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!hia report oont~ins a list of the apectea of fish which occur in 

the Detroit River, followed by a section dealing with the limita of 

tolerance of fish to 'Y~ious tn,es of pollutantso !he fish list most 

·certainly is not c·omplete, for probably there are quite a few apecies, 

mostly of rare occurrence in the river, which ve have overlooked. The 

information on tolerance to pollutanta has been compiled from the literature, 

mostly from the wri tinge of J(_ •. M. lllllis, loz&g-time investigator of water 

pollution for the United States ?ish and Wildlife Service. 

!l'be sources of the presen\ records on fish fauna and pollution 

tolerance are, in the autho~a• opinions, entirely dependable, and therefore, 

again in our opinion, the records have a high degree of reliabUit7. 

'?his report baa been prepared tor, and as the result of a request by, 

the International Joint Commission. Its dual purpose has been to present 

a general account of the kinds of fishes present in the area and the amount 

of pollution which fish will tolerateo In neither respect is the present 

~ A colltribution from the Inat'itute for 1isheriea Research, Ann Arbor. 
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report highly exhaustive. 

The Michigan Stream Control Commission has supplied us with a list of 

the t7Pea of industrial wastes frequently encountered in the Detroit RiTer. 

· !-Bl FISH l!'.AtmA OF THE DEROI!f RIVER 

Our fish records haTe been obtained from the following sources: !he 

biennial reports of the Michigan State 1ish Commissioners, various reports of 

the United States Bureau of Fisheries, extensive fish collections made by the 

University of Michigan Museum of Zoology during recent years, and creel census 

record.a collected by the Michigan Departmen·t of Conservation. 

This general creel census consists of sport fishing records collected 

at random by the Conservation~Offieers during their routine cheeking ot 

fishermen. These records are compiled 'b7 the Institute for Fisheries Research, 

a part of the same departme~t. This general census has been 1n operation 

since 1928, and up·to 1947 there are 15 years for which sport-fish record.a 

a.re available for the Detroit R:1Ter. 

These creel census data are summarized in an aecomp&Dl'ing table, which 

shows that 18 diffe~ent species of game and coarse fish have been recorded from 

this water by Conservation Officers. Yellow pikeperch (walleye), yellow perch, 

vhi te baas, rock baas, and sheepahead have predominated in the catch. The 

com:poaition by percentage of each of the above species, in respect to the 

total catch for the 15 yeara, is JO, 24, 1), 12, and 6 per cent, respectivel7. 

The recent field collections by the Mu.seu of Zoology, University of 

Michigan, are an especially valuable source of information on the fishes ot 

the Detroit River. The most extensive of these collections were made on 

the lover, polluted section of the river, from June 19 to October 19, 1935, 

by Dr. Carl L. Hubba, at that time curator of fishes in the Museum of Zoologr, ~ 

University of Michigan, and I. A. Rodeheffer. Seining was done on the 

Detroit River from the mouth of River Ro11ge to about three-quarters of a mile 

~ The records ha"Ve been made available to us through the courtesy of Dr. a. M. 
Jailey, the present Curator of Jishea in that JIIU8eum. 



Year 

1928 
1929 
1930 
1931 
1932 

,,t{Ji· ·.-
1935 
1936 
1937 
1938 
193.f 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 

'Pota1 • 

JisherJl8n 
hours 

recorded 

281 
18 

••• 
••• 

144 ••• 
129 · •• • 
5830$._.·• • • .. •.· 
1 2 3 

~i .. i 
257 7 
361_½ _ :, 
298i ••• 
558114 .... 
26~ 2l 
2:,,_ ••• 
)4 ... 

fable l 

General Creel Census Data from the Detroi\ lt1ver, 1928 .. 194'! 

(Bumber of fish recorded for each species) 

• •• 
• • • 

• • • 

. , .. 

••• • 0. 
l 

••• 
• • • 

Go• 

o·.o • 

• • • 

10 . 0. 
• • • 
• • • 
••• 
• • • 

. 0. ' 
••• 
••• 

7 
••• . ". 
• • • .... 
0 •• 

l? 

4 . . . 
• • • 

' ,,. ... 
,. ,,0 • 

:; •• 0 

o· • • 

.. • 0 

2 
3 

••• 

o· o • 

• • • 
, .... 

Q 

32 
2 

0 •• 

. : ... 
0. •· 

25 
42 
40 
51 
13 
78 
4 

• •• 
•• 0 

12'7t 

••• ... . 
Xo 

• • • 
0 • • . ... . 

. -----···---. ··-l!f· 0 
Io 
lo 
Io 

• • • 
12 

••• 
l 

•• 0 .... 
•••• 

0 0. 0 

244 l :, 
••• • •• ••• 
Jl e c o r d • u, l 1 I ... 1 2 ••• 

9_6 . • • • .!.~.! ... 
S .. • •• 1 

Jl e c o r d • -
llec.ords 
Jlec·orda 
Records 

2 28 
38 110 
59 44 
6 ~ 

••• 83 
17 227 

• •.• . 148 
• 0. . 89 
55 0 0. 0 

781 

••• 
13 

2 
••• 
• •• 
17 

2 
•·•. 
32 

70 

••• . . . 
• 0 • 

7 
18 
,·• .... ,., ... , ..... 

• •• 
1 

••• 
• •• 
• •• . . .. 
••• 
• •• 

' •• 0 

26 

'hncl12des 11 channel cato 74 aauger, and 4 la1r1er~ 

••• . 0. 
• •• 
• •• 
. . 2 
.1:, 

••• 
••• 
••• 
• •• 

l 
• • • 
• •• 
•.• 0 . ... 
16 

1 • •• 
• •• ••• 

2 ••• 
6 ••• 
1 ••• 

•·• . 

0 " • 

12 
4 

• •• 

•. 0 • 

• •• 
• .• 0 ... 

26 

. .. 

••• 

l 
••• 
• •• 
••• 

2 . ... 
••• 
••• 
0 •• 

••• . .. 
.. 1 

1 
145 ··s 

8 
3 

• •• 
1 
l 

• •• 
0 •• 

••• . .. 

• •• 

••• 
• •• .... 

