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THE FISHES OF THE SACRAMENTO-SAN JOAQUIN BASINt.WITH A STUDY OF


THEIR DISTRffiUTION AND VARIATION.


By CLO UDSLEY R UT T ER .a


T he followingreportembodies the results ofstudies conductedincidentally to an


investigationofthe naturalhistory ofthe youngsalmon. T he primary objectwas to


determine the distribution of the various species offishes found in the Sacramento-

SanJoaquin basin, but the identification ofthe species necessitated a study of their


variations, which has proved of equal interest. T he determinations are based on


large collections made in 1898 and 1899 by the authorwith Mr. Fred M. Chamber-

lain, of the Bureau of Fisheries, Mr. N . B. Scofield, ichthyologist of the California


Fish Commission, and Mr. W. S. A tkinson, a student at Stanford University, as


associates.


T he report includes notes on the geography of the basin, with a synopsis of the


streams inwhich collections weremade; areview ofthe various papers inwhich other


collections from this region have beenrecorded; akey to the species knownto inhabit


the basin; detaileddiscussion ofthe variations andthe local distributionofthe native


species; a list of the anadromous species; and a list of the species that have been


introduced.


GE O GR A PH Y O F  T H E  B A S I N .


T hegreatcentralbasinofCalifornia, drainedby theSacramentoandSanJoaquin


rivers, has for its easternrim.the Sierra N evada andfor its western the coastranges.


Spurs from these two ranges form the southern boundary ofthe basin, and the ranges


themselves meet at the north, culminating in Mount Shasta, and form the northern


boundary. T he outlet of the basin is through a notch in the middle of the western


rim, occupied by San PabloandSanFrancisco bays. T he shape ofthe basinis that


ofalongellipse, with its majoraxis curvedconcentric with the coastline. I ts length


is about 450 miles and its width about 125 miles. A ltogether the Sacramento- San


Joaquinbasin, includingPittR iverdrainagebutexcludingGooseLake andSanPablo


and San Francisco bays and their immediate drainage, has an areaof 58,250 square


miles, which is greater by 1,600 squaremiles than the state ofI llinois. I ts northern


aT hemanuscriptfor this report, submitted by Mr. R utter at the completionof the studies upon which I t I s based,


hadnot, at the timeof his death, In 1903, beenarranged In final form for printing. T he I nformation I t contains, how-

ever,is consideredof interest und value, and the paperis accordingly presentedwith such revisionas is possible under


the circumstances, themodifications that have beenmade relating ehlelly to the form and orderInwhich the material I s


presented.
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extremity lies in nearly the same latitude as Chicago and its southern in about that


of Memphis, T enn. T he distance from either of the extreme river sources to the


GoldenGate is nearly as greatas thatfrom Chicago to Cairo, I ll. T he general direc-

tion of the San Joaquin, or southern portionof the basin, is southeastto northwest,


that of the Sacramento portionnearly north to south.


Partofthe table- land ofnortheasternCalifornia is drained by Pitt R iver, which


cuts through the Sierra N evada near the northern end of the range and joins the


Sacramentoin the foothills at the northernendofthe valley. T his adds a consider-

able area to the central drainage system. T he tributaries draining the west side of


the basin are small, and are dry in their lower courses for most of the year. T he


eastern tributaries are numerous andseveral of them are of considerable size. T he


larger tributaries of the Sacramento, named in the order of their size, are: (1) Pitt


R iver, (2) FeatherR iver, (3) McCloud R iver, and (4) Fall R iver (the lattertwo being


tributaries ofPitt R iver), (5) Upper Sacramento (above mouth of Pitt R iver), (6)


Battle Creek, and (7) A merican R iver. T hose of the San Joaquin are (1) Kings,


(2) Upper San Joaquin, (3) Merced, (4) Mokelumne, (5) Kern, (6) T uolumne, and


(7) Stanislaus rivers.


SYN O PSI S O F ST R EA MS.


Followingisa listofthe principal streams ofthe basin, italics indicatingthose in


which collections have not beenmade. Smallerstreams are mentionediffishes have


beenreported from them. T he tributaries are- named in order, beginningwith the


lowestofthe right bank drainage and going upstream and around the basin, coming


down on the left bank. Secondary tributaries are named in the same order. T he


indentions indicate the relation of the various streams. When the particular point


from which fishes have been reported is known, it is given after the name of the


stream. If fishes have beenreportedfrom more thanone point, the differentstations


are listed in order, beginning with the lower.


Suisun Bay (Benicia, Martinez, Dutton).


Sacramento R iver (Collinsville, R io V ista, R yde, Walnut' Grove, mouth of A merican R iver, mouth


of Feather R iver, Knights, 20 miles below Grimes, Wilson Farm, 4 miles above Grimes, Colusa, 5


miles below Princeton, Butte City, Jacinto, Chico, mouth of Deer Creek, mouth of T homas Creek,


T ehama, 6 miles below R ed Bluff, R ed Bluff, mouth of Battle Creek, near Fort R eading, mouth


ofClear Creek, R edding).


Fresh- waterlagoons (locality not stated).


Putah Creek.


lEtna Springs.


Cache Creek.


Clear Lake.


A llen Springs.


Stoney Creek.


T homas Creek (at mouth).


Elder Creek.


Red Bank Creek.


Cottonwood Creek (Cottonwood).


Clear Creek (at mouth).


UpperSacramento R iver (Sims, Dunsmuir, Sisson, at source).


Lake (nearsource ofriver).


Cliff Lake.
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Sacramento R iver, etc.- Continued.


Cedar Lake.


Gumboot Lake (the source ofSacramento R iver).


North Fork Saerametuo River.


Sullaway Creek (Sissons).


Hazel Creek (nearmouth).


Pitt River, lower.


McCloud R iver (Baird, lower falls, Big Bend, Bartlets).


Squaw Creek.


Fall R iver (Fall R iverMills, Dana, Bear Creek, on road from Bartlets to-Dana).


Pitt R iver, upper (Pittville, Bieber, Canby).


N orth Fork Pitt R iver (nearA lturus, at mouth ofJoseph Creek).


GooseLake (several places; Davis Creek, Davis Creek P.O .) .


Joseph Creek (at mouth).


Packer Creek.


South Fork Pitt R iver (South Fork P.O . , Jesse V alley).


A sh Creek (A den). . .


R ush Creek (onroad from A den to Canby).


Beaver Creek.


Hat Creek (Cassel).


Burney Creek (Burneyville).


Cow Creek (Fort R eading).


Battle Creek (United States hatchery).


North Fork.


South Fork (Longs, Battle Creek Meadows).


Antelope Creek.


Mill Creek (MorganSprings).


DeerCreek (at mouth).


Chico Creek.


Feather R iver (Marysville, O roville).


N orth Fork (Big Meadows, near source).


Warner Creek (Johnsons).


Duck Lake (near Big Meadows).


I ndian Creek (Crescent Mills, Genesee V alley).


WolfCreek (Greenville) .


. Squaw Queen Creek.(at mouth).


Clover Creek (Clover Creek Canyon, lower edge of Clover V alley, upper edge of


Clover V alley).


Spanish Creek (Quincy).


Gausner Creek (Quincy).


Middle Fork (N elson Point, Beckwith).


Sierra Valley· Marshes.


Hamlin Creek.


ColeorBuffin Creek (nearsource).


Gold Lake.


South Fork.


Yuba River.


N orth Fork (Bullards Bar).


Lower Salmon Lake.


Middle Salmon Lake.


UpperSalmon Lake.


Bassett Creek (Bassett Hotel).


Middle Fork.


South Fork.


B. B. I '. I V 07- 8
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Sacramento R iver, etc.- Continued.


Feather R iver (Marysville, O roville)- Continued.


Bear River.


Wolf Creek (near Grass V alley).


R attlesnake Creek (near Grass V alley).


Coon Creek.


South Fork ofDry Creek (near A uburn).


Dry Creek.


A ntelope Creek (near A uburn).


Secret R avine (R ocklin).


A merican R iver (Folsom).


A rcade Creek (A rcade).


North Fork.


Middle Fork.


R ubicon R iver (GerM, R ubicon Springs).


Miller Creek (Miller Pass).


South Fork (Placerville).


SilverCreek (near O relli),


South Fork SilverCreek (Jones).


SanJoaquin R iver (lower) (Black Diamond, Marsh Landing, Jersey Landing).


Mokelumne River.


Consumne River.


N orth Fork (PleasantV alley).


South Fork.


North Fork Mokelumne River.


Middle Fork Mokelumne R iver (West Point).


South Fork Mokelumne R iver (R ailroad Flat).


Licking Creek (near mouth?).


, Stockton Sloughs (locality not given).


Calaveras River.


San A ntonio Creek (near Calaveras Grove).


French Camp Creek.


Stanislaus R iver (Parrot Ferry).


T uolumne R iver (Modesto, Baker Ford).


North Fork.


Middle. Fork.


Upper Tuolumne River.


South Fork (near mouth).


Merced R iver (Livingston, Benton Mill).


N orth Fork (Bower Cave).


South Fork.


Bear Creek.


MariposaRiver.


Mariposa Creek (Mariposa),


Chouchilla R iver (near R aymond).


Fresno R iver (near R aymond).


Upper San Joaquin R iver (Pollasky, Fort Miller).


South Fork San .JoaquinRiver.


Kings River.


North Channel (nearCenterville).


China Slough.


Middle Channel (near Centerville).


South Channel (near Centerville).


Middle Fork Kings River.


South Fork Kings River.
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San Joaquin R iver, etc.- Continued.


Kaweah R iver (FourCreeks).


St. Johns Channel (Lemon Cove).


T ule R iver (Porterville).


Paso Creek (near foothills).


Kern Lake (ofT ulare V alley)"


Kern R iver (near Bakersfield).


Whitney Creek= V olcanoCreek.


Kern Lake.


South Fork Kern R iver.


Caliente Creek.


Posa Chino Creek.


Los Gatos Creek.


Big Panache Creek.


Los Banos Creek.


Orestimber Creek.


. Martinez Creek (hills back ofMartinez).


DESCR I PT I V E N O T ES.


T he Sacramento R iver takes its rise in a' group of small lakes in an elevated


basin about 20 miles west ofSissons, Siskiyou County. T he lakes are from 100 to


300 yards across and are separated by spurs of the mountains. O n account of the


heavy growth of timber and underbrush they are almost inaccessible. O ne, Cliff


Lake, is deep; the others are quite shallow and evidently formed by glacial moraines.


T he shores of all are thickly strewn with fallen trees. . T he one known as Gumboot


Lake lies fa:t;ther to the westward and is the true source ofthe Sacramento R iver.


T he river makes a rapid descent from the lakes to Box Canyon near Sissons,


but there are no falls over 6 feet high. A t the head of Box Canyon it receives


Sullaway Creek, which is almost as large as the river itself at that point. I t is in


Sullaway Creek that the fry salmon from Sisson hatchery are planted.


T he river continues in a narrow canyon almost to R edding, and is a typical


mountain stream, a successionofrapids and pools. A t R eddingit leaves the moun-

tains and passes through the foothills, becoming broader with fewer rapids. T he


lastrapidofany momentis afewmiles above R ed Bluff, where the river cuts through


a range ofhills by what is known as I ron Canyon.


Below I ron Canyon the river becomes broader, though short rapids or riffles


occur during the low water ofsummer. T he current is swift throughout its length.


Boats ascend as far as R ed Bluff. T he lower portionflows through a broad valley,


and the floods from the winterrains have to be held in by levees. It is affected by


the tides nearly 100 miles from its mouth, though the wateris entirely fresh, as is


alsothat of the upper portions ofSuisun Bay into which the river empties.


'T he San Joaquin has much the same character as the Sacramento. T he two


rivers enter Suisun Bay side by side.


PittR iveris the largesttributary ofthe Sacramento, beingmuch largerthan the


upper Sacramento. It is formed by the junction of the N orth and South Forks at


A lturus, Modoc County.


N orth Fork ofPitt R iver rises immediately south of Goose Lake, and there is


no doubt thatin recentyears ithas drained the lake. T he only barrierto the lake's


drainagenow is agravel bank less than 8 feet high. T his has evidently beenformed
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by ice bringingdebris to. the lower end ofthe lake, which it does even now, the lake,


which is quite shallow, being less than 16 feet deep anywhere within 15 miles of the


southern end." O n account of the evident recent connection between Goose Lake


and Pitt R iver, as well as the identity of their faunas, the fishes of the lake are


listed with those of the Sacramento- San Joaquin Basin.


N orth Fork of Pitt R iver, when seen in September, 1898, was a small stream,


almost dry. T here were a few pools where fishes lived, where even trout were


found, but it was a very insignificant stream. A  sawmill near its source fills the


water with sawdust and doubtless does much damage to the fishes, though it is


doubtful whether there are ever many valuable fishes in the stream.


South Fork of Pitt R iver is a larger stream, with pure water, but it is almost


drained by irrigation ditches.


T he upperPitt R iver, above the mouth ofFall R iver, was nearly dry in A ugust,


1898. What water it contained was of a slightly milky color. T he rocks on the


bottom were covered with a spongy slime. Such fishes as trout or salmon would


not live in it at that time of year. T his portion of the river traverses a high ..


barren table- land. O n the south are hills covered with sagebrush and scattered


junipers; on the north are the lava beds known as the Devil's Garden. A  hot


spring is found near Canby, about 20 miles below A lturus.


