.3 4.4 0.9 53.5 0.0 120.0 0.0 120.0 
Thornton Lake 

22.0 20.2 0.10 0.0 0.4 10.5 1.1 23.0 0.0 118.0 0.0 118.0 
C. M. Miller (Pine Lake) 

22.5 21.0 0.06 0.0 0.4 8.4 1.4 51.0 0.0 80.0 0.0 80.0 
Black Lake 

22.5 20.4 0.06 0.0 0.8 6.8 0.9 57.5 0.0 110.0 0.0 110.0 
Groshong's Lake 

19.1 17.5 6.6 0.08 0.257 0.1 2.04 0.0 76.0 0.0 76.0 
Colorado Lake 

19.5 14.5 7.3 0.13 0.077 0.4 1.70 0.0 88.0 4.0 92.0 
L. B. Thompson 

20.5 17.4 7.1 0.04 0.334 0.7 9.00 2.0 0.8 38.5 0.0 26.0 0.0 26.0 
Wallace Wodtli 

21.0 18.7 7.8 0.07 0.193 0.9 8.00 1.7 0.3 51.0 0.0 24.0 0.0 24.0 
Martin Pickens 

23.0 18.5 6.6 0.06 0.154 0.6 7.00 1.2 0.5 38.5 0.0 12.0 0.0 12.0 





~ 

'i) Location: 
'lI\ Temperature in 0C. 

Surface Bottom pH N03 NH4 Fe P04 
Ca K Mg OH HC03 C03 

Total 

Station No. 4--Cinder Bank 
25.0 9.4 0.0 -

Frontier Guest Ranch 
50.0 26.0 - 7.8 0.0 50.0 0.0 

CryBtal Springs 
24.0 - 7.5 0.0 60.0 0.0 60.0 

Mares Eggs spring 
40.0 40.0 IP.5 8.2 0.0 0.0 

Barclay Springs 
2.50 18.0 16.2 8.6 0.06 0.039 0.70 2.2 2.3 49.0 0.0 70.0 0.0 70.0 

Barclay Springs Channal 
26.0 2l.4 9.4 0.20 0.708 0.7 2.2 3.4 43.0 0.0 22.0 40.0 62.0 

Algoma Outlet 
19.0 18.7 9.4 0.12 0.347 0.3 1.8 2.6 45.0 0.0 18.0 44.0 62.0 

Bare Island 
25.0 20.2 9.4 0.10 0.155 0.2 2.8 5.1 45.0 0.0 12.0 44.0 56.0 

Modoc Point 
23.0 21.2 8.8 0.10 0.619 0.3 2.0 3.2 44.0 0.0 48.0 12.0 60.0 

Agency Lake 
26.0 18.4 8; 5 0.10 0.450 0.4 2.20 1.6 5.9 43.5 0.0 44.0 8.0 52.0 

Shoal_ter Bay 
22.2 20.4 8.9 0.20 0.902 0.3 2.2 4.3 44.0 0.0 8.0 60.0 68.0 

Howard Bay 
21.0 20.0 9.2 0.17 0.773 0.5 1.8 4.6 42.5 0.0 4.0 56.0 60.0 

Pelican Bay 
21.7 17.8 8.4 0.12 0.773 0.2 2.7 10.0 44.5 0.0 44.0 20.0 64.0 

Harriman Creek 
9.6 9.4 7.6 0.04 0.451 0.0 2.9 6.3 42.0 0.0 46.0 0.0 46.0 

Five Minute. South from the Mouth of the Williamson River 
19.0 19.4 8.8 0.0 40.0 24.0 64.0 

West of the Point from the Mouth of the Williamson River 
19.0 18.1 8.5 0.0 52.0 8.0 60.0 

Mouth of the Williamson River 
15.9 15.0 8.4 0.0 56.0 0.0 56.0 



<- Location: 
V\ Temperature i n °C. 

Surface Bottom pR NO ) NH4 Fe P0
4 

Ca K Mg OR RCO) CO) Total 

Williamson River Store 
16.2 14.0 7. 8 0.0 48.0 0.0 48.0 

End of Eagle Point 
23.0 20.2 8.7 0.0 20.0 40.0 60.0 

Rot Springs--Eagle Poirit 
21.P 20.1) 8.9 0.0 36.0 ~!3.0 62.0 

Twenty Minutes West of Eagle Point 
23.9 20.3 8.8 0.0 36.0 28.0 64.0 

Southeast of Buck Island 
21.0 19.0 8.6 0.10 1.290 0.3 2.2 4.2 42.0 0.0 44.0 16.0 60.0 

West Side of Buok Island 
20.4 18.8 9.1 0.14 0.619 0.2 1.9 5.6 40. 0 0.0 8.0 48.0 56.0 

Station No.3 (Ritchie's Point) 
22.4 20.6 9.3 0.14 0.386 0.2 1.9 3.9 42.0 0.0 0.0 64.0 64.0 

Fremont Street Bridge 
22.0 20.4 9.2 0.12 0.386 0.3 3.2 6.8 48.5 0.0 14.0 60.0 74. 0 