6 

• •• 
• •• 

• •• 
5 
4 
6 

27 4 
1 1 

• •• 16 
46 ••• 

2 13 
46 l 

204 2.3 
9 1:, 

ooo •·o.o 

29.S 
2 

117 
22 

335 
~39 

95 
234, 
115 
178 
115 
386 

.· 402 
111 
87 



above the mouth of the Huron llinr. fifty-one collections were taken over 

that stretch, and 11 additional collections were taken from tributaries and 

from adJoining Lake Erie. 

!he following annotated list of fishes from the Detroit River includes 

notes on general abundance for each species. !hese notes on abundance are 

mostly from the seining collections of 1935. 
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~otated List of 11ahe■ 

(b,a - An aateriak preceding a apecle■ 1 n,AM indicates the record 

for that epecies was obtained ln. some 7ear other than 19),S. 

Petro11710Ai4ae 

Ichthyomnon untcupi■ Babbs and Trautman, ail Ter laapre7: rare. 

Acipen■er14u-

•Acipep■er :f'ulTe■cen■ Raf'in.e■que, rook: ■turgeo1u once taken. in l~ge 

n.aber■ b7 commercial fiaher•n but now probablT rare. 

Lepiao■telclM 

Jetpiao■tey O■aey Opurwl laf1118■fl128, ll.orthera loncnoee gars COIIIDlOJle • 

JU.odoatidae 

,U.odon t,uiaua Le lueur, moo-,e: collectecl in the earl7 1900'•• 

Cl11peidae 

Doro■ga cepe(1pnu (Le SUIII'), g11nrd_ ■had.: a considerable nua'ber 

collected at one station in 1935. A ooa■lderable aortalit7 of 7oung 

shad occurred in the Detroit lU.Te1" 1A Dece,abezi, l~?. 

Qoregoniclae 

•cpregoru qlupeatormi• (KiloMll), whi'9fiahs toraerl7 abundant bu.I 

now proba'b]¥ few or rare. it peeent at all. 

4'J.euq1chthya &1"te4i (Le lue-ar), CilCOI foranJ.T ablul4aat but DOV 

pi-obabl.7 few or rare if present at all. 

Catoetoaidae 

Quo■tomy ctper19PDi.l F9MID9Mii CLac•ae>, OOIIJIOll white auckerl 

u11D.dan.t. 

llypenteli;g aiqiMJll (Le Sunr), hog sucJcer1 rare 
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~rimtfla oblongua (Mitchell), creek chubsucker: recorded in earl7 

1900 11. 

Moxoatoma. aureolum (Le Sueur), northern red.horse: rare 

•Placopharynx· carinatua Cope, river redhorse: recorded in the late 

1800 1s. 

Cn>rinidae 
' 

Czprinue carpio Linnaeus, carpi abudaa\o 

Caraasiua auratu• (Linnaeus), goldtiah: abundant. 

locomis bigu.ttatus (Kirtland), horPThead chub: few. 

locomie micropogon (Cope) , river chub: rare 

H.ybopaia storerianua (Kirtland), silver chub: few. 

?lotem1gonus .9£Zsoleucaa auratue (Rafinesque), western golden shiners 

co•on. 

Notropis atherinoidea, emei,:ald shiners common. 

Botropia cornutus chrYsocephalus (Ra.:tineaque), central common shiners 

common. 

Botropia hudaonius hudsoniua (Clinton), northern spottail shiner: 

abundant. 

Botropis heterodon (Cope), blackchin shiner: tew. 

Jotropia spilopterp.a (Cope), spotfin shiners common. 

Jotropla delicioaus atramineua (Cope), northeastern sa11d shiner: few. 

Jotropis volucellua yolucellua (Cope), northern mimic shiner: common. 

Botropis heterolepia heterolepis ligenmann and Bigemnann, northern 

blacknose shiner: common. 

•Bybognathus nuchalis Agassiz, western silvery minnow: reported once 

in the mid-1800 1s • 

.,imepbpJ ,., promelas promelas Rafinesque, northern fathead minnow: 

reported in the mid-1800 1s. 
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Hyborhynclm.a notatp.a (lla.tine1que), bluntnoee minnow: common. 

•Cag,oatog aw,nt]um • ■toneroller: record.ed in the late 18001 •• 

•Ictal.111"118 lacytr1• lacuetrla (Walb&Ull), northern channel; ca.tfi■h: 
i 

reported in the general creel cenn• of 19)2 and. 1934. 

Al•iurua mely mely (latinei1,ue), northern black 'bullhead: common • 

.geiurv nebul.oru nelnugau (Le Suew). northern brown bullheads 

common • 

.Alleiurua patal.ia na\;J.1• (Le Buev). northern tellow bullheads · few. 

Schil'beodea ■ollit (Hermann)• tadpole ma4tom: rare. 

Vmbriclae 

Umbra lhti (11rtlanC,,, western ..a.minnow: few. 

Bsocidae 

••ox•ermicul.atua I,e Su.e\U", ll11d p1ckere~: reported in ·the mid-1800 1 ■• 

Im luciy Linnaeus, northern piker common. 

-.,ox maagu.inon,q maaqu.inonq Mitchell, Great Lakea ma.skellUDge: 

apeciaena reported cataght fro• the Detroit Riwr were entered .in the 

Detroit 1ree Press f'iehing contest in 1933 and 1934 •. 

Ango.Ulid.ae 

•J.ngp.illa bostonienait (Le Sueur). American eel: there was a plant 

of 6,000 eels in the Detroit River in 188). 

·o,prinodontid.ae 

J'wlclulus dia.-nbpn.a menona Jorclail. and Copeland, weetern banded killifiah: 

abundant. 

•'91dul.11a notatua (lafineaque), blackatripe topminnov: reported in tha 

m1d-1800 1a. 
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Gadidae 

•Lota J:el.& maculoea (Le Sueur), American burbot: reported in 1904 

as occurring quite abundantly; four apecimena were reported from 

the 1933 creel census on the Detroit River. 

Percopeidae 

.,ercopais omiscoma.ycus (Walbaum), troutperchr collected in 1937 f'rom 

a canal at the upper end of the Detroit River. 

Serranidae 

Lepibema chr:ysops (lafineaque), white bass: common. 

Percidae 

Perea navescen1 (Mitchell), 79llow perch: abundant. 

Stizoatedion vitre9 vitreum. (Mitchell), 79llow pikeperch: common. 

Hadropteru,1 maeulatus (Girard), blackside darter: few. 