A t Fall R iver Mills, Pitt R iver receives Fall R iver, a stream about 100 feet


wide and 4 feet deep, with a strong current, but only about 15 miles long. Fall


R iver takes its rise in two or three large springs near Dana, and flows several times


as much water as Pitt R iver above theirunion. T he wateris clear and cool and the


bottom gravelly, making an excellent spawning stream for salmon, but difficult to


attain on account of the steep rapid at its mouth as well as the fall in Pitt R iver.


A bove the mouth of Fall R iver for a few miles, Pitt R iver is broad and deep.


but without any perceptible current. Below the mouth of Fall R iver its character


changes entirely. It is broad but shallow, very swift, with many rapids, and makes


a rapid descent to the falls. Pitt R iver Falls, which are 65 feet high, are thought


by many to rival in beauty any to be seen in the Yosemite V alley. T he middle


portion is a sheer fall, but each side is broken by ledges, so that it is possible in


high water for fish to pass. A  fish ladder has been blasted out of the rock near


the left bank, and salmon now' go over the falls in considerable numbers.


From the falls to its junction with the Sacramento a few miles above R edding,


Pitt R iver has much the same character as the upper Sacramento, but is a much


largerstream. A few miles below the falls Pitt R iverreceives HatCreek andBurney


'Creek. T he former is a salmon stream of some importance, but it has a number of


rapids that make its ascent difficult. Burney Creek has a fall nearits mouth about


180 feet high.


McCloud R iver is the largest tributary of Pitt R iver. I t is a clear and cool


stream, twice the size of the upper Sacramento, and receives the southern and


eastern drainage of Mount Shasta. T here are three falls in the middle portion of


aT he above statements concerningGoose Lake aremade on the'authority of several persons livingnearits southern


end, some claimingthat the barrler I s only 3 feet high. I n the account ofthe explorations ofthe Wheeler Survey in 1877,


the following statement is made: "Goose Lake is merely a sink, as it has not run out by its old outlet, Pitt R iver, for


many years. From the bestevidence I could obtain, I found that I t did run out through the rivereightyears ago[1809]."
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the river, the lowest being 12 feet high. A dult salmon were seen immediately


below this fall, 'but it is said that none pass it. McCloud R iver is an important


salmon stream, and agovernment hatchery is situatedatBaird, about2 miles above


its mouth.


Battle Creek is a swift mountain stream, rising by two branches and draining


the western slope ofLassenButtes. It empties into the Sacramento about midway


between R edding and R ed Bluff. It is the most important salmon stream of the


basin, and a government hatchery is located at its mouth. .


Feather R iver, next to Pitt R iver, is the largest tributary of the Sacramento.


It drains the region between LassenButtes and T ruckee, and is formed by the union


of several secondary tributaries. .


DuckLake lies just west of Big Meadows and is tributary to N orth Fork of


Feather R iver. I t is a shallow lake, but is an important breeding place for trout.


Gold Lake lies higq in the mountains east ofSierra V alley and is tributary to


Middle Fork of Feather R iver. T here are many other lakes in the vicinity, the


more important being the Salmon Lakes and Sardine Lakes.. tributary to a branch


ofYuba R iver. T hey are sonamedfrom the salmon-colored troutfound in the one


and the small size of the trout found in the other.


T he name BassetCreek is here used for the first time, designatingthe branch of


N orth Fork of Yuba R iver whose course is followed by the Sierraville- Sierra City


stage road. .


A merican R iver drains the mountains west and south of Lake T ahoe and


empties into the Sacramento near the city of Sacramento. It is almost dry in its


lower course during the summer. T he streams farther south, the Mokelumne,


Stanislaus, Merced, and upper San Joaquin, are similar to the A merican, but larger.


T hey rise nearthe crest ofthe Sierras, are formed by the union ofnorth, middle, and


south forks, flow at right angles to the San Joaquin, into which they empty, and


have but little water in their lower courses during the summer.


N orth Fork of Merced R iver is separated from the main Merced' R iver by a


12-footfall. Mariposa Creek is a mere brook that during the summer empties into


the dry bed of Mariposa R iver. Chouchilla and Fresno rivers are small streams


that are lost in the sand long before they reach the San Joaquin.


Kings, Kaweah, T ulle, and Kern rivers drain the west slope of the southern


portion ofthe Sierras. T heir waterhardly ever, or never, reaches the San Joaquin,


being used largely for irrigation.


. T ulare Lake, which at one time furnished fish to San Francisco markets, is


now dry. '


T wo Kern Lakes have been recognized by collectors. O ne is in T ulare V alley


and receives the drainage of Kern R iver.during the rainy season; the other is an


enlargementof the channel ofKernR ivernearMountWhitney, justbelow themouth


of V olcano Creek.


B IBLIO GR APH IC AL R EV IEW .


T he followingbibliography includes all known records for this basin, with the


names of the collectors wherever possible. Species recorded as new are distin-

guished in the tabulatedlists by means ofitalics. A synonymy which includes the


referencetotheoriginaldescription. areference toeach synonym thathas beenapplied
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to specimens reported from this territory, and page references to Jordan & Ever-

mann's Fishes of N orth and Middle A merica, is given at the head of the notes on


each species, in the later portion of the paper.


A GA SSI Z, A LEXA N DER .


1861 - 62. N otes on the described species ofHolconotifound on the western coastofN orth A merica.


Proceedings of the Boston Society of N atural History, vol. vm, 1861 - 62, p. 1.22-133.


T he paperI s chiefly a list ofsynonyms, to which the authoradds another, giving as his excuse thatcertain speci-

mens had boon so labeled and that doubtless other specimens similarly labeled had been sent to other museums..


Hysterocarpus traski and Sargosomus fluviattlis (given as a synonym) are recorded (p. 130) from the Sacramento


region. Both are now Identified as Hysterocarpus traskii.


A GA SSI Z, LO U I S .


1855. Synopsis ofthe ichthyological fauna of the Pacific slope of N orth A merica, chiefly from the


collections made by the United States Exploring Expedition under the command of Capt. C.


Wilkes, with recentadditions and comparisons with easterntypes. A mericanJournal ofScience


and A rts, 1855, p. 71-911 and P..215- 231. (


T he authormakes anextensive study ofthe generaof suckers and minnows. lI e noted only two of his species,


Cat08tomU8 occuiesuau« and Ptychocheilu8 major, in the Sacramento- San Joaquln basin, and both of these he


described as new. Cat08tOmUS occidentalis, however, had but a few weeks previously been described under the


same name by A yres. Ptychocheilu8 major (p. 229) is the present P. grandi8. A gassiZ's specimens were collected


by F. G. Cary, Jr.


A YR ES , W. O .


1854a. Daily Placer T imes and T ranscript, May 30 ,1854. Five new species are described, all of


them collected by Dr. A yres in the San Francisco markets. T he paper is reviewed by Dr. Jordan


in Proceedings ofthe U. S. N ational Museum for1880, p. 325- 327.


Species as reported. 

t : ~ ~ l : ~ :  ~ ~ ' : : ~ ¢ d O i u 8 ::.-.-::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~ : ~ g ! ~ : u ~ ~ : i ! t i : e ' ! i ~ ~ ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :

PresentIdentification.


Leuciscus crasetceude,


O rthodonmlcrolepldotus.


Ptycbochellus grandI s.


Pogonichtbys
maerolsptdotus,


O atostomus
occtdentalls.


1854b.
N ew
species
of
California
fishes.
 Proceedings
of
the
Boston
Society
of N atural
History,


vol. v, 1854, p. 94- 103.


Describes on page 99 Centrarchus maculo8u8, now identified as Archoplite8 interruptus. Based on his own col-

lections.


1854- 57. Proceedings California A cademy ofN atural Sciences, vol.. 1 , 1854- 57.


I n this volume appear a number of descriptions of fishes submitted by Dr. A yres at various times. He had


already described four of these species In the Dally PlacerT imes and T ranscript, but lists them I n the A cadetp.y


Proeeedtngs as if they were new, and to one, Leuctscu« gracili8, he gives a new name, Gila grandi8. T he work I s


based onhis own collections and specimens of troutcollected by Dr. Winslow.


Page. Species as reported. Present Identification.


8 Centrarehus maeulosus ; . 

18 Catostomus occldentalis . 

~ 
l ! 
~ ~ f ~ i r 
t i 1 i 
~ 2 ( ~ ~ 
(  ~~~ ~~ ~~~~ i 
~ ~~ ~~ii ~~~i ~i: 
~iiii~~ ~~ 
i~~~ii iijj
~jiii jij 
~ 


~  ~ J ~ g  ~ ~ ~ ~ ~ /  ~ ~ ~ ~ ~ ~ ~ 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :::::: 

~ ~ 
 ~ ~ ~ ~ ~ ~ ~ ~ ~ s C :  ~ ~ ~ ~ 8 '  : : : : : : : ' - ' - : : ' -  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ::: 

41
 Gasterosteus
microcephalus
 ..


41
 Gasterosteus
plsbeus
 .


A rchoplltes I nterruptus.


Catostomus occldentalls.


Ptychochellus grandis.


Leuclscus crasatcauda.


Lavinia
exlllcauda
.

O rthodon
mlcrolepldotus
.


Catostomus
occldentalls.


Mylopharodon
conocephalus
.


Salmo
lrideus.


Entosphenus trldentatus.

Gasterosteus cataphractus.


Gasterosteus
cataphraetus,


Gasterosteus
cata.
phractus.
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BEA N , TARLETON H.


1880. Check list of duplicates of N orth A merican fishes distributed by the Smithsonian I nstitu-

tion in behalf ofthe United States N ational Museum, 1877-1880 . . Proceedings ofthe U. S. N a-

tional Museum, 1880,p. 75- 116.


Page. Species as reported. 

Presentidentification.


106 Salmo irideus Salmoirldeus.


i ~  ~ ~ ~ ~ f l ' , ! u ~ c ~ ~ f ~ f t  ~ ~ ~ ~  : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ ~ ~ ~ r ~ C ~ ~ ~ ~ ~ h a w y t s c h a . 


COPE, EDWARD D.


1883. O n the fishes ofthe R ecent and Pliocene lakes ofthe westernpartofthe Great Basinand of


the I daho Pliocene lake. Proceedings of the A cademy of N atural Sciences of Philadelphia.


1883, p. 134- 165.


I n addition to the list ot species aregivennotes on thegeography andgeology of the region. WIth a map. Collec-

tions by himself.


Page. 

Species as reported. PresentI dentification.


EIGENMANN , C. H., and EIGENMANN , R . S.


1889a. Fishes oflEtna Springs, N apa County, Cal. West A ~ e r i c a n  N aturalist, 1889, p. 149.


Describes from this region (p, 1(9) Phoxinus clevelandi, later Identified as Leuci.cus egregiu8. Collected' by


D. Cleveland.


1889b. Fishes ofA llen Springs, Lake County, California. West A merican N aturalist, 1889, p. 149.


Collector, D. Cleveland.


Page. 

Species as reported. 

Present I dentification.


U ~  § : r ~ f r f d  ~ ~ ~ . ~ :  ~ ~ ~ ~ ~ ~ ~  : : : : : : : : : : : : : : : : : : : : :::::::::::::::::::::::::::::::: § : & n  ~ ~ ~ l : l ' ~ ~ s ~ grandls.


149 Uranldea sernlseaber centroplcura Cottus gulosus,


EIGENMANN , C. H., and ULREY, ALBERT B.


1892. A  review of the Embiotocfdse. Bulletin U. S. Fish Commission, vol. XI I , 1892, p. 382- 400 .


Gives a completesynonymy foreach specIes of thefamlly. R ecords (p. 399)Hllsterocarpu8 traskiifrom this regloD.


GmBONS, W. P.


1854a. Descriptions ofnew species ofviviparous fishes from Sacramento R iverand the Bay ofSan


. Francisco. Daily PlacerT imes and T ranscript, May 18, 1854.


A mong the descriptions here given I s the first description of new species based on speetmens from Sacramento


basin. Only one species, IlllstTocarpus tTaskii, came wabln ournotice. Collected by a Mr. Morris, and forwarded


by Dr. J. B. T rask. J,ocallty notgiven.


18Mb. Description ofnew species ofviviparous fishes from Sacramento R iver and the Bay ofSan


Francisco. Proceedings A cademy ofN atural Sciences ofPhiladelphia, 1854,p. 105- 106.


O ne fresh- water species described (p.1O S), with a rorm called "var. B ." T his I s Hystrocarpu8 traskii, which had


been previously described In the Dally Placer T imes and T ranscriptMay 18, 1854.


1854c. Description ofnew species of viviparous marine and fresh-waterfishes from the Bay ofSan


Francisco, and from the river and lagoons ofthe Baeramento.. Proceedings A cademy of N atural


Sciences ofPhiladelphia, 1854, P: 122- 126.


Describes severalnew generaandspecies, amongwhich is the genus Hysterocarpus (p. 124). H1!Slcf'ocaTJIus lraakii


is redeserlbed, the variationcalled"var. A " I nstead of"var. B ," as on page lOS.
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GI LL, T HEO DO ,!,tE· 


. 1862. N ote oil some genera of· fishes of western N orth A merica. Proceedings of the A cademy of


N atural Sciences ofPhiladelphia, 1862, p. 329- 332.