Percina caprodes aemifaaciata (Delrq), northern logperch: common. 

Cottogaater copeland.1 (Jordan), channel darter: present. 

!oleoaoma nigrum eulepia Hubbs and Green, scaly JohnJlT darter: present. 

•ymt1crnta pellucid& (Baird), northern sand darter: noted in early 

records. 

*Poecill91!thJI caeruleua caeruleua (Storer), northern rainbow darter: 

noted in early records. 

~oecilichtbY'a flabellaria fiabellaris (Ba:finesque). barred fantail, 

present. 

Microperca mieroperca microperca (Jordan and Gilbert), northern least 

darters few. 

*lltheostoma blennioides blennioides Bafineaque, northern greenside 

darter: noted in early records. 
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Centrarchidae 

/ ' Micropterus dolomieu dolomieu Lacepede, northern smallmouth bass: 

common. 

Micropterus salmoidea Lacep~de, largemouth bass: common. 

Lepomis gibbosus (Linnaeus), pumpkinseed: common. 

Lepomis macrochirus macrochirua Bafinesque, common bluegill: few. 

Lepomis megalotis peltaates Cope, Great Lakes longear sunfish: few. 

Amblopli tea r;qpeatrb rupaatria (Rafineaque) , northern rock bass: 

common. 

Pomoxia ann1\lvta Rafinesque, white crappie: few • 

.ltherinidae 

La.bidesthes aicculus sicculus (Cope), northern brook silverside: 

abundant. 

Sciaenidae 

*,lplodinotus grunniena Baf'ineaque, freshwater sheepahead: creel cenne 

returns indicate that this species is quite common in the Detroit River. 

Cottidae 

•Cottus bairdii kumlieni (Ho7), Great Lakes muddler: collected in 

1937. 

Gasterosteidae 

hcalia inconstana (Xirtland), brook stickleback:: few. 
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'?0LIEWIOI LIMITS OY J'ISB !O POIJmAITI 

Water standard■ for fiah are different from those which will define 

water aa drinkable for humane or satisfactor., for industrial uae. Water 

usable for lll8Jl1' industries may not aupport fiah life, or fish ma,- thrive in 
I 

water which is unsafe for human conawnptio~ due to the presence of ce~ta1n 

harmful 'bacteria, or fish mq die due to the presence of chlorine 'in water 

sate for human consumption. 

!'o define water as auitable or unsuitable for aquatic life is complicated 

becauae various species of aquatic organi■aa and indi Tiduala of the same 

species have different degrees of tolerance to lll&IJI' stream pollutants. The 

pretence or surviT&l for a abort time of fish 1n _watera suapected of pollution 

does not constitute abeolute ·encle:nce that ,11eae vatera are satisfactory or 

safe for fish. (lllia, 19:,7). 

'!he problem of defining atreea pollution is too complex to allow the 

use of a single index. lllia (1944) states that a large aeries of field 

studies haa shown that natural water conditions can be ascertained aatia­

factoril7 for pollution at'Ud.ie·a aa regards fiaheries problema by re:peat!,tt 
:," 

determinations at differe11t ti•• of night and dq and at varioua PasOD■ 

of the year of the (1) dissolved o::Q'gen, (2) pH, ()) ionisable salta, (4) 

total ammonia, and (S) suapenaoids. The determinations of these factor■ 

not only give specific data concerning particular conditions but also 

concerning several complexes which T&'r'I' even in unpolluted streams and 

which are definitel7 affected b7 Jll8Zl1' forms of pollutions. 

(1) J>iaaolved oggen: After making S,809 detenainations of dissolved 

O::Q'gen 1n waters from various streams of the United States during the mid­

tJUlllller months, lllis (19J?) states 1!heae data collected from localities 

where fish had had opportunity to choose for themselTes point ver., strongl.7 

to 5p.p.m. as _the lover lillit of dissolved O::Q'gen, if the complex ia to 
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maintain a desirable fish fauna under natural riYer condition■.•· 

(2) ml limits& Q;u.oting :lllis (1944) 11!he pH (qdrogen-ion concentration) 

of inland streams, excepting badl7 Polluted portions, aa seen in a review of 

10,000 readings made during the pa.at tour 7e&rs lies in general between the 

values of pH 7.4 and pl 8.5 with the extreme range (in our data) of pH 6.6 

and pH 9.0 in stre&ID8 from which no specific factor cauaing the deviation of 

}v"drogen-ion concentration was readilT observable.• 

. hperimental teat■ have demonstrated that 11&111' species of fresh-water 

fishes are able to withstand a wide range in pH. Wiebe (19)1) reports that 

goldfish aurviTe rapid chmlges from pH 7.2 to pH 9.6; largemouth black 

baas, from pH 6.1 to pH 9.5; amallmouth black baas, from pH 6.6 to pH 9.3; 

and sunfish from pH 7.2 to pH 9.6. 

(J) Ionizable ■al.tag According tQ nlis (1937) determinations of 

11J)ecif1c conductance of inland fresh waters show that those portions of 

inland streams and rivers which were aupporting ~ood, mixed fish faunae 

in general l&T between 1.50 and .500 mho x 10-6 at 25°0. 1rom the above 

field studies it was found advisable to look for specific pollutant action 

i.f the conduct1vit7 of the water exceed.ad 1.000 mho in all streams except 

those draining the more alkaline regions. 

(4) Ammonia: Ammonium compound.a present both a hazard due to high 

to:dci ty of ammonium carbonate for most aquatic animals and an important 

source of nitrogen for the lower plants in the aquatic food chain. 

lfan1' inTestigators haw tested the toxic effects of ammonium compound■ 

and haTe shown that aquatic organisas are particularl7 sensitive to ammonium 

carbonate, the form in which aamonia is moat trequentl7 found in inland waters. 

Bllia and Chipman (1936) repeated llla:nJ' of the earlier tests and found that 

pH ie a large factor in regulating the.toxicity of ammonium compounds for 

aquatic animal■ , ammonium salts becoming more toxic 111 more alltaline media. 