A listof names withoutlocalities. T he only point Inwhich this papertouches the present report I s In furnishing


(p. 331) an additional synonym for one of the lampreys. T his I s a name merely, without description or locality -

Entosphenus epitiezodon, now Rntosphenus truienuuu«.


GI R A R D, CHA R LES.


1854. Description of new fishes collected by Dr. A . L. Heermann, naturalist attached to the survey


ofthe Pacific R ailroad route, underLieut. R . S. Williamson, U. S. A . Proceedings A cademy of


N atural Sciences ofPhiladelphia, 1854, p. 129- 140 .


Page. 

Species as reported. 

,


Present I dentification.


129 Centrarchus inteTTUptus _ _.. _ _ _ t- f'- rchoplltes I nterruptus.


129 Cottopsls gUlosus. .. . .. .. . . .. .. .. . . . . .. .. .. .. .. .. . . . .. .. . .. . . .. . . .. . .. . .. . Cottus gulosus,


133 Gaaterosteus microcephalus Gasterosteus cataphractus.


135 Gila conocephala. . . ;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mylopharodoneonocephalus,


136 Pogonfchthys inl£quilobus . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pogonlchthys macrolepldotus,


136 Pogonlchthys symmetricus . . . · . . . . . . . . . . . . . . . . . . . . . _ _ _ R utllus symmstrtous.


137 Lavinia exilicauda Lavlnia.exillcauda.


137 Lavinia crassicauda.. Leuciscus eraastcauda,


137 Lavlnla conformis ;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leuotseus oonrormts,


137 Leueosomus occidentalis R utilus symmntrteus.


1856. R esearches upon the cyprinoid fishes inhabiting the fresh waters of the United States of


A merica west of the Mississippi V alley, from specimens in the Museum of the Smithsonian


I nstitution. Proceedings ofthe A cademy ofN atural Sciences ofPhiladelphia, 1856, p. 165- 209.


Page.' 

'169 

169


174 

182 

183 

1&1


184 

188 

188 

206


207 

208 

209 

Species as reported. 

Mylopharodoneonoeephalus .·  __ ; _ _. _ ; 

~ l { g r t o ~ : : c i  ~ ~ ~ ~ ~ t l ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

O rthodonmlcrolepldotus , . 

A igansea bicolor., _ _ _ _ . 

t ~ ~ r a ~ ~ f l i ~ c : : g a  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::: 

Pogontchthys inrequilobus . . " _ __ _ _ . . 

Pogonlchthys symmetrleus _ . . 

!}!EE: ~ ~ ~ ~ ~ ~ : . :.:.:.:.::::::::::::::::::::::::::::::::::::::::::::::::::::::

Ptyehoehellus grandls _ . 

Present I dentification.


Mylopharodon conocephalus.


Mylopharodonoonooephalus,


Catostomus occidentalis.


O rthodonmlcrolepidotus.


R utllus blcolor,


R utilus symmetrlcus.


Laviniaexllleauda,


Pogonichthys macroleptdotus,


R utllus syrnmetrleus,


Leueiscus
oonformls.

Leuolscus crassicauda,


Leuclscus
crasslcauda.


Ptyohocheilus grandts,


- _ . ' - - - - - - - - - - - - - - - - _ . - - - - . . ._-_.__..__ . . ._ - - ' - - . _ - - - - - - - - - - - -

1857. I n Pacific R ailway Survey R eports, vol. x, Zoologicalreportno. 4, 1857.


Under Lieut. E. G. Beckwith's report of the survey of the 38th and39th parallel, on thefishes collected, are listed


(p. 23) Lavinia exilicauda and Pogonichthys inaiquilobus (now P. macrolepidotus) from the Sacramento R iver.


Collected by Dr. A . L. Heermann.


1857. I n Pacific R ailway' Survey R eports, vol. vi, 1857, pt. iv, Zoological report, no. 1 .


UnderLieut. Henry L. A bbot's report ofexplorations for arailway from the SacramentoV alley totheColumbia


R iver, among the fishes recorded are'the following rromtne Sacramento basin. Collected by Dr. J. S. N ewberry,


with assistance of Dr. J. F. Hammond. '


Page. Species as reported. 

~ g ~ ! ~ ~ !  ~ ~ ~ : ~ : : ~ ~ : s : :::':':'::::::::::::::::::::::::::::::::::::::::::::::::

27 M y l o P h a r o ~ o n robustus . .


28 Catostomus occldentalis ' _ . 

28, O rthodonmterolepldotus , . 

29 Laviniaexlllcauda _ _ __ _._ _ . 

~  f ! ~ ~ ~ i :  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ·  : : : : : : : : : : : : : : : : : : : : : : : : : : : : ;  : : : : : : : : : : : : : : : : : : : : : : : : : : :

Present I dentification.


A rchoplltes interruptus.


Cottus gulosus.


Hysterocarpus traskil.


Mylopharodoneonoeephalus,


Catostomus occldentails.


O rthodonmlcrolepldotus.


LaviniaexlUcauda.


Leuolscus crasstcauda.


Ptychoehellus grandls,


SaImo I rtdeus,
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GIRA RD, CHA R LEs- Continued.


]858. Pacific R ailway Survey R eports, vol. x, pt. iv, Fishes, 1858.


Mostofthenew species hadbeenpreviouslydescribedinvariouspapers. T wenty- :onenominalspecies are recorded


from thc Sacramento- San Joaquin basin. T he collections were made by Dr. Heermann, Dr. N ewberry, Dr.


Kennerly, and Dr. Hammond, as I ndicated specifically In subsequent pages of this paper.


Page. 

Species as reported. Present identification.


10 

53 

54 

91 

190 

216 

2JG 

224 

237 

239 

241 

245 

246 

280 

289 

293 

296 

299 

321 

377


378 

A mbloplites interruptus . . 

g  ~ ~ ~ ~ g ~ l :  ~ ~ ~ ~ s ~ ; ~ '  : : : . ' : .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  

Gaateroateus m ! c r o c e ~ h a l u s  : . . _.. 

~ ~ r g ~ ~ f f ~ 1  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : . : . : - : .  : : : : : : : :. . :
:.:::::::::::::::::::::::::::::::


Catostomus ooeidentalis _.. _ _
 _.· . . .


~ f i  ~ ~ ~ e ~ n f = g ;  ~ ~ ~ ~ ~ ~ ~ ~ : :.-.- . :: : : ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

Laviniaexlllcauda. . . . . . · . . . . . · . . . _ _ _ _ _ _ . 

Pogonlchthys inroquiIobus . 

r ~ ~ ? I ' : 1 ; ~ ~ f d " e ~ = . e : :  ~ ~ ~ ~ . - . :. :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

'I 'lgomaconformis _ _ _ _.. 

'I 'lgomaorassa _._ _.. _ _ . 

Slbomaeraastcauda . 

E : f a ~ h l ~ Y  ~ ~ ~ ~ ~ ~ : ~ .  ~ ~ ~ ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .  : : : :  

~ ~ ~ ~ g : ~ ~ g ~ ~ f A  ~ ~ ~ ~ ~ ~ ~ ~ : : . · ' - . · .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~  : : : : : : : : : : : : : :  

A rchoplites interruptus.


Cottus gulosus,


Cottus aspor,


O asterosteus eataphractus,


Hysterocarpus traskil.


Mylopharodonconooephalus,


Mylopharodoneonocephalus,


Catostomns occldentalls.


O rthodonmicrolepldotus.


R utilus symmetrlcus.


Laviniaoxlllcauda.


Pogonlehthys macrolepldotus.


R utilns symmetrtous.


Laviniaexillcauda,


Louotscus eontormls.


.Leuelsous erasslcauda.


Leuotscus crasetcauda.


Ptychochellus grandls,


Salmo irtdeus.


Entosphenus trldentatus.


Entosphenus tridentatus.


1859.a. I n Pacific R ailway Survey R eports, vol, x, pt. vi, Zoological report no. 5, 1859.


I n LieutenantWhipple's reportof the survey of the 35th parallel I s recorded (p. 47)the occurrenceof A.mbloplites


interruptus, now A.rchoplites interruptus. CollectorDr. C. B. Kennerly. '


1859b. I n Pacific R ailway Survey R eports, vol. x, Zoological report no. 4.


I n the reportof the survey near the 32dparallel the' following speoles are' recordedfrom the Sacramento- San


Joaquin basin. CollectorDr. A . L. Heermann.


Presentidentification.


A rchoplltes I nterruptus.

Cottus gulosus.


Gasterosteus oataphractus,


Mylopharodoneonocephalus.


Mylopharodonconocepnalus.


R utllus symmetricus.


Laviniaexillcauda.


Pogontehthys maorolepldotus,


R utllus symmetrlcus,


Laviniaexlllcauda.


Leuolsous conformls.


Leuclsous crasslcauda,


Leuolsous craselcauda,


= 0 ;= = = ====== - =:_..=._=""=.._=.=...= _ . = - = . = = = = = = ~ = = = 


Page. I Species as reported. 

-----;1
A mbloplltes I nterruptus _ - .- .-. .- .- .-..- . -. .- .- .-. .- .- .-. .- .- .- .-..- .- .-..- . - ..- .- .-. .-.- .- .. , 1 -----'---'-------

84 Cottopsls gulosus ; . . 

85 Gasterosteus microcephalus . 

88 Mylopharodonrobustus _ . . 

88 Mylopharodoneonoeephalus . 

~ g  t  ~ ~ ~ i : ~ i W I : ~ d a a , - . · . '.:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

89 PogonlchthYs inmqullobus. - - . 

89 Pogonlchthys symmetrlcus - . . 

89 Luxlluaoccldentalls . 

90 T lgomaeonformls _ _ _.. 

gg ~ l ~ g  : : : : g ;  : : : I ~ ~ i i d a : · . · . ·  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 


JO RDAN , DAV ID STARR .


1878. A  synopsis of the family Catostoinideo. Bulletin 12, U. S. N ational Museum, 1878, p.


97- 237.


A  comprehensive review, with localities, synonymy, bibliography, and Index. Describes a nominal species from


this basin, oatoetoma« areopus (p, 173), and reports Gatostemus occidentalis (p. 172). G. areep1Ls I s now identified


with G.occidentalis.


1892. A  description of the golden trout of Kern R iver, California. Proceedings of the U. S.


N ationalMuseum, 1892, p. 481.


R eports, on page 481, Salmo m1lkiss aqua-bonita, now called Salme irideus agun-benita, colleetod in Whitney Creek


by "Mr. Harvey, ofLone Pine, Cal."
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JORDAN , DAV ID ST A R R - Continued.


1894. Descriptions of new varieties of trout. T hirteenth Biennial R eport 01 the California Fish


Commission 1894, p. 142- 143, with plates of each species described. Collections by C. H.


Gilbert, 1893, andby Livingston Stone at various times.


Page. N ameas reported. Presentidentification.


142 Salmoirldeus stone; ;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Salmoirldeus.


142 Balmo gairdnerlBhaBta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SalmoI rideus.


143 Salmogairdnerlgilberti. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Salmo irldeus.


1896. N otes on fishes little known or new to science. Proceedings of the California A cademy of


Science, 1896, p. 201 - 244.


Describes couue shasta Jordan & Starks, which is now identlfled as COttU8 gulo8'UB. Collected by E. C. Starks in


McCloud R iver, 1894.


JORDAN , D. S., and GILBERT , C. H.


1881. N otes on the fishes of the Pacific coast of the United States. Proceedings of the U. S.


N ational Museum, 1881, p. 29- 70 . . Collector, Livingston Stone.


Page. Species as reported. 

Presentidentification.


38 Salmo irldeus : , 

! l ~ ~ ~ ; r i ~ ~ n ~ ! 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

69 O asterosteus microcephalus
 . 

Salmoirldeus.


Salmogairdnerl.

O ncorhynchus tschawytsoha.


O ncorhynchus gorbuscha.


Hysteroearpus traskll.

Gasterosteus cataphractus
.

- /


1881. Description of a new species' of Ptychocheilus (Ptychocheilus harfordi) from Sacramento


R iver. Proceedings ofthe U. S. N ational Museum, 1881, p. 72- 73.


Describes on page 72PtllchocheiluB harfordi, now identified as P. grandiB.


1894. List of the fishes inhabiting Clear Lake, California. - Bulletin U. S. Fish Commission, vol.


xiv, 1894, p. 139- 140 . Collections by the authors.


Page. 

139 

139 

139 

139 

139 

139 

139 

139 

139 

140 

140 

140 

140 

140 

140 

140 

140 

Species as reported. 

Entosphenus trldentatus J ························ 

Cll.tostomus occidentalls . 

Lavinia exUlcauda , '" 

O rthodon microlepidotus , . 

Leuciscus eraaslcairda " , . 

PtychocheUus oregonensls : , . 

PtychocheUus harfordl, '" . 

Pogonlchthys maerolepldotus . 

Salmo myklss I rldeus . 

O asterosteus microcephalus . 

A rchoplltes interruptus . · . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . 

~ & j i f ~ i ~ ~ 7 ; : : i  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~

A meiurus catus .


Micropterus dolomieu . · . . '," . 

Presentidentlflcatlon.


Entosphenus tridentatus.


Catostomuaoccldentalls.


Lavinia exUlcauda.