Q.uoting lllia (19:37) •. • • the exiating literature and the data from our 
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experiments indicate that under anrage stream conditions with pH value 

?.4 and pl 8.5, 2.5 p.p.m. of ammonia will be harmful to many indi~• 

at least of the co•on aquatic species. Therefore, in Tiew of the small 

amout of ammonia found in unpollute4 natural flowing water•• l.,S p.p.m. 

disaolved ammonia was considered the maximal amount of dissolved ammonia 

not suggestive of specific organic pollution.•• 

(S) Su■pensoid.a: Matter in suspension in fresh water consist11 normall7 

of erosion silt, ·organic detritus, plankton, and bacteria. This mixture, 

with the exception of plankton, 11181' be great17 augmented b7 man's agencies aa 

quantities of powdered rock, cellulose pulps, sawdust, aemi-aolid sewage, 

and other debris are added. 

,l large series of experiments by nlis (1944) have demonstrated that 

rock powders, blast-furnace slags, cinder particles, and even coal waahinca 

will cut and injure fish gills if the particles be larger than those which 

will paas through a 1,000-mesh (to the inch) screen. In these teats it 

was shown that the larger the particles, and the greater their hardness and 

angularity, the greater the poasibilit7 of injU1"7 to gill structures._ lllia 

(1944) recommends that all particulate matter introduced b1' man of a hardness 

of •one• or greater should be so finely pulwrized t;hat it would pass through 

a l ,000-mesh screen, and should be so dilute that the resultant turbidity 

would not reduce the millionth intensity lewl {the level at which the light 

entering the surface of the stream would be reduced to one-millionth of its 

surface intensity) to less than 5 meterso 'l'he quantity should be controlled 

so that the stream could ca:rey the powder aw,q without blanketing the bottom 

to a depth of more than one quarter of an inch. 

'!he following summary of the lethaJ. limits of indi'Yidual substances, 

together with bibliographic references and statements concerning the test 

animal.a used and conditions of the experiments, were extracted from 

"Detection and measurement of stream pollution• b7 M. M. llllis (1937)& 
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.. PP!QL a QB■P~ 

Phenol 

.&:n important constituent of gas wastes, lla!1T chemical effluents, and 

even some sewage products. Phenol 1181' also come .into streams from sheep 

dips, and other establishments where livestock are disinfected. Shelford 

(1917), 70-75 p.p.m. in tap water killed orange-spotted su:o.fish, Lepomia 

hwlilia, in 1 hours Powers (1917), 51 P•P••• in distilled water killed gold.­

fish in 1 hour )0 minutes to 2 hours 20 minutes; De117anenko (l9Jl), 16.6-20 

p.p.m. lethal to fishes, some can live in 15 P•P•••• but their flesh acquired 

phenolic smell; Alexander, loutbgata, and Bassindale (19.35), o.4-0.6 P•P••• 

cauaad trout to oTerturn in 8 hours 2G minutes; Adams (1927), 10 p.p.m. in 

Bile RiTer water killed cladocerans, Daphina &•, and copepods, Cz:clppa a.; 

M.M.3., 10 P•P••• in hard water killed goldfish Caraaaiua auratua, in 72 

hours or leaa; 1 P•P••• apparentl7 not injurious to goldi'iah in exposures 

of 100 hours; 8 P•P••• in soft water killed cladocerans, Daphnia meme, 

.. Oreaol 

A mixture.of the various iaomer1c compounds of this group. The mixture 

and the individual compounds occur in gas wastes ,in Ta.r7ing proportions and 

the mixture is used in Tarious sheep dips and other preparations for the 

disinfecting of 11Testock:. Both gas wastes and dipping vats have on occasion 

been the sources of stream pol~ution by- this substance. This mixture and 

two of the component isomers are discussed below. 

Oreaol 

Adam (1917), 10 P•P••• in lile River water killed cladocerans, Daphnia 

g.; copepoda. CYClopa JP.•: Dem,yanenko (19)1), 17-20 p.p.m. lethal for fishes. 

Orthocreaol 

Sheltor4 (1917), 55-65 p.p.m. in tap water killed orange-spotted sunfish, 

Lepomia lmmilia. in 1 hour; M. M. JI., 10-20 P•P••• in hard water killed gold­

fish, Carasaiua auratus, in .3-S cta,s. 



Paracresol 

Shelford (1917), 80-90 p.p.m. in tap water killed orange-spotted aunfiah, 

Lepomis humi11s, in 1 hour; Southgate, Pentelow, and Bassindale (1933), 6.2 

P•P••• in tap water caused trout, Sal.mo irideus, to float helpless on their . 

backs in l hour 40 minute,, if the water c&l"ried circa 10 p.p.m. of dissolved 

OXJ'geD and in 13 minutes if the water carried only 3 p.p.m. dissolved 0%7gen. 

Creayl1C·A£li, 

Mine floatation wastes; sheep and cattle dips. M. M. I., 0.1 p.p.m. in 

hard water killed goldfish, Caraasius auratua, in 5 dqs, and 1 p.p.m. 

in~ hours; O.l p.p.m. in soft water killed cladocerana, Daphnia M&Pft-· 

in 72 hours. 

AMMOBIUM COMPOUDS 

Ammonium carbonate 

Gaa wastes; wool-washings; tanner effluents. Clark and Adams (1913) 0 

155-197 P•P••• fatal to shiners and carp in a few minutes to a few hours: 

Shelford (1917), 600-800 p.p.m. killed orange-spotted sunfish, Lepom19 

Jmmilia in 1 hour: M. M. E., 100 p.p.m. in hard water killed goldfish 1n 

4-10 hours, 48 p.p.m. in 6 dqs, 10 p.p.m. tolerated for more than 100 hours 

without apparent effect. 

lppn~nium chloride 

Gas wastes; various chemical. wastes. Clark and Adams (1913), 180 

p.p.m. in tap water, no effect on shiners or carp; Wells (19lSb), 535 p.p.m. 

in tap water killed bluegills, Lepomis pallidus·in 4 hours 45 minutes, and 

same amount in distilled water killed bluegills in 18 d81's; Shelford (191?), 

700-800 p.p.m. killed orange-spotted s~ish, Ispomis hum111s, in 1 hour; 

Powers (1917), 1,712 P•P••• in distilled water killed goldfish, Carassius 

auratus, in 6-18 hours; M. M. I., 268 p.p.m. in hard water, killed goldfish 

in 6 dqs; 535 p.p.m. killed cladocerans, Da.phnia m.agna., in 6 hours. 
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Ammonium ferro9DPide 

Gae wastes. Shelford. (191?), 1.50-200 P•P••• killed orange-spotted sunfish, 

Lepomia huilis, in l hour. 