O rthodonmtcrolepldotus.


Leuciscus craaelcauda.


PtychocheUus grandls,


Ptychocheilus grandls.


Pogonichthys macrolepidotus.


Balmo irldeus. '


Gasterosteus eataphractus.


A rchoplltes interruptus.


Cottus gulosus.


Hysterocarpus traskil.


Cyprinus carpio.


A meiurus
nebulosus
.


A melurus
eatus.


Micropterus dolomtsu.
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JO R DA N , D. S., and HEN SHA W , H . W.


1878. A nnual R eport U. S. Geological Survey, 1878,. app. N N , p. 187- 205, Wheeler Survey,


Zoology, R eport ofthe fishes collected. H. W. Henshaw, collector.


Page. 

188 

193 

194 

196


197 

198 

199 

199 

Species as reported. 

r . :  ~ ~ ~ ; o ~ : ; ~ ;  ~ ~ ~ ~ ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ::

Salmo I rldeus . 

~ : : ~  ~ ~ ~ E ~ ~ t  : : : : : : : : : : : : : : : : : : : : : : ::.::::::::: ::::::::: ::::::::: ::::::: ::: 

Salmopleuritlcus . 

A mbloplltes I nterruptus " " . . ' . 

Uranldeagulosa . 

. 


Presentidentification.


Catostomus occldentalls.


R utllus symmetrlcus.


Salmo trldeua.


Salmo I rldeus,


Salmo I rldeus.


Salmo I rldeus.


A rchoplites I nterruptus,


Cottus gulosus.


JO R DA N , D. S., and JO UY , PI E R R E L.


1881. Check list of duplicate fishes from the Pacific coast of N orth A merica, distributed by the


Smithsonian I nstitutionin behalf of the United States N ational Museum. Proceedings of the.


U. S. N ational Museum, 1881, p. 1 - 18.


Page. 

1 

5 

5 

10 

12 

14 

14 

14 

15 

15 

15 

15 

16 

16 

16 

. 16 

Species as reported. 

Gasterosteus microcephalus " . 

g  ~ ~ ~ ~ ~ : l : ~ ~ b  ~ ~ ~ ~ 
: : : : : : : : : : : : : :::::::::::::::::::::::::::::::::::::::::::::::: 

HystCl'ocarpus traskl. " '" . . , . 

A rchoplltes I nterruptus . 

Salmolrideus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . · . . . . . . . . 

g ~ ~ ~ ~ ~ ~ ~ ~ :  ~ ~ ~ ~ \ ~ ~ a  : : :':':':'::.::.;::::::::::::::::::::::::::::::::: 

O rthodonmlcrolepldotus . . 

~ ~ ~ ~ ~ ~ I f : e o ~ u s .onensi,j:::::::::::::::::::::::::::::::::::::::::::::::::::: 

Ptychochellus h ~ O r d l  1 . . ; . 

Pogonlchthys macrolepldotus . 

Mylopharodon eorioeephalus " . 

O atostomus ocoldentalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . · . . . . . . . . . . . . . . . . . . . . 

A mturus catus ; . 

Present I dentification.


Gasterosteus cataphraetus.


Cottus
gulosua
.


Cottus
asper,


Hyaterccarpus traskil.


A rohoplites I nterruptus.


Salmo I rldeus, .


O noorhynchus klsutch.


O noorhynchus tschawyt8cha.


O rthodonmlcrolepldotus.


Leuclscus orasslcauda,


Ptychoohellus grandls.


Ptyehoohellus grandts.


Pogonlohthys maorolepldotus.


Mylopharodonoonocephalus.


O atostomua occidentalls.


A melurus oatus.


LO CKI N GT O N , W. N .


1878- 9. R eport upon the food fishes
of
San
Francisco. R eport of the California Fish Commission, .


1878- 9, p. 17- 58.


Lists the food fishes observed by the author In the San Franciscomarkets, excepting the salmon, giving notes


and descriptions. A t the close of the report I s a table glvlng the relative abundanee of the various fishes during


each of the 12months endingSeptember30,1879. T hefollowingarelistedfrom the Sacramento- San Joaquin basin.


Page. 

Species as reported. 

Present I dentification.


21 A rchoplltes I nterruptus · . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . " . . · . . . · . . . . " · · . . A rchoplltes I nterruptus.


50 Gilagrandls . . . · . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . · . . . . . . . . . . . . . PtychooheUus grandls.


50 Pogonlchthys Insequllobus Pogonlohthys macrolepldotus.


50 O rthodonmlcrolepldotus O rthodonmlorolepldotus.


50 Sibomaorasstcauda.. . . . . . . . . . . . . . . .. . . . . .. . . · . . . .. . . . . . . . . . . . . . . .. . . . . . . . . Leuolsous orasstcauda.


50 Lavinia exlllcauda , Lavinia exllteauda.


50 Catostomus ocetdentalls · . . . . . . . . . . . . . . . . . . . . . . . . · j  O atostornus oeotdentalls,


- - - - - - - - - - - - - - - - _ . . 
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A. Body eel- shaped, no lower jaw. Lampreys.


B. Supra-oral lamina with 3 teeth, the middle one large. Size large. A nadromous lamprey.


EN T osPHEN us TR IDENTA TUS


BB. Supra- oral lamina with a tooth at each end, none or a very small one in middle. Size small.


Brook lamprey LAMPETRA  CIBAR IA 


AA. Body not eel- shaped; lower jaw present.


e. Skin smooth or covered with prickles.


D. Dorsal and pectoral fins each with a strong spine. Catfishes AMEIURUS


E . Caudal fin truncate or rounded , . . AMEIURUS NEBULOSUS


E E . Caudal fin forked or deeply emarginate , AMEIURUS CATUS


DD. Pectoral fin without spines.


F. V entral rays 1 ,4 , COTTUS


G. Skin entirely asperate " , , : COTTUS ASPER


GG. Skin smooth except for a patch of prickles behind pectorals COTTUS GULOSUS


GGG. Skin entirely smooth.


H. Eye large, .3 of head COTTUS MACROPS


HH. Eye smaller, less than.3 ofhead COTTUS BELDINGII


FF. V entral rays I , 3 , COTTUS ASPERR IMA


ee. Sides crossed by a few vertical bony plates , GASTEROSTEUS CATAPHRACTUS


eee. Body scaly.


1 . N o teeth in mouth.


J. Lips very large and coveredwith coarse papillse. Suckers.


K. Edges of jaws with hard cartilaginous sheaths; a notch at corner of mouth


betweenupperand lowerlips PAN TOSTEUS LAHONTAN


KK. Mouth and lips notas above CATOSTOMUS


L. Fontanelle almost obliterated in specimens 6 inches long


CATOSTOMUS MICUOPS


LL. Fontanelle large.


M. Dorsal with 10 or 11 rays; scales small, 80 to 95 in lateral line


CATOSTOMUS TAHOENSIS


MM. Dorsal with 12 to 14 rays, scales larger, 60 to 80 in lateral line


CATOSTOMUS OCCIDENTALIS


JJ. Lips not large nor papillose.


N. A nal fin short (in species here considered), with'fewer than 15


rays. Minnows.·


O. Dorsal with a serrated spine. . . . . . · . . . . . . . . . . . . . . . . . CYPR INUS CARPIO 


0 0 . Dorsal without spine. N ative minnows.


P. Scales very fine, over100 in lateralline. O ~ T H O D O N  MICROLEPIDOTUS


PP. Fewer than 100 scales inlateral line.


Q. Upperlipwith a frenum MYLOPHARODoN CONOCEPHALUS


QQ. Upperlip without frenum.


R. Mouth large, maxillary extending to below eye; large pike-

like fishes PTYCHOCHEILUS GRANDIS


RR. Mouth small, body more orless compressed.


S. Pharyngeal teeth in two rows Lanorscus


T. T ail very deep.


U. A nal with 8 or 9 rays, tail much compressed


LEUCISCUS CRASSICAUDA


UU. A nal with 10 or 11 rays, tail not so much compressed


LEUCISCUS CONFORMIS
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TT. T ail more slender, sides with a red stripe. Size about 4


inches LEUCISCUS EGR EGIUs


SS. Pharyngeal teeth in one row.


V. Body much compressed, anal rays 11 or 12


LA V I N I A EXILICAUDA 


VV. Body bu t little compressed. A nal rays about 8.


w: Pharyngeal teeth 5 - 5 or4- 5 R UT ILUS


X. Body more compressed, tail heavier, its depth


about .12 of body length RUT ILUS BlCOLO R 


XX. Body more nearly round; tail more slender,


about .09of body RUT ILUS SYMMETR ICUS


WW. Pharyngeal teeth 4- 4. Small fishes, less than 4


inches long AGO SIA  ROBUSTA 


NN. A nal fin with about 20 rays. Shad A LosA  SAPIDISSIMA 


II. Jaws with teeth .


a. A dipose fin present, fins without spines.


b. Scales small, over a hundred in lateral line. Salmons and trouts.


c. A nal fin with 14 to 17 rays O NC01UIYNCHUS


d. Scales very nne, over200 cross series above lateral line


O NCO RHYNCHUS GORBUSCHA 


dd. Scales larger, 138 to 155 cross series, pyloric ccecaabout 150 .


e. A nal 13 or 14, black spots obsolete, branchiostegals 13 or 14


O NCO RHYNCHUS KETA 


ee. A nal 16, back and upper fms with smaller black spots, branchiostegals


15 to 19 O NCO RHYNCHUS TSCHAWYTSCHA 


ddd. Scales large, 125 to 135 cross series, pyloric cceca50 to 80


O NCO RHYNCHUS KISUTCH


cc. A nal fin with 9 to 12 rays.


I. Scales 115 to 175 SUMO  nUDEUS


II. Scales about240 · . . . · -  SA LV ELIN US 1>IALMA


bb. Scales large, about 70 in lateral line OS:M:ERUS THALEICHTHYS


CW. N o adipose fin; dorsal and anal with spines.


g. Scales cycloid; viviparous . , '" . . !fYS1'E1WCA RPUS T R A SKll


gg. Scales ctenoid; oviparous.


h. Side of body without longitudinal stripes


A RCHOPLITES IN TER RUPTUS


hh: Side of body with longitudinal stripes R occus LlN EA TUS


N A T I V E FR ,ESH-WA T ER  SPECIES.


1 . Entosphenus tridentatuB (Gairdner). Lamprey.


Petromyzon tridentatus Gairdner, in R ichardson, Fauna BoteaU- A mericana, p, 293,1836, Falis ofthe Wlllamette.


Petromyzon ciliatu« A yres, Proe, Cal. A o. Sel., 1885, p. 44, San Francisco.


Entosphenus ciliatus Gill, Proo. A c. N at. Sci. Phila., 1862, p. 331,San Franoisco.


Entosphenus epihexodon Glll, Proc. A c. N at. ScI . Phila., 1862, p. 331,Fort R eading.


Lampetra, sp. incert., Jordan & Henshaw, Wheeler Survey, R eport U. S. Geological Survey, 1878, p. 187,GooseLake.


Entosphenus tridentatus, Jordan& Evennann, Fishes ofN orth and MiddleA merica, Dulletln47,U. S. N at. Mus., p. 13,1800.


T his is an anadromous species that has become landlocked in Goose Lake and Clear Lake. A 


specimen 7 inches longfrom Goose Lake has the fringeof the buccal disk a little heavier than a speci-

men of the same length from Pacific Grove; otherwise the two ran not be distinguished. Jordan &


Henshaw 's larval Lampetra from Goose Lake was doubtless this species.


T he adults can be distinguished from Lampetra cibaria b y the presence of a tooth in the middle of


the supra- oxallamina in addition to one at- each end.
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LO CA L D I 'lT nI nU T I O N .


-

Locality. Stream or lake. 

Collector. N ame as reported. 

I 

A uthority.

Petromyzonctliatus . . . . . . . . . 1 A yres, 1854-1857.


- - -

San Francisco. . . . · . . 

.San'Francisco'B'ay:

A yres . .
. . . . . . . . . . . . . . . . 

do . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . .


·E , ; . t ~ ~ p b . ~ n ; j , j t r i d e n i a t u ~ '  : : : : IGirard, 1858.


stseons. . . . . . . . . . . . . .  Sullaway Creek. . . . . 

R utter & Chamberlain. 

Goose Lake. . . . . · . . 

n i ~ ~ ~ : ~ · C b . a i i t j j ~ r l a i i { : 


Lampetra sp. . . . . . . . . . . . . . . . . Jordan & Henshaw.


Entosphenus trldentatus . . . . \ ' · 


South Fork post-  

South Fork Pitt . . . . . do. . . . . . . . . . . . . . . . . .


· ~ ~ ~ : : ~ ~ . ~ ~ ' ~ ; i  ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ : : Girard, 1858.


office. 

R iver.


Fort R edding. . . . . . .  

Cow Creek. . . . . . . . . . Heermann. . . . . · . . · . . · . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . 

Entosp enus eplhexodon. . . . Gill.


Clear Lake . . . . . . . . . Jordan. . . . . . . . . . . . . . . . . 

·~ ~ ~ g ~ ~ ~ ~ ~ . ~ ~ . t . r . i ~ ~ ~ ~ ~ ~ ~ ~ : . . : : IJordan& Gilbert, 1894.


Parrot Ferry . . , . . . . . Stanislaus . . . . . . . . . . R utter & A tkinson. . . . . 

2. Lampetra cibaria (Girard). Western Brook Lamprey.


Petromueon plumbeus A yres, Proc. Cal. A c. N at. Sci. 1854, p. 28, San Francisco.


Ammocotes cibariu« Girard, Pao. R y. Survey, p. 383, 1859, larva, Puget Sound.


Lampetra cibaria, Jordan & Evermann, li'lshes of N orth and Middle A merica, pt. I, p. 13, 1896.


Diameter of'buccal disk 3.3 in head in front of first gill opening. Supraoral lamina with a tooth


at each end, none in middle; middle denticle of lingual tooth enlarged; infraoral lamina crescent


shaped with 7 teeth, the 2 outer bicuspid; 3 teeth on each side of mouth, the middle one of each


series tricuspid, the others bicuspid; several inicuspid teeth above mouth; diameter of eye 1.5 in dis-

tance from eye to first gill opening; head in front of first gill opening 8.5 in body; dorsal fins sepa-

rated by one- seventh the length ofthe anterior fin; a broad notch in second dorsal near posterior end;


greatest depth equal to length ofsnout. '


LO CA L D I S T R I BU T I O N .


Locality. Stream. Basindivision. Collector. 

N ame as reported. 

I


A uthority.


. .  . .  .......... 

- - - - - - - - - - - _ . _ - - - - - - - -

I


San Franoisoo. . . . . . . . . San Franolsoo Bay. sacramento . . 

A yres . . . . . . . . . . . . . 

petromyzonPlUmbeUS! A yres, 1854-1857.


A t mouth of Feather Sacramento R iver.. 

. . . . . do. . . . . . . . 

R utter & Cham- 

Lampetraelbarta. . . . .


R iver. 

berlaln,


3 . Pantosteus lahontan R utter.


Pasuosteu» lahontan R utter, Bul, U. S. Fish Comm. for 1902 (March 31, 19(3), p. 146,SuisunR iver(type no. 50587, U.S.N .M.)


Coll. R utter & Chamberlain.


T aken only in the headwaters of N orth Fork of Feather R iver- Warner Creek at Johnsons, and


N orth ForkofFeatherR iverat BigMeadows, by R utterand Chamberlain. Largest specimen3.7 inches


long.


4 . Catostomus microps R utter, new species.


Head 4.5 in length; depth 4.7; eye 6.5 in head (6- inch specimen), 2.2 to 2.3 in interorbital space,


which equals snout; dorsal 11; anal 7; scales 17- 81 to 87- 14, lateral line complete; body heavy; head


small, conical; snout blunt; interorbital space rounded, cross section of head being nearly circular;


eye small, in middle of head; mouth small, lips thick, 2 rows of papillse on upper; lower lip deeply


incised, 1 row of papillee across symphysis, 5 cross rows on lobes; cartilaginous sheaths well devel-

oped in both jaws; fontanelle almost obsolete in specimens 6 inches long; origin ofdorsal in middle of


body, its height 1.5 in head, its margin slightly rounded anteriorly; anal reaching rudimentary caudal


rays; ventrals about 1.5 in head; pectorals 1.2; caudal 1 to 1.2, deeply emarginate or slightly forked;


depth ofcaudal peduncle 2.7 in head; peritoneum dusky.


Differs from the related species, occidentalis, found in the same region and from snyderi from the


Klamath region in the very small eye, small conical head, and small scales, and in the nearly closed


fontanelle. T he lips are not notched at the corner, as in Ptmiosteus,
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T hree specimens from R ush Creek, a small tributary of A sh Creek, near A den, Modoc County,


CaL, collected by R utter and Chamberlain, September 1, 1898. T ype no. 58496, U. S. N ational


Museum. T heir measurements, in hundredths of the body length, are given in the followingtable:


Length of body . · . . . . . · . . . . . . . nun· . 134 103 

89 

I nsertionanal . . . . . . . . . . . . . . . . . . . . . 

0 .79 0.78 0.79


Length head. . . . . . , . . . . . . . . . . . . . . . . . . 22 .23 .23 Length dorsal. . . . . . ; . . . . . . . . . . : . . . .15 

.15 .15


Depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.205 

. 22 .22 Height dorsal . . . . . . . . . . . . . . . . . . . . . 

.16 

.16 

.165


Diameterorbit. . . . . . . . . . . . . . . . . . . . . .035 .04 .04 

Dorsal rays . . . . . . . . . . . . . . . . . . . . " , ' 11 

10 

11


I nterorbital spare. . . . . . . . . . . . . . . . . . 

.09 

· 09 

.09 

A nal rays . . . . . . . . . . . . . . . . . . . . . . . . . 

7 7 7


Length snout. . . . . . . . . . . . . . . . . . . . . . . . 105 .10 

.10 

Scales in lateral Hne . . . . . . . . . . . . . . . 

82 

81 

81


Depth caudal peduncle. . . . . . . . . . . . , . .085 .09 

· 09 

Scales above I ateral llne · . . . . . . . . . . 

15 

16 16


Length caudal peduncle. . . . . . . . . . . . .17 . 16 

.16 Scales below I ateral I tne . . . · " . . . . . 11 

11 11


I nsertiondorsal. . . . . . . . . . . . . . . . . . . . 

.49 .51 .51 

Scales before dorsal . . . . . . . . . . . . . . . 40 

40 

41


I nsertionventral. . . . . . . . . . . . . . . . . . . 

.56 .57 

,58 

,


Fig. l. - Catostomus mlcrops, new species. T ype.


5. CatoBtomuB tahoensis Gill & Jordan. <Tahoe Bucker.


Oato.tomU8 tahoemi. Gill & Jordan, Bul. U. S. N at. Mus., XI I , p. 173,1818. Jordan and Evermann, Fishes of N orth and


Mid. A mer., pt. I , p. 177, 1896. .


Head 4.4 in length; depth 4.7; eye 5.5 in head, 2.4 in snout, 2.5 in interorbital space, and 1.6 in


distance between eye and upper end of gill opening. I nterorbital 2.4 in top of head; width of isth-

mus 4.8.in head, 1.5 in distance between eye and gill opening, 1.6 in width ofoperculum, and equal


to distance between corners ofmouth, (Measurements made on a specimen 6.5 inches long.) Dorsal


10 or11, scales 16- 90 - 14.


Body heavy, profile gradually arched from snout to dorsal; mouth rather small, lips rather large,


but somewhat variable in size, covered with coarse tubercles; upper lip with two rows of tubercles


and a few scattered ones representing a third outer row; lower lip with one row across symphysis (3 in .


one specimen with extra large lips), 3 or4 rounded tubercles and 3 or4 others coalesced into a contin-

uous ridge in a longitudinal row through lobes; lower lip deeply incised, the margin of lobes hardly


reaching vertical through edge ofanterior nostril. O rbital rim well developed, leaving a slight groove


between it and the middle ridge of interorbital, but the thick skin preventing the groove from show-

ing, the interorbital space being evenly rounded. O rigin ofdorsal in middle ofbody, its length about


1.2 in its height. I nsertionofventrals under fourth or fifth ray of dorsal, theirlength less than height


ofdorsal. Caudal 1.2 in head, not deeply forked, the middle rays 1.3 in longest. A nal high, reaching


well upon caudal, height equal to length of caudal; pectoral a little shorter than caudal. Caudal


peduncle compressed, its thickness above end of anal 0.7 its least depth, which is 2.6 in head.


Lateralline straight, complete. Peritoneum silvery, thickly dusted with black. Sides often reddish.
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Descriptionbased on 4 specimens 5 to 6.5 inches long from Warner Creek, a tributary ofN orth Fork


ofFeather R iver. T he following table gives the variationin the number ofscales in the lateral line in


specimens from four localities:


So 

I  Warner I  Duck I -  Beck- Miller 1 So
I 
 Warner
 Duck
 Beck- MlI ler


a es, Creek. Lake. with. Creek. I a
es,
 Creek.
 Lake.
 with.
 Creek.


s p e d - i - s p e d . Sped- Speci- i--- Sped- Speci- Speci- Speci-

80 ~ ~ ~ ~ :  ~ ~ ~ . s : . .  mens'

l 

ment I 89. . . . . . · . ~ ~ ~ . s :  ~ ~ ~ . s : . .  mens'

2 

ment


~  : : : : : : :::::::::: :::::::::: :::::::::: .. · · · · ~ · · I ~  : : : : : : :::::::::: :::::::::: ·..····T
 t


8 4 . . . . . . 1 9 3 . . . . . . 1
 2


8 5 . . . . . . 1 9 4 . . . . . . 1


~  : : : : : : I  : : : : : : : : ~ : :::::::::::::::::::: ~  gg::::::I ···

T  

~ . :::::::::: ~ ..


LO CA L D I S T R I BU T I O N .


-  

-

Locality. 

Stream or lake. BasindivI sion. 

Collector.


Johnsons ranch . . . . . . . . . . . . . . . . . . . . . . . . . . 

WarnerCreek . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lahontan. . . . . . . . R utter 

& Cham-

berlaln,


Dig Meadows . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

N orth Eor'k FeatberR iver. '" . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . 

do.


Do. · · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DuckLake. . . . . . . . . . . . . . . . ·. . . . . . . . . . . . . . . 

. . . . · do. . . . . . . . . . . . 

do.


Beckwith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

N orth Fork FeatberR iver. . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . 

R utter & 

A tkin-

son.


:MlllerPass . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . _ 

Mlller Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . · . . ···1 

do.


T he specimens from Miller Creek were obtained at its' source in Miller Pass, at an elevation of


7,100 feet, with several miles of impassable waterfalls either on the Lake T ahoe or Sacramento side.


T rout from Lake T ahoe have been planted in the stream, and it may be that suckers were accident-

ally introduced at the same time.


6 . C atostom us occidenta.lis A yres. Western Sucker.


catostonuu occidetuali» A yres, Dally Placer T imes and T ranscript, May 30, 1854, San Francisco markets. A gassiz, A mer.


Jour. ScI . A rts 1855,p. 94. Jordan & Evermann, Fishes of N orth & Mid. A mer., pt. I , p. 178, 1896.


Caiosiomus labiatus A yres, Proe, Cal. A c. Sci. 1855,p, 32, Stockton.


Caloslomus areopue Jordan, Bul. U. S. N at. Mus. 1878,p. 173, Soutb Fork Kern R iver.


Head4.1 in body; depth 5; eye 5.5 in head, 2.7 in snout, 2 in interorbital; snout2 in head. (Meas-

urements on a specimen 218mrn., or 8.5 inches, long, not including caudal fin.)


I n general the head is rather slender and somewhat conical. T he Iips are of moderate size (for


the genus), the lobes ofthe lower extending about to vertical through nostrils; about 7 rows ofpapillro


on upper lip, those of the middle rows larger; one row of papillse across symphysis of lower lip and


about 9 in a row through lobes. Eye in posterior half of head. Gillrakers few and short. Dorsal


outline of body regularly curved, the scales enlarged posteriorly, as is usual with the genus. Dorsal


fin inserted about in middle ofbody, but varyingfrom 0.50 to 0.53 ofthe body length from tip ofsnout;


rays 12or13, sometimes 14; its heightgreaterthan base, margin slightly concave. Lateral line straight;


pectorals reaching almost to vertical through origin of dorsal; ventrals inserted below middle ofbody,


not quite reaching vent; anal about reaching rudimentary, caudal rays, its base about half its height;


lobes of caudal about equal, the middle rays about 1.5 in longest; depth of caudal peduncle slightly


less than width ofinterorbital.


T he type of this species was secured in the San Francisco markets, and probably came from the


lower Sacramento or San Joaquin or their lowland tributaries. Cache Creek is the nearest stream to


the probable type locality, from which many specimens have been preserved, and we have based our


description on specimens from that stream. T hey were collected by Mr. Snyder in 1899.


T he extremes ofmeasurements, expressed in hundredths ofthe body, are as follows:


Head O.2:Hl.27 Length ofcaudal peduncle 0 .1 55- 0 .17


Depth : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18 - .24 O riginofdorsal foom s noltt. . . . . . . . . . . . . . . . . . . . . . . . 49- .5 4


E y e. . . . . . . . . .0 35 - .0 55 I nsertionof ventrals 56- .58


lnterorbital. n. . . . . . . . . . . . . . . . . . . . . . . . . . .085- .11 O riginofanal 77- .80


Snout.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 11 - . 13 Base ofdorsal. ' " . 1 5 - . 185


Depth ofcaudalpedu nc le. . . . . . . . . . . . . . . . . . . . .08 - .0 95 I I elghtof dorsal 155- .22
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"


T here is little correspondence between the variation ofthe head and the size ofthe fish" but fre-

quently the smaller specimens have the larger head. It'will also benoticedfromthe same table that


specimens 'from certain localities have distinctively large or small he'l'Lds;;;lts'the case may be. T hus


specimens from Sacramento R iverat R edding and Middle Fork ofFeather.R iverat N elson Point have,


heads smallerthanthe average, while specimens from WolfCreek, I ndianV alley, South Fork T uolumne


R iver, and St. John Channel of Kaweah R iver have heads larger than the average. 'I 'heeeplaceeare


all widely separated, except the Wolf Creek and N elson Point stations, which are both in the Feather


R iver basin.