Ammonium hydroxide 

Wool wa1hinga; chemical waates; gas wastes. Since ammonia gas NH:, unites 

readily on mixing with water forming the qdroxide, these two compounds are 

considered together here. Clark and Adams (191)), 9.4 p.p.m. (ammonium cydroxide) 

did not kill shiners, carp, and large suckers but 13 p.p.m. killed all these 

fish, 20 p.p.m. being fatal in 15 minutes; :Belding (1928), 6.25 p.p.m. killed 

brook trout in 24 hours; Jei,elt, Saare, and Schwab (1885). 250 P•P••• (ammonia) 

killed trout in 2 hours; Shelford (1917). 7-8 p.p.m. (ammonia) in tap water 

killed orange-spotted sunfish, Lepomis humilia. in l hour; M. M. JJ., 2-2.5 

P•P••• (ammonia) in hard water fatal to goldfish, Carassiua auratua, and 7ellov 

perch, Perea flavescens. in 24 hours to 4 dqs • 

.Ammonium nitrate 

Chemical industries; manufacture of explosives; in fertilizers. Welle 

(1915b), 800 p.p.m. in tap water killed bluegills, Lepomia pallid.us, in ).9 

hours; in distilled water lethal to bluegills in 16 dqs; Powers (1917), 

4,.545 p.p.m. in distilled water killed goldfish, Cqassius auratua, in 90 hours. 

Ammonium sulphate 

Chemical wastes; gas wastes; fertilizers. Wells (1915b), 66 p.p.m. in 

tap water killed bluegills, Lepomis pallidus. in 3 hours JO minutes, 1n distilled 

water lethal to bluegills in 17 dafs; Shelford (1917), 420-500 p.p.m. in t~p 

water killed Lepomis humilia, in r hour; M. M. lo, 264 p.p.m. in hard water. 

killed goldfish, Qarassius auratus.-ln 6 dqs or less. 

Ammonium sulphide 

Chemical wastes; in wastes from some beet-sugar processes; in some 

gas wastes. M. M. lo, 100 P•P••· in bard water killed goldfish, Carassius 

auratus. in 72 hours, 10 p.p.11. in hard water, goldfish survived more than 

100 hours of exposure. 



bpnniprg. thiccwsnpte 

Gaa wastes; chemical industriea. Shelford (1917), 289-)00 p.p.m. in 

tap water tilled orange-apotted aunfi■h in l hour; De!qanenko (19)1), 200 

P•P••• lethal tor fish. 

Japhthenic acida 

These compounds &l"e listed among the solutes which may oCC1Ji?' 11'1 

refinery waates (American Petroleum Institute, 1935). and Xupzis (1902) 

believes the naphthenic compounds to be among the most toxic subatauces to 

fish, pasaing from crude oil into water. la.psi■ (l.c.) using fraction■ 

containing the naphthenic acidt extracted from T&rioua crude oils, gives the 

following lethalit7 findings for the naphthenic acid traction (which of c.ourae 

muat __ .not be contidered as representing ~ single pure compound in thia case). 

·In tap water (hard) 3 P•P••· killed per~d fishes, AceriM cernua .. in 6-12 

hours; S P•~••· killed pickerel, 11,u luciy, 36-48 hours; the mimlow, Abramis 

br•e:i 72 hour•; · the re4-e7ed mimaow, Seardiniy erz:throph!:bt:1 my. 26 hours; 

and the perch, Perea fluyiatil19. in 16-2) hours; ·20 P•P••• killed carp, Czprinua 

carpio. in 26-36 hours, and goldfish, Caraaa1ua auratua. in 8-16 hours. Several 

other laropean species teated are not listed here. 

Bap)'l\he]~ne 

Aniline and coal-tar industries. Dem.7ane:nko (193],~, 10 P•P••• -lethal to 

fi1h. 

!lUOSULJ'A!ES AID SUL1IDIS 

.lponium nlphide 

Chemical wa1tes; in waate, from some beet-ngar processes; in some gas 

wastes. M. M. JI., 100 p.p.m. in: hard water killed goldfish, Carassiua 

auratua, in 72 hours, 10 P•P••• in hard water, goldfish survhed more than 

100 hours of es;poaure. 



Carbon blaulphide 
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Gas wastes; as a solvent in various chemical industries. Weigelt, 

Saare, and Schwab (1885), a ? minute exposure to 5,000 p.p.m. killed trout 

2 dqa later; Shelfora (1917), 100-12? P•P••• in tap water killed orange­

spotted stmfish, :t.epom1• humilis. in 1 hour. 

By4fogen eJ.phide 

Produced by decomposition of lllaJl1' types of organic effl'uenta, both JIIU1'1icipal 

and industrial, and occurs in ll8JJ1' trade •~ates, chemioal wastes, and gaa 
'.,·") 

waatea. !hit gas. which read.Uy disa.olvea in water ia not only harmful in 

itaelt but in its decomposition mq prod\lCe colloidal sulphur, which ia alao 

a pollution hazard. Weigelt, Saa.re, and Schwab (1885) , a J-hour exposure 

to 100 p.p.m. in tap water waa fatal _to tench, !inca vulgar!•• 8 · daJ• lat•r• and 

10 p.p.m. in tap water caused trout to fioat on back in 15 minutes; Shelford 

(191?), 4.9-S.J p.p.m. ill tap water killed orange-spotted sunfish, Lepom1a 

lmmili■, in 1 hour; :Belding (1929) • 0.086 p.p.m. lethal for brook trout, 11!­

velinus font1nal.1a, ,.a p.p.m. for the suclcer, Catoatomus commeraonnii, 4.) p.p.m. 

for aquarium goldfish, CatNsi•• auraaa. and 6.) P~P••• for carp, Ctprinua 

carpio; M. M. ll •• 10 P•P••• in hard water killed goldfish, ·. Caraaaiue auratua, 

1~ 96 hours or less, S P•P••• killed some goldfish in 200 hours, and 1 P•P••• 

in soft •ater killed cladocerana, Daphnit mwt:• in ?2 hours or leas. 

Sodipa sulphide 

In aome beet-sugar factory effluents and in some paper-pulp wastes. 