T he size ofthe mouth and lips varies greatly. Specimens from N orth ForkYuba R iverat Bullards


Bar have the lips enormously developed. T hose from N orth Fork Consumne R iver and Big Silver


Creek are intermediate betweenthe Yuba specimens and those from WolfCreek, which are larger than


the average. Decreasingin size from the latterare specimens from South Fork T uolumne R iver, Sacra-

mentoR iverat R edding, Merced R iverat BentonMill, andMiddle Fork FeatherR iverat N elson Point.


Specimens from Cache Creek and many otherstations have lips ofaboutthe same size as those fromthe


latter point, which seems to be the typical size forthe species. T akingspecimens ofnearly the same


size from the various stations and arrangingthem in a decreasingseries with reference to the size ofthe


. lips, we have the following as intermediate betweenthe N elson Point, ortypical specimens, and O lema


specimens, which have the smallest lips known to the species: Fresno R iver; A merican R iver at Pla-

cerville; Clover Creek, Genesee V alley; Stanislaus R iver, Parrot Ferry; Middle Fork Feather R iver,


Beckwith; Pitt R iver, Canby; South Fork Pitt R iver; T ule R iver; Feather R iver, O roville; Sacra-

mento R iver, R ed Bluff; Sacramento R iver, Knights Landing; A sh Creek, A den; and O lema Creek


(tributary to T omales Bay). T his series shows that there is norelationbetween- the size ofthe lips and


the portion of- the basin, though it may be said that those specimens with the largest lips come from


the foothill streams tributary tothe lower portionofthe SacramentoorSan Joaquin R iver. ,' It is worthy


ofnote thatall variations from below the typical to the largestare found ill tributaries ofFeather R iver.


O lema Creek, where specimens with the smallest lips were found, is not tributary to the Sacramento-

San Joaquin basin. '


T he accompanying outline drawings show the variations in size of lips. T I le drawings are made


from specimens ofnearly equal size, and foreach specimenthe outline has.been drawntoa scale corre-

spondingto a body length of10 inches. '


a


d


Fig. 2.- Dlagram showingsize oflips In ,Caloslomlts occidentalis from (a) WolfCreek, I ndianV alley, (b) N orth ForkYuba'


R iver, Bullard's Bar, (c) olemaCreek, tributary toT omales Bay, and (d) MiddleForkFeatherR iver, N elsonPoint.


T he rays of the dorsal vary from 11 to:l.4. We have counted 393 specimens from 36 localities in '


the basin. Forty- two specimens have 11 r ~ y s i n  the dorsal, 271 have 12, 8611ave 13, and.d haveI d,


T he numberofscales in the lateral line varies from 6Qto 84, 66 - tom beingthe- prevailingnumber. '


T here is no relation between any particular variation'arid the division: of the' basin in which the


specimens were taken. O ne ortwo ~ e c u l i a r i ! i ~ s , however, a r ~ w ~ r t h noticing, ~ e g i n n i n g w i t h l 1 ~ l l ? - ~ l f , 


Fork ofFeather R iver at N elson Point and gOI,ng south toBig Silver O reekthe.sceles become coarser,


T he next station, N o r ~ h Fork Consumne R iv'J{at Pleasant V alley, show,!l',the finest scales in the col-

lection;while· the next' ~ n e a ~ t e r that shows- the coarsest.


B. B. F. 1 90 7- 9
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T aken as a whole, the species is exceedingly variable. Specimens from one .ocality often have a


distinct physiognomy and can, as a whole, be readily distinguished. For example, Pleasant V alley


specimens are remarkable for big lips and fine scales, while N orth Yuba specimens have big lips and


coarse scales. T he Wolf Creek specimens have large heads, while Sacramento R iver specimens have


small heads, and soon.


LO CA L DI ST R I BUT I O N .


A uthority.N ame as reported. Collector. Stream or lake. Locality. 

i
Basindivision. 

- - - - - - - - - i - - - - - - - -

San Francisco markets. Sacramento and San Sacramento. . A yres, N ewberry, Catostomus ocei- 

Joaquin rivers. Cary, Locking- dentalis. 

ton. 

MS.


A yres 1854a&1854--

7; Girard 1856;


L. A gassiz; Jor-

dan & J ou y ;


Loektngton.


A yres 1854- 7.


Cope.


MS.


MS.


Jordan & Gllbert.


MS.


Jordan 1878; Jor-

dan&Henshaw.


Lahontan do do . .


Sacramento. . R utter & Cham- do ..


berlaln,


L ahontan. . . . R utter & A tkin- do .


son.


Sacramento do do . .


United States hatchery.


R ed Bluff . 

T ehama . 

V ina . . 

Sacramento R iver do··. . . . . .  A yres C .labiatus . 

Stockton San Joaquin R iver do . .


Goose Lake Pltt R iver ·.Copo do . 

Do do R  & Cham- C. occidentalis . .


berlain.


A t mouth of Jos eph  N orth F ork P itt do do do , . .


Creek. R iver. .


N earA lturus do do , do do
 .
.


South Fork Post-office. . S O I i i ~ : r . F o r k P'I t t [ do do I.. ·.. do
 .
.


CAadnebnY.' '.'.' '.' '.'.'.'.'. Pitt R iver do do : do . .


A sh Creek do, . ~  '" . . do do . ' ~ 


Baird McCloud R iver do Stone;. R utter & j do . . 


Chamberlain.


R edding. .· sacramento R iver. . ~ .  Sacramento do do . .


Do ClearCreek do do ,.do: .


A nderson : CottonwoodCreek do Snyder Catostomus occi- 

dentalls,


~ ~ ~ ~ ~ : ; : ' k i i l ~ ~ r  : : : : : : : : : ~ g ;  : : : : ::: .  ~ ~ ~ ~ ~ ~ ~ ~ . c .  ~ ~ ~ ~ ~ : .: : : : ~ g  : : : : ::::::::


T homas Creek do do do . .


DeerCreek do R utter & Cham- do: : . .


berlain.


Chieo Sacramento R iver do do do .


Jacinto. .':: . . ; do do do do . .


~ ~ 8 ~ ~ ' ! I ~ ~ G r i i r i e s  : : : ::: : : ~ g  : : : : : : : : : : : : : : : : : : : : : ~ L  : : : : : : :::::3g:::::::::::: :::::3g::::::::::::


~ ~ ~ : y c ~ ~  : : : : : : : : :  ::: : : g ~  : : : : : : : : . ~ ~ : g ~ ~ ........::::::: . : : : 3 ~  : : : : : : : : : : : :  

Clear Lake do Jordan & Gilbert do . 

Putah Creek do Snyder do . 

Knights Landing Sacramento R iver do R utter & Seo- do .


field.


O roville FeatherR iver do R utter & Cham- do .


I

berlain.


CrescentMl1ls I ndian Creek do R utter & A tkin- do ..


S O D .


Greenvlile
 Wolf
Creek
 do
 do
 do
 .


Genesee Clover
Creek
 do
 do
 do .
.


Do S ~ u a w  Queen Creek do do .- do .


Beckwith MIddle Fork Feather Lahontan do do .


R iver.


N elson Point : .do. . : Sacramento do do . .


Bullards Bar N orth Fork Yuba do do do . .


R iver.


Gerle R ubieon R iver . 

Placervlile South ForkA merican 

R iver. 

N ear O relll SilverCreek . . 

Pleasant V alley . . . . . . . . . N orth Fork Consum- 

ne R iver.


~ ~ k c ~ V ~ e : J  : : : : : :..::::: ~ t a o ' i ~ : ~ : N I ; ~  : : : : : : .  : : : : ~ g  : : : : : : : : :::Jg :::::::::::: : : : : : ~ g  : : :::-:::::::


N earmouth South Fork T u ol-  do. . , ·. . do do ·..


umne R iver. .


Benton Mlil Merced R iver do do do . .


Livingstone do do do do . .


Mariposa MariposaCreek do do do .


R aymond. . .-  Chouchilla R iver do do do .


Do Fresno R iver do do do .


Pollasky : San Joaquin R iver do do do .


Centerville Kings R iver do do do . .


LemonCove Kaweah R iver, St do do do .


John Channel.


Porterville T ule R iver do do do .


Bakerfleld Kern R iver : do : do I do . .


Kern Lake of the do Gilbert ! do . .


Mountains. .


South F ork K ern . . . . . do. . . . . . . .  Henshaw . . .-. . . . . . Catostomus are- 

R i v e r . '  opus. 
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Leuciscus microlepidotus A yres, Dally Placer T imes and T ranscript, 1854, May 30, San Francisco.


Gila microlepidotlL A yres, Proe, Cal. A c. N at. Bcl., vol. I , 1855, p. 21, Sacramentoand San Joaquin rivers.


Orthodon microlepidotus, Pac. R y. surv. , vol. x, 1859, p. 237-. Jordan & Evermann, Fishes of N orth & Mid A merica,


pt. I , p. 207, 1896.


Head 3.8 in body, depth 4; eye 6 in head; interorbital 2.4; snout3; dorsal 11 ; anal 9; pectoral 16;


ventral 10 ; scales 27- 97- 1 1 ; teeth 6- 6. (Measurements based on a specimen 184mm, long from Sacra-

mento R iverat Butte City.)


Body long, slightlycompreesed: head small, the snout broad, wedge- shaped; mouth small, nearly


horizontal, lower jaw included, the maxillary falling far short of eye, 4.5 in head; teeth 6- 5 or 6-6;


origin of dorsal in middle of body, over insertion ofventrals; ventrals reaching vent. Dusky, nearly


black above.


A large minnow oflittle value, distinguished by the small mouth and fine scales.


T he followingis a table ofmeasurements of4 specimens:


.-  

._.- . ._- -

ISacra- 

San San


Sacra-

Joa- 

Kings 

Sacra-

Sacra-

Joa- Kings


mento


mento 

aUln 

R iver, 

mento


mento 

9.


uln R iver,


Locality.


R iver,


R iver,


R ver, Cen- 

Locality. R iver,


R iver,


R iver, Cell-

Butte Black 

ter- 

Butte Black 

ter-

City.


Colusa.


Dia- 

ville. 

City.


Colusa.


Dla- ville.


mond.
 mond,


- - -  

~ 1 1 2 3  

- - -

- - -

--

Length ofbO d

a

........mm.. 182
 140
 Depth caudal peduncle .. '"


.085


.085


.085


.011


Length ofhea . . . . . . . . . . . . . . 

.27
 .26 .26 

.26 

Length caudalp,eduncle. . . . 

.21


.22 .21
 .20


Depth . . . . . . . . . . . . . . . . . . . . . . . 

.25
 .25 

.25


.25


above la eralline. . . . 

26
 26


25


24


Diameterorbit. . . . . . . . . . . . . . 

.052 .055 .055 

. 0(\ 

Scales on lateraillne. . . . . . . . 

103 98 99 95


I nterorbital. . . . . . . . . . . . . . . . . 

.115 .11 .11 

.11 

Scales below lateralline. . . . . 13 13 12 

13


Length snout. . . . . . . . . . . . . . . . 

.09 

.08 .08 .0 8


LO CA L DI ST R I BUT I O N .


'Locality. 

-  

'Stream or lake. 

Collector. 

N ame as reported. A uthority.


San 

Francisco markets . . . . . . 

Sacramentoand San Joaquin A yres . . . . . . . . . . . . . . . . 

Leuciscns micro- 

A yres, 

18540..


rivers. 

l e ~ l d o t u s ,  Gila


Do. . . . . . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . . . . N ewberry . . . . . . . . . . . . 

m crolepldota.


O rthodon micro- 

Girard, 1856.


Do. . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . : . . . . . . . . . . . . . Locklngton· . . . . . . . . . . 

lepidotus· 


. . . . . do. . . . . . . . . . . . 

Locklngton.


SacramentoHlver. . . . . . . . . . . . 

·jordail.·::::::::::::::

. . . . . do. . . . . . . . . . . . 

Jordan & Joule


ClearLake. . . . . . . . . . . . . . . . . . .


. . . . . do. . . . . . . . . . . . 

Jordan & O ll rt;

ButteClty . . . . . . . . . . . . . . . . . . 

SacramentoR iver. . . . . . . . . . . . Hutter& Scofield· . . . . 

.. . . .do. . . . . . . . . . . .


Colusa. . . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . .


A rcade . . . . . . . . . . . . . . . . . . . . . . 

A rcade Creek. . . . . . . . . . . . . . . . . R utter &

A tkinson· . . 

. . . . . do. . . . . . . . . . . .


R yde. . . . . . . . . . . . . . . . . . . . . . . . 

SacramentoR iver. . . . . . . . . . . . 

R utter 

& Chamber- 

. . . . . do. . . . . . . . . . . .


lain.


R io V ista. . . . . . . . . c . . . . . . . . .  

. . . . . do. . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

.. . . . do. . . . . . . . . . . .


Black Diamond. . . . . . . . . . . . . 

Suisun Bay . . . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

.. . . . do. . . . . . . . . . . .


Centervll1e. . . . . . . . . . . . . . . . . . 

China Slough . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

.. . . . do. . . . . . . . . . . .


Do. . . . . . . . . . . . . . . . . . . . . . 

Kings R iver. . . . . . . . . . . . . . . . . . 

R utter& 

A tkinson. . . 

. . . . . do. . . . . . . . . . . .