Weigelt, Saare, and Schwab (1885), a 1-hour exposure to 1,150 P•P••• in tap 

water kill tench, !inca yulgaria, 6 dqs later. 

CYAJl'IDJlS. 

Potaaaium ganide 

Ore milling operations; cheJllical works; electroplating; and in ettluente 

frem coke ovens. (See 'l'upholme, 193)) Power■ (191?), 0.78 p.p.m. in diatilled 
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wat~ killed golcltiah in 4)-118 houra; Calatroni (1928), 15 P_•P••• in tap 

water immobilized tadpole• with fatal results; McArthur and Baillie (1929), 

65 P•P••· ltUled cladocerna, Dapbnia mere· Southgate, Pentelow, and :Basaindale 

(1933), 0.27 P•P••• DI' (equal to O.11 P•P••• CJ') at temperature of 7° - 9° C. 

caused. trout to fioat helpleaa on. back on about 2 hours if the dissolved 021"gen 

in the water were circa, 11 P•P•••• but in 10 minutes if the water carried 
' 

only 3 P•P••• disaolved 0%1"gen; .Alexander, Southgate, and :Bassindale (1935) 

find 0.5 P•P••• KOB (0.2 p.p.m. OB) will cause trout to overturn and become 

helpless in 15 minutes; M. II. I., l 'P•P••• in river water caused glochidia 

of fresh-water nm.aeela to close, rendering them incapable of attaclmen~,o~ 

fiahes, and 0.1-0.3 P•P•••, in hard water killed goldfish in )-4 as,,,., 

Potaaaium ferricz:anide 

PeDD.T and~• (1863), 2,000 P•P••• not letba.1 to minnows and goldfish. 

Potaaaium f'erroo7anide 

PeD.D7 and Adame (1863), 2,000 P•P••• not lethal to minnows, and goldfish, 

Weigelt, Saare, and Schwab (1885), trout survived l hour exposure to 8,723 

P•P••• in tap water without qmptoma. 

AmmAJliua chloride 

See ammonium compounds. 

:Barium chloride 

Some chemical wastes; some alkaline pools. Powers (1917), 5,000 p.p.m. in 

distilled water killed goldfish, Carasaiua eratua. in 12-17 houra. 

r.admium chloride 

Pipent works; calico printing; chemical wastes. Powers (1917), 0.0165 

p.p~m. in distilled water killed goldfish in 8 hours 40 minutes to 18 ~lll'B. 

Oalciwa chloride 

Wastea from bromine and salt works; in waters from oil wells; antiduat 

road surfacing. Welle (1915h), 555 P•P••• in tap water caused pathological 
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d.egeneration of tail fin of rock-baas. Mbloplitea rupeatria. in an expoaure 

ot 1 week; &arre7 (1916). 2.775 P•P••• ia diatilled water killed atrawcolored 

minnow,, lotropia blenniua, in 2-4 ~•. but this apeciea did not succumb to 

277 P•P••· in distilled water in 5-7 weeks; Powers (1917), 7.752 p.p.m. in 

diatilled water killed goldfish, Caraaaiua auratua. in 22-27 hours; Wiebe, 

Burr, and Jaubion (1934), S,000 p.p.m. killed golden shiners, Botemigonua. 

cwoleucaa, in 143 hour■• 

Cobaltous chloride 

Pigment works; chemical. induatriea. M. M. I., 1,000 p.p.m. 1n hai-d water 

killed goldfish, Qe.ryaius auratua. in 30-32 hours; 10 p.p.m. in soft ~ater 

fatal to tome goldfish in 168 hours; others survived. exposure to this amo,i:a:t 

for longer periods. 

Cupric chloride 

Powers (1917), 0.0188 p.p.m. in distilled water killed goldfish ~ :, 

hours 30 minutes to 7 hours; Carpenter (1927), 672 P•P••· in distillecl_vater 

killed the minnow, Leuciacua phoxinua, in 82 minutes. 

:rerric chloride 

Dy-e industries; some ore milling operations; various chemical wastes. 

:Powers (191?), 9 P•P••• in distilled water killed goldfish. in 20 hours; 

Carpenter (1927), 270 p.p.m. in distilled water killed minnows. Leuciscua 

phox1nus, 1n 90 minutes; M. M. 1., 100 P•P••• in ve"r7 soft water killed goldfiah, 

Carassiua auratus, in 1 hour to 1 hour ,30 minutea, but same quantit7 of ferric 

chloride in hard water was not detrimental to goldfish in a 96 hour exposure. 

Lithi'WII chloride 

Found in some mineral springs. Powers (1917), 3,750 p.p.m. in distilled 
water killed goldfish in.22-26 hours. 

Myne~ium chloride 

A component of various waste waters from oil wells, and some industrial. 

wastes. Garrey (1916), 476 p.p.,a. in diatillecl water killed straw-colored 
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minnow, Botropis blennius, in 4-6 dqs; Powers (1917), 6,757 p.p.m. in 

distilled water killed goldfish in from 78 hours to 21 days; Wiebe, Burr, and 

Faubion (1934), 5,000 p.p.m. in d.istilled water killed golden shiner, 

Botemigonua cr7soleucas. in 96 hours. 

Mercuric chloride 

Wiegelt, Sa.are, and Schwab (1885), 500 P•P••• in tap water killed large 

trout in 54 minutes; Carpenter (192?), lJ.6 p.p.m. in distilled water 

killed minnow, Leueiscus phoxinua, in 42 minutes. 

Potassium chloride 

Garre7 (1916), 373 p.p.m. in distilled water killed straw-colored 

minnows, l!Jotropis blenniua. in 12-29 hours; Powers (1917), 74.6 p.p.m. in 

distilled water lethal for goldfish in 4 hours 4 minutes to 15 hours. 

Sodium chloride 

:Brine works; waste waters from oil wells; effluents from some dairy in­

dustries. Garre7 (1916), 2,500 p.p.m. in distilled water killed straw-­

colored minnow, l!Jotropis blennius, in 9-24 dqs (solution, 4 = 0.105); 

Powers (1917), 11;765 p.p.m. in distilled water killed goldfish in 17 hours; 

Wiebe, :Burr, and Faubion (1934), 5,000 p.p.m. in distilled water killed 

golden shiners, Botemigonus crzsoleucas. in 148 hours and largemouth black 

bass in 200-250 hours; M. M. E., l P•P••• in distilled water killed 

cladoceran, Daphnia ma:!!'!:- in J hours, 5,000 p.p.m. in Mississippi River 

water apparently not harmful to goldfish in 25-~ exposure, but in 10,000 

p.p.m. in Mississippi River water killed goldfish in 4-10 dqs. 