8. Lavinia exilicauda Baird & Girard.


Lavinia ezilicauda Baird & GIrard, Proo. A c. N at. Sci Phlla., 1854,p. 137,SacramentoR iver. Jordan & Evermann, Fishes


ofN orth & Mid. A mor., pt. I , p. 209, 1896,and p. 2799, 1898. "


Leucosomus occidentalis Baird & Girard, 1 .e., Paso Creek.


Lavinia compresso Proc. Cal. A c. N at. ScI ., 1854,p. 21, San Francisco.


Luxilus occidentalis Jordan & Evermann, 1 .c., p, 247.


Head4 inbody, depth 8.5; eye 3.6 in head; snout3.6; interorbital3; dorsal 11 , anal 13, ecales 1 3- 56- 6j


teeth 5 - 5 , long and hooked. (Measurements based ona specimen 98 mm. long from SacramentoR iver


at Jacinto.)
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I n general the head is pyramidal, slightly broader above than below, snout pointed, premaxillary


protractile; maxillary slipping under preorbital, without barbel; lower jaw with 'or without horny


sheath; distance between nostrils equal to their distance from tip ofsnout; eye anterior, large, placed


low, a line from tip ofsnout to tip ofopercle passing through middle ofpupil (in specimens about 100


mm. long); 'snoutequal to eye; body deep and compressed, regularly tapering to both extremities;


caudal peduncle slender, its depth 2.8 in head; lateral line decurved, almost concentric with ventral


outline; scales 54 to 62 in lateral line, 12 to 14 above, and 6 or7 below. Pectorals notreachingventrals,


o£)5 qr 16.rays; ventrals of10 rays, inserted under middle ofbody, extending to vent; dorsal with 11


or12 rays, rarely 10 or13, its originslightly behindinsertionofventrals; anal with 11 to 14 rays, usually


IS, margin slightly concave, .its originunder end. of dorsal; caudal fin large, nearly a half longer than


head, deeply cleft, the. middle rays 2.2 in longest, lower 101;>e longer than upper. Color.iplain dusky


above, pale below, older specimens darker. (Description based on specimens from Jacinto.)


T he following tables show the variations in this species:


MEA SUR EMEN T S OF'HEA D .


N umber

of specimens with h ead-

Size.


0 .22. 

0  

I 

O. 23. 0.24. ! O. 2 4 ~ .  0 .25.


-_._--- - -  - -  - - - - - - -_.,- - - -

- - - -  

- - -

- - -

I

- - -

- -

- · ~ i - . -

- - - -

Millimeters.


58- 69. . .  

. . .

. . . .  ....... .... . . .  

. . .  . . . .  

. . . 


s


. . . . .  8 . .  .. . . .  

5


70 - 79. ... 

. . . .. 

. - _ .. . . 


. .  . . . 


3 

_ . 0  · 4


80 - 89.


...


.... . . .  

. .

... . . . . . 1 5 

. . 
 3 1 

1


90 - 99. . .

. . . .. .... . . . 

. . . .  

. " 


. . .  

i 

l'


1 

8 

..


. . 


2


100 - 109. . .

. .

' "  

. . . ...... 

1 

--0-

. . . 
.. 

6 . . . 


..
..


..
..


110 - 119. 

. . .. .. .. 

..... .. 

- - - -

. 
. . 


5 

'" 


2 . . . 


·- 0 -

1

120 - 129. . . 


.... - .

. . .  . . . .. ..


....


2 

- -0· 

..
 . . . 
 . . . 


. 
0 - -

. 
" 


130 - 139. . .  . . .

..

. .  .. 1 1
 .... 

..

1


...
 ..


..
. .
.


156. .. .. .. .

. . . .. 

I 

. . 1 . . . . . 0
. -

. .

. . .  . .
 . . .. . . .  ..

. . 


" I " 


_.- - - -  . - - - - -

SUMMA R Y O F T liE V A R I A T I O N S I N  S I ZE O F E Y E , SHO W I N G I T S R ELA T I O N  T O  S I ZE O F F I SH .


N umberof specimens with ey e-

Size.


I


O. 

0 .06. 

O.

07. 

o,

07!.


- - - -  

- - - - - - -

Millimeters.


58- 69. 

.. - - . -

. . .

. . .... . . . ....

.... 

. .  

. . .  

. . , 

1 2 

9
 1


70 - 79.: 

' "  

. .  . . . . . .  . . .  ....

. . .

. .  . ... .. 1 2 

7
 . . . 
 . . . 


80 - 89. .... 

. . . . . . . . .  .... . .  

..

. . .  . . .  .. 

5 3 

3 . . . 
 . . 


90 - 99. . 

. . . . . .  . . .  . . .  

'"  

.... .... 

. . .  

6 5 

1 .. .....


100 - 109. 

. .  . . .  

. .

- ..- ..

. . . . . .  1 4 

3 . . . . . .  . . .  . . . 


110 - 119. 

.. ..... .. .. .. . ...... 5 

2 .. .  .. 1 

..

. ..


120 - 129. 

.. ....... .. .. . . .

. - 0 . · - . .. - . 


2 

'"  

. . .  

2

. . . . . .  ....

. . .  . . .

. ....


130 - 139. 

.. . . .  .. .. 

. . . . . .  

. . . -

. . . . .  1 

. . .  . .  

. . . ". 0  ·

. . . 


156. ..

... 

.... .....
 .. ....... 

..' . 

1 . .  

. . .  

. - 0 · 

. .  

..

. . .  . . .

.. .

..


_._._. 

-_._---- 

_ _ _ _ _ _ 


T he size of the caudal peduncle as given in the table of measurements varies considerably," T he


variationin its depth is partly due to the methodofpreservationandpartly to the size ofthe specimens.


T here may also be a slight locality variation, specimens from southern localities apparently having


the caudal peduncle slightly deeper. O nly 7 ofthe 68 specimens measured have the caudal peduncle


over 0 .17, and 5 of these are from T ule R iver. T he following table shows that there is some relation


betweenthe size ofthe specimenandthe depth ofthe caudalpeduncle, the depth beingslightly greater


in smallerspecimens. T he length ofthe caudal peduncle does not vary with the size ofthe fish.
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N umberofspecimens with caudal peduncle having-

Size. 

D epth -  

1


Length -

0 . 0 7 ~ .  

o.os,

1 0 . 0 8 ~ .  0 .09. 

0.091 · 

0 .10 . 

0 .14. 

0 . 15. 0 . 10 . 

0.17. 0.18. 

0.19. 

0.20 .


'----, . , - 

- - - -

- -

- -

- - - - - -

- -  

- - - -  

- -

- -

- -

Millimeters.


58- 69. . . . . · . . . . . . . . . . . , . . . . . . . . ...... 2 

9 ...... 2 

· .  . . .  

1 

4 

3 4


1


70 - 79. . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 

1 1 

7 

. ..... 1 

· "'2'

2 

3 

3 

1 ....
.. 1


- 80 - 89. . . . .  . . . . . . . . . . . . . . . . ; . . . . ...... 2 1 

7 

. 4 . · . · 

1 1 

2 

6 ..
.
.
.
.
.
.
.
.
.
.


. . . . 
. 


90 - 00 . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 2 3 

6 _ # · · · ·  

1 . . . . .  

1 

7 

4
 . 
. 
. 
. 
. 
.
.
.
.
.
. <.
4 ."_


100 - 109. . . __ . . . . . . . . . . . . . . ; . . . . . ...... 1 4 

3 .  . . . .  ...... 

· . . .  .  

1 

3 

4 ...... ...... 

. . . . . . . 


110 - 119. . . . . . . . . . . . . . . . . . . . . . . . .  

...... 4 2 

2 ...... . ..... . ..... ...... 4 

4 

. ..... 

. - .... ......


120 - 129. . . . . . . . . . . . . . . . . . . . . . . . .  1 

1 ...... ...... ...... 

· . . .  .  

1 1 

...... ...... 

......


130 - 139. . . : . . . . . . . . . . . . . . . . . . . . .  

1 

1 

1 

.  . . . .  ...... 

...... 

. . . . . . .  1 

2 

. ... _. 

...... 

......


156. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...... 

...... 

1 

...... ...... 

. . . . .  ...... . .  . . .  ...... 1 

. ..... ...... 

.. .....


T he extreme variations in other measurements are: Depth, 0.24- - 0 .30 ; interorbital, 0.07- 0 .09;


snout, 0 . 0 6 - o . 0 7 ~ ;  insertion ofdorsal, 0.56- 0 .61 .


V A R I A T I O N  I N  SCA LES O F T H E LA T ER A L L I N E .


Locality.


N umber ofspecimens having scales in lateral line-

54. 55.
 57.,
 58. 59. 60. 61. 62.


- - - - - - - - - - - - - ' - - - - - - - - - - - - - - - - -  - - - - - - - - -_.  - - - -

Battle Creek hatchery ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ..


Sacramento R iver:


R ed Bluff : : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2


Chico ; · · . . . . . . 1 2 .


Jacinto : · . · . . . . . . . . 3 1 2 1 1 : : : . : : 1 : : : : : :


20 miles below Grimes : . . . . . . . . . . . . . 1 . .


1 W ~ 1 ~ l ~ E : ~ ? l : ~ ~ 1 ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : :::::: ~  ;. 1 . . . . ~ . : : : : : :  '.  : : : : : :  : : : : : : 


MercedR iver, Ltvlngstonc. . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 :::':1 :: 1 : : : : : : : : : : : : . . . . . .


China Slough, centerville. . . . .. . . . . .. . . . . . .. . . . . . ... . . . . .. . . .. . . .. .. . 1 4 1 1 . . . . . . 1


Kings R iver; centerville.... . 1 2 1 3 1 1 . . . . . .  1 .


Kaweah R Iver, St. JohnChannel. 1 3 3 1 2 . .


T ule R Iver, Porterv ille. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 1 .


- - 7 - 1 - 1 4 - 1 2 - - 8 - - - 1 1 - - - 3 - - - 1 - - - 4 - - 9

T otal. · · · . . · · . . . . . . '"


V A R I A T I O N  I N  FIN R A YS .


N umberofspecimens havlng-

Locality. Dorsal-  

A nal-

10 . 

11 .


12.


13.


11 .
 12. 

13. 

14.

- - - -

- -

- -

- -

- - - -

Battle Creek hatchery . . . . . . . . . . . . . . . . . . . . . . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 1 

1 ...... 

...... ...... 2 

.. . . . . .


SacramentoR iver:


R ed Bluff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

...... 

2 

2 ...... 

...... 4


......


Chico. . · · · . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . · · · · · . . · · · . . . . . . . . . . . . . . . . . 

...... 

1


1 

1 

..... - . .....


3


Jacinto. . · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . : . . . . . . . . . . . . . . . . 

......
 7 

3 ...... 

...... 

...... 7 

2


20 miles below 

Grimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

, , _ . 0 .  

1 

....2·

...... 

. ..... 

. - . . . . .  1 

......


FeatherR iver, 'O roville. . . . . . . . . . . . . . . . . . . . . . . . . · . · · . . . · · . . · · · · · · . . . . . . . . . . 

...... 

. . . . . . .  

...... 

.. . . . . .  

...... 2 

......


1 ~ ~ I ~ C ~ ~ ~ ~ ' l e o 1 S O ~ : : : . : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :


.
.
.
.
.
.
. . . . . . .  

2 

.. . . . . .  

. . . . . . . . .  

. . . . . . .  1 

1


Sacramento R Iver, ~ o V ista. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. 
. . 
. 
. 
. 
. 


2 

. ... ,. 

...... 

. ..... 

1 

1


...... 

1 

. . . . . . .  

...... 

...... ...... 

1 

......


San Joa:au1nR iver, Black Diamond. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

...... 

1


· · · ·5·

. . . . . . .  

. . . . . . .  

...... 

1 . .....


Merced iver, Livingstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . .  

. . . . . . .  

.. . . . . . 

5


ChIna Slough, centervllle. . . . . . . . . . . . . . . . · .. · . · · . · .. · · · · · · .. · · · · · · . . . . . . . . . 

...... 

2 

8 

. ..... 

1 

6 

3


Kings R iver, centerville. . . . . . . . . . . . . . . . . · · · .. · · · . . · · · · · · · · · · · · · · · · · · · · · , .. 

...... 

2 

8 

. ..... 

1 2 

7


Kaweah R iver, St. JohnChanne!.. . . . . . . . . . . . . . . . · . . . . . · · · . . . . · · . . . . . . . . . . 

· .. ·2·


6 4


.. .. ~ - [ - . . . ~ .  

7 

1


T ule R Iver, Porterville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2 1 

T otai. . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2il1- - -a9 

- - - -

2


1 

2 4 

48 

8
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T he teeth are usually 5 - 5 , but sometimes 4- 5 in specimens from Kings R iverat Centerville.


T he horny sheath ofthe lowerjaw is developedin afew ofthe specimens from almostevery locality.


I ts presence is a remarkable feature and one that is ordinarily considered ofgeneric value. It is, how-

ever, indifferently present orabsentin this species and in Rutilus symm.etricus.


LO CA L D I ST R I BU T I O N .


Locality. 

Stream. Basindivision. 

Collector, 

N ameas reported. 

A uthority.


Sacramento R iver· · ·  Sacramento 

. .  

Heermann. . . . . . . . . . . . 