Stannous chloride 

M. M. E. 1,000 P•P••• in hard water killed goldfish in 4-5 hours. 

Strontium chloride 

Powers (1917), 15,384 p.p.m. in distilled water killed goldfish in 17-31 

hours. 
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ALKAJ.INITY OR ACIDITY 

Ammonium hzdroxide 

See ammonium compounds. 

Calcium hydroxide 

Tanneey-wastes; leather works. Weigelt, Saa.re, and Schwab (1885), 700 

p.p.m. in tap water killed trout in 26 minutes; Marsh (1907), 18 p.p.m. 

(as calcium oxide) fatal to trout fey. 

Potassium hzdroxide 

Soap works; from some t7Pea of ashes. Wells (1915), 56 p.p.m. in 

distilled water killed bluegills, Lepomis pallidua~ in 4 hours 25 minu~es, 

28 p.p.m. apparently not barmf'ul to bluegills in 10-dq exposures. 

S.odium hyd;:oxide 

Soap factories; wood ashes. Clark and Adams (191.3), 96 p.p.m •.. in tap 

water killed shiners, carp, and suckers in 2-10 minutes; Standing Committee 

on River Pollution (1924), SO p.p.m. in distilled water was not fatal to perch 

and roach in a 2-hour exposure. 

pmonium carbonate 

See ammonium compounds. 

Potassium bicarbonate 

PenJl1' and Adams (1863), 2,000 p.p.m. killed minnows and goldfish. 

Sodium carbonate 

Found in ma.ny chemical effluents. Clark and Ada.ms (1913), 250-300 p.p.m. 

killed shiners, carp and large suckers in tap water in a few hours; Wells 

(1915b), 530 p.p.m. in tap water killed bluegills, Lepomis pallidus, in J dqs. 

Aluminium ammonium sulphate 

Dye works and cloth printing industries. Ve~gelt, Saare, and Schwab 

(188S), 523 p.p.m. in tap water caused large trout to float on side after 



10 hours I exposure. 

Aluminium potassium sulphate 
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.!Jye works; tanneries; leather works. Pellll1' and Adams (1863), 250 

p.p.m. killed goldfish and minnows; Weigelt, Saa.re, and Schwab (1885), S44 

P•P••• in tap water killed California salmon in 6 hours, and medium trout in 

15 hours; M. M. I., 1,000 p.p.m. in hard ~ater killed goldfish, Oarassiua 

auratus in l-10 hours, 100 p.p.m. killed goldfish 1n 12-96 hours, although 

some survived this strength over 100 hours. 

Ammonium sulphate 

See ammonillll compounds. 

CadmiUDl 8'1Phate 

Same sources as cadmium chloride. Carpenter (1927), 1,042 p.p.m. in 

distilled water killed minnows, Leuciscus phoxinua, in J hours. 

Cupric sulphate 

:Because of the wide use of this compound in both industry and in aquatic 

investigations, and because of the variation in limits of lethality copper 

sulphate as given by lllal:cy' writers, owing to differences in water, in carbonate 

content, and in associated substances, a larger number of references have been 

included for copper sulphate than for most compounds in this list. Penny 

and Ada.ms (1863), 10 P•P••• fatal to goldfish and minnows, but 5 p.p.m. under 
• 

the conditions of their tests were not lethal to these fishes; Moore and 

Kellerman (1905), 0.143 p.p.m. in hatchery water (Cold Spring Harbor,· B. Y.), 

maximum strength tolerated by brook trout, and 0.33 p.p.m. maximum. for carp and 

suckers, 0.4 p.p.m. for catfish, 0.5 p.p.m~ for goldfish, 1.33 p.p.m. for sun­

fish, 2.0 p.p.m. for black bass; Carpenter (1927), 399 p.p.m. in distilled water 

killed minnows, Leuciscus phoxinus. in 62 minutes; Catt (1934), 0.5 p.p.me in 

lake water not lethal to white perch and yellow perch in 15 hours, but 1 p.p.m. 

in lake water killed white and yellow perch in 1 to 10 hours; M. M. E. 0 2 

p.p.m. in bard water killed goldfish, Carasaius aura~us. in 24-96 hours; catfish, 



Ameiurus nebulosus, in 96-200 hours; l P•P•••• some goldfish in 72 hours; 

1.2,5 P•P·•••, the amphipods, Ga.mmJ.rua fasciatus and Eucre,ngnn:q gracilis, in. 

17-20 hours; 10 p.p.'m •• the isopod, Mancasellus macrourus, in 16-48 hours; 

l p.p.m. in distilled water killed cladocerans, Daphnia •MP!:• in 15 minutes 

to 2 hours, and 0.25 p.p.m. in distilled water in JO minutes to 3 hours. 

ferric potassium sulphate 

Dye mordant; calico printing. Weigelt, Saare, and Schwab (188,5), 1 

minute exposure to 10,000 P•P••• not fatal t.o tench. 

Jerrie sulphate 

Chemical industries; as a coagulant for sewage precipitation. Clark 

and Adams (1913), 0.716 P•P••• in distilled water killed shiners, carp, and 

suckers in 12-24 hours. 
-

Ferrous sulphate 

Waters from mines containing pyrites; in pickle liquor from industrial 

plants cleaning iron plate or wire. Weigelt, Saare, and Schwab (1885), 

2,721 p.p.m. in tap water killed trout and California salmon in 31-66 minutes; 

Clark and Adams (1913), 2.9 P•P••• in distilled water killed shiners, carp, and 

suckers in 4-24 hours; Carpenter (1927), Jl,5 p.p.m. in distilled water killed 

minnows, Leuciscus phoxinus, in about 3 hours; M. M. ~., 1,000 p.p.m. ~ hard 

water killed goldfish, Qarassius auratus, in 2-10 hours, 100 p.p.m. in bard 

water apparently not harmful to gold.fish in a 96-hour exposure. 

Lead sulphat,t 

Carpenter (1925), 25 P•P••• in distilled water killed goldfish, Carassiua 

auratus, in 4 day-sand minnows, Leuciscus phoxinus, in 2-3 hours. 