Laviniaexillcauda Girard, 1854 and


1858· 


. . . . . do. . . . . . . . . . . . . . . . . . . . do. . . . . . . . A yres . . . . . . . . . . . . . . . . L. eompressa. . . . ' 

A r;res 1854a.


San JoaquinJdver. . . . . . . . do. . . . . . . . N ewberry . . . . . . . . . . . . L. exillcauda. . . · . G rard, 1857.


anFranc\somarket. 

.<ilea...·Lake:::::::::::

. . .
. . do. . . . . . . . Lockington. . . . . . . . . . . . . . . . do. . . . . . . . . . . . Locklngton.


. . . . . do. . . . . . . . 

Jordan. . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . 

Jordan& Gilbert· 


nltedStateehatch-  Battle Creek. . . . . . . . . . . . . .do. . . . . . . . R utter& Scofield. . . . . . . . . . do. . . . . . . . . . . .


cry.


ed Bluff. . . . . . . . . . . . Sacramento R iver . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


hlco Bridge . . , . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . ; .


aclnto. . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


I lsons Farm . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


tulles below Grimes . . . . . do. . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . : . . . . do. . . . . . . . . . . .


outh of Feather . . . . . do. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


R iver.


arysvUle . . . . . . . . . . . Feather- R iver. . . · . . . . . . . . do. . . . . ~ . . 

R utter& Chamberlain . . . . . do. . . . . . . . . . . .


rovllle . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


rass V alley. . . . . . . . . A ntelope Creek . . . . . . . . . . . do. . . . . . . . R utter& A tkln.son. . . . . . . . do. . . . . . . . . . . .


aeramento. . . . . . . . . . Sacramento R iver· . . . . . . . do. . . . . . . . R utter & Scofield. . . . . . . . . do. . . . . . . . . . . .


olsom . . . . . . . . . . . . . . 

A merican R iver. . . . . . . . . . . do. . . . . . . . 

R utter& Chamberlain

. . . . . do. . . . . . . . . . . .


toV ista. . . . . . . . . . . . 

SacramentoR iver. . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


olllnsvllle. . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


lack Diamond. . . . · . SuisunBar; . . . . . . . . . : 

. . . . . do. . . . . . . . R utter. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


tioch . . . . . . . . . . . . . . San Joaqu nR iver. . . . . . . . do. . . . . . . . R utter& Chamberlain . . . . . do. . . . . . . . . . . .


arret Ferry . . . . . . . . 

Stanislaus . . . . . . . . . . . . . . . . do. . . . . . . . R utter& A tklnson· . . 

. . . . .do. . . . . . . . . . . .


ivlngstone· . . · , . · . . . 

Merced R iver. . . . . . . . . . . . . do. . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . .


a ~ o n d . . . . . . . . . . . . 

Fresno R iver. . . . . . . . . . . . . do. . . . . . . . . . . . . do; . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . .


olasky. . . . . . . . . . . . . 

San Joaquin. . . . . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . · .. . . . . . . . .


nterville. . . . . . . . . . . China Slough . . . . . . . . 

. . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . .


Do. . . . . . . . . . . . . . . Kings R iver. . . . . . . . . 

. . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . · .. . . . 

. . . . . do. . . . . . . . . . . .


t. John Channel. . . . 

Kaweah R iver. · . . . . . . . . . . do. . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . .


ourCreeks . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . Heermann. . . . . . . . . . . . Leucosomus oeei- 

Girard, 1854, 1858,


dentalls, and 1859.


ortervllle.. " . . . . . . . 

T ule R iver. . . . . . . . . . . 

. . . . .do. . . . . . . . R utter& A tkinson. . . 

Lavinia extlleau-

da.


PosaCreek. . . . . . . . . . . . . . . . do. . . . . . . . . 

Heermann. . . . . . . . . . . . 

Leucosomus ocol- Girard, 1854, 1858,


dentalls, and1859.


,


·S

U

R

C

. T

W 
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:M

:M

o
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S
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B
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P
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9 . Mylopharodon conocephaluB (Baird & Girard). Bluefish; Hardhead.


Gilaconocephala·Balrd& Girard, Proe. A c. N at. Sci. Phila.I 854, p.135, SanJoaquinR iver.


. MlIlopliaTodon robuetu«, A yres, Proc, Cal. A c, N at. Bel.1855, p, 33,San Francisco.


MglophaToaan conocephalus, Jordan& Evermann, Fishes ofN orth & Mid. A mer., pt. I , p, 219,1896.


Head4 in body; depth 4.6; eye 4.5 in head, interorbital 3, snout 3; depth ofcaudal peduncle 2.8 in


head, its length 1 .2; dorsal 9;anal 9; pectoral 15; ventral 9; scales 18- 74- 8; teeth 2,5 - 4, 2, the last twoof


ofthe firstrowmolar, theothers hooked. (Measurements basedonaspecimen163mm, long, fromMerced


R iverat BentonMill.)


T he body is heavy, slightly compressed, regularly taperingtothe short conical,head and the slender


caudal peduncle, mouth slightly oblique, terminal, the premaxillary not protractile,. the lower jaw


slightly shorterthanthe upper, themaxillary extendingalmosttoverticalthrough anteriormarginofeye;


the lateralline slightly decurved; originofdorsalaboutin middleofbody, high anteriorly, its longestray


1.4 inhead; ventrals insertedslightly in advanceofdorsal, theirtips reachinganal; caudal broad, deeply


forked, themiddlerays nearly 2 in longest, the lobes equal.


A large minnow resemblingPtychocheilus but readily distinguished by the ridge ofskin connecting


the premaxillary with the top ofthe head. T he head is alsomuch shorter. T his.is the mostabundant


fish ,inthe upperPitt R iverand in someofthe localities in the foothills.
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T he followingtable shows the variationin the numberofscales in the lateralline:


Looallty.


Pitt R iv er. . . . . . . . . . . . . . . . . . ~ j  . . . . .  1 1 .


Sacramento R iver " . . . . .. . .. . .. . . . . .. . . .. . . . . .. . . . . . . . . . . .. . .. . . . . . . 2 .


Feather R lver _. I .. .


~ ~ ~ r : ~ ~ O j i f v  ~ ~ ~ ~  : : : .  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ::::::: :::::: 1 i :::::: 2 1 1


South Fork T uolumne R iver. 1 . . . . . .  . .


Merced R iver. ·  . . .. . . . . . . . .. .. . .. . .. . .. . . .. .. . .. . . . . . . . .. .. .. . . . . . . 2 '" .


~ ~ ~ ~ ~ ~ ~ ~ ~  : : : : :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
~ f : : i:
....~ ..::
: ~ 
: ::::::
::::~ 
: ::::::
:::
:::


T otal. · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - 2 - 1 - - 1 -  4 - - 4 - - - 2 - - - 7 - - - 1 - - - 1 -

N umber
specimens
having
soales
In
lateral
line-

69. 70. 72. 73. 74. 75. 76.
 77.


- - _ . _ - - - - - - - - - - - - - , - ~ - - - + ' - -  - - - - - - - - - - - - - -

T he number ofscales above the lateral line was 18 or 19 in the 22 specimens counted, and 8 or 9


below.


T he number ofrays in both dorsal and anal fins was invariably 9 in the 22 specimens counted.


LO CA L D I ST R I BUT I O N .


Looallty. 

Stream.


Basin


division. 

Collector. 

N ame as reported. A uthority.


San Franolsoo.. . . . . . . . Sacramento.. N ew berry . . . . . . . . . . :Mylopharodon oono- Girard, 1856.


cephalus,


Do do do :M.robustus : . . Girard, 1856,


1857.


Sacramento R iver , do M./lonocephalus Jordan&Jouy.


San Joaquin R iver do Heermann GUaoonooephala Glrard,I 854.


· . · . · do do A yers M. robustus A yres, 1854-57.


A ltu ru s . . . . . . . . . . . . . . . . N . Fk. PittR iver. . . . . Pitt R iver. . . . R utter&Chamber- M. oonooepbalus .


I aln. .


Canby Pitt R iver do ,.do do .


A den A sh Creek do do do .


Bieber Pitt R iver do do do .


Plttvllle do' , do do do .


R edding sacramento R iver Saoramento do do .


A t mouth of Clear do do do do .


Creek.


UnltedStateshatobery Battle Creek : do R utter&Scofield do .


R ed Bluff sacramento R I ver do R utter do .


6mllosbeiowR edBluff do do R utter & Soofield do . .


T ehama do do R utter do .


Do T homas Creek do R utter & Soofield do .


Chico Sacramento R iver do do do .


b  ~ ~ ~ ~ ~  : : : : :::::::::::: :::: : ~ g  : : : : : : : : : : : : : : : : ::::: ~ ~  : : : : : : : : :::: : ~ ~  : : : : : : : : : : : : : : ::: j g ::::::::::::::::


i 2 : ~ h s ~ I ° - ;  ~ ~ ~ e : ' i - ' :::: : ~ g  : : : : : : : : : : : : : : : : ::: : : ~ g  : : : : : : : : ::: : : ~ g  : : : : : : : : : : :::: ::: j g : : : :::::::::: :::


R iver.


O roville FeatherR iver do R utter&Chamber- do .


lain.


Crescent:Mms. . . . · . . . . I ndianCreek do R utter & A tkinson· . . ; .. do .


Genesee Squaw Queen Creek do do do .


sacramento Saoramento R iver do do do .


Folsom A merloanR lver do R utter&Chamber-  do .


lain.


Plaoervll1 e.. . . . . . . . . . . . S. Fk. A merloanR iver do .'.do do .


Collinsville Sacramento R iver do.·  : do do .


Ward Ferry T uolumne R iver do R utter & A tkinson do .


N earmouth S. Fk. T uolumne do v,."do do. . ). ..


R l v e r . -  .". . h , .  .


LivI ngstone Merced R iver do do do .


~ ~ n t o ~ i a l . I ~  : : : : : : : : : : : .Fre:oiiiver::::::::: ::: : : ~ g  : : : : : : : : :::: : ~ g  : : : : : : : : : : :::: ::: : : ~ g  : : : : : : : : : : : : : : : : 


p o ~ ~  San Joaquin R iver do do do .


C e n t ~ .  ~ ~ ~  : : : : : : : : : : : :  * ~ : ~ W j  ~ ~ ~  : : : : : : : : :  : : : : : ~ g  : : : ::::: : : : : : ~ g  : : : ::::::::::: : : : : : ~ ~  : : : ::::::::::;::


St. John O hannel., Kaweah R iver do. '.' do do ,


Porterville T ule R iver do do do .


Bakerfield Kern R iver do. - do - (- do ,
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1 0 . Pogonichthy s macrolepidobus A yres. Split-tail.


Depth ofcaudalpeduncle , . . . . . . . . . . . . . . . . 0 .11 ..(1 .12


Length ofcaudalpeduncle. 0 .1 5 - 0 .1 8


Upperlobe ofcaudalfin. . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .42..(1 .45


Lowerlobe ofcaudalfin 0 .33..(1 .36


Leuciscus macrolepidotu», A yers, Daily Placer T imes and T ranscript, 1854,May 30, San Francisco.


Pogonichthys inrequilobu8, Baird& Girard, Proc. A c. N at. Sci. Phila. 1854,p. 136, San Joaquin R iver.


Pogonichthys macrolepidotus, Jordan & Evemiann, Fishes N orth & Mid. A mer., pt. I , p, 223,1896.


Head 4 in body; depth 4.2; eye 4 in head; interorbital 3; snout 3.2; dorsal 10, anal 9, pectoral 15,


yentrallO ; scales 11 - 59- 6; teeth 2, 5- 5, 2; upperlobe ofcaudal 2.4 in body. (Measurements based on


a specimen 140 m I D . long, from Pollasky.)


I n general the head is somewhat conical, the eye is rather large and placed anteriorly; the mouth


is nearly horizontal, the lower jaw included, the maxillary reachinga vertical between nostril and eye,


a small barbel at its tip. T he gillrakers are somewhat longer than in other western minnows. Body


long, scarcely compressed, but little arched; caudal peduncle deep, half as deep as body; lateral line


slightly decurved. Dorsal insertedinmiddle of body, its anterior rays equal to headandtwice as long


as posteriorrays; anal similarto dorsal, butsmaller; ventrals inserted underthird ray of'dorsal; caudal


very large, deeply forked, the upper lobe much longer than the lower and nearly twice as long as the


head. Length 12 inches. R eadily distinguished by the long upper lobe of caudal fin.


o T he extremes of measurements are:


Head 0 .24- -  0 .27 

Depth 0 .22- 0.25 

Eye 0 .06.. 0.075 

I nterorbital : " . . . . . . . . . . . . . . .. 0 .076- 0 .08 

Snout 0 .0 7- 0.08


T he following surnmary ofhead measurements shows the relations betweenthe size ofthe head and


the length ofthe fish:


.N umber
of
specimens
having
h ead-

0 .24. 0.245. 0.25. 0.255. 0.26.
 0 .265.
 0 .27.


,  - - - - - - - - - - - - -

l,fillimeters.


7 0 - 7 9 . . . . . . . . . . . . . . . . . . . . . . 1 1


8 0 - 8 9 . . . . . . . . . . . . . . . . . . . . . . 3 1 2 .


90 - 99 2 .


~ ~ m :::::::::::::::::::: ~ 
 ~ 