Potassium sulphate 

Wells (1915b), 869 p.p.m. in tap water killed bluegills, Lepomis pallidus, 

in 4 day-a. 

Sodium sulphate 

Harukawa (1922), ,500 p.p.m. in tap water not injurious to goldfish in 



24 hours. 

Zinc sulphate 

• 

-24-

Wastes from electrolytic refineries of zinc, incrustations developing 

from exposed zinc sulphide ores; mine tailings; several chemical effluents. 

Carpenter (1927), 404 P•P••• in distilled water killed minnows, Leuciscu.s 

phoxinua, in 3 hours 20 minutes; M. M. J., 1,000 p.p.m. in hard water killed 

goldfish· m 1-4 hours, 100 P•P••· fatal to JDanT goldfish in 5 drqs. 

Ammonium nitrate 

See ammonium compounds. 

Calcium nitrate 

Some chemical wastes. Powers (1917), 6,061 p.p.m. in distilled water 

killed goldfish, in 4)-48 hours. 

Oupric nitrate 

Dilling and Healey (1926), 0.0188 p.p.m. in tap water kUled ~ tad­

poles and interfered with development of those which survived. 

Lead nitrate 

Rushton (1922), 10 P•P••• .in stream water killed trout in 2 hours 

15 minutes; Carpenter (1925), 250 P•P••• in distilled water killed goldfish 

in 4-S dqs and minnows, Leuciacus phoxinus, in 2-3 hours; Dilling and Healey 

(1926), 1.6 p.p.m. retards growth of tadpoles and 3.3 p.p.m. lethal for 

tadpoles in tap water; Carpenter (1930), 165 p.p.m. in distilled water, if 

given sufficient exposure will kill steel-colored minnow, Notropis whipplii; 

common shiner, Notropis cornutua: blunt-nosed minnow, B,yborh,ynchus notatug; 

silver-mouthed minnow, Ericxmba buccata~ sucker-mouthed minnow, Phenacob 1ua 

mirabilis: creek chub, Semotilus atromaculatus: stoneroller, Campostoma 

a,,ym,aJ;mn; common sucker, Catostomus commersonnii; chub sucker, Eriom,yzon 

aucatta; JobnnT darter. Bolaoapma. nigrwa: fan-tailed darter, Etheostoma 

flabellara; log perch, Percipa eaprodes~ and bluegills, Le,pomis pallidua; 

M. M. J., 100 P•P••• in hard water fatal to gold.fish, Oarassius auratus. in 
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80 hours; 10 P•P••• in hard water, without apparent injury to goldfish, in 

96 hours I exposure. 

MAgpAsium nitrate 

Powers (1917), 12,SOO p.p.m. killed goldfish in 14-16 hours. 

Sodium nitrate 

Jertilizers. Powers (191?), 1,282 P•P••• in distilled water killed 

goldfish in 14 hours; M. M. JI., 4,000 p.p,m. in bard water killed goldfish 

in 80 hours but 3.000 p.p.m. apparentl7 did not injure goldfish in 100-hour 

exposures. 

Strontium nitrate 

Powers (1917) • 9,615 p.p.m. in distilled water killed goldfish in 32-

146 hours. 

Sodium fluorid.e 

In certain breweey and distillery wastes; also found in some soils. 

M. M. I., 1,000 p.p.m. in hard water killed goldfish in 60-102 hours. 

Hydrochloric ~ 

In effluents from Jll8llY' chemical processes. Weigelt, Saare, and Schwab 

(1885), 1,000 p.p.m. in tap water caused trout to overturn helpless in 

2-5 minutes; Wells (1915a), 3.6 p.p.m. in distilled water killed green sun­

fish, Lepo.:Us c:yanellu.s, in 48 hours. Standing Committee on Rivers PollutiOD. 

(1924), 200 p.p.m. in distilled water produced general collapse in perch and 

roach; M. M. E., 166 P•P·•· in hard water killed goldfish, Carass1us auratus, 

in 4-7 hours; 157 p.p.m. in hard water appi.rently did not injure goldfish 

in over 100 hours' exposure; 56 p.p.m. in soft water killed cladoceranJ, 

Dapbnia myna, in 17-72 hours. 

Nitric ~ 

Occurs in many- wastes from chemical industries. It is easil7 broken 

into water and oxides of nitrogen. Weigelt, Saa.re, and Schwab (1885), trout 

after 34 minutes in 1,000 P•P••• in tap water were helpless; Carpenter (192?), 

sufficient quantities to bring the water to pR4.4 killed the minnow, 
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Leuc!f?S phoxinua. in 7 hours. while quantity sufficient to bri:ng the water 

to pH 5.2 was without apparent effect on this species of fish; M. M. I. 1 750 

p.p.m. in hard water killed goldfish, Oarassius auratus, in JO minutes to 

1 hour, and 200 p.p.m. in hard water were without apparent effect on gold­

fish in exposures of over 100 hours. 

Sulphuric acid 

Pickle liquor from sheet metal and wire factories; waters from coal and 

iron mines; various chemical wastes. Wells (1915), 7.3_6 P•P•••, in distilled 

water killed bluegills, Lepomia pallidus. in 60 hours, but 3.68 P•i••• 

apparently- harmless over period of l month. M. M. E_., 59 p.p.m. in very soft 

water killed goldfish, Carassius s.uratus. in 1 hour to l hour 15 minutes, 138 

p.p.m. in hard water in 4 hours, 100 p.p.m. in hard water apparentl7 not in­

Jurious to goldfish in 100-hour exposures; 29 p.p.m. in soft water killed 

cladocerans, Daphnia m.agna, in 24-72 hours. 

Chromic !£!A 

Chrome tannery wastes. M. M. E., 100 p.p.m. in hard water did not. kill 

goldfish, Oarassiua auratus, in 100 hours' exposure; the same a.mount in_ very­

soft water killed goldfish in 30-35 minutes. 

Oxalic acid 

Bleaching. dy'ing, and various chemical industries. M. M. E., 1,000 

p.p.m. in hard water killed goldfish. Carassius auratus, in 25-30 minutes; 

200 p.p.m. in hard water produced no apparent injury during exposures of 100 

hours. This acid is readily- precipitated out of waters by calcium salts. 
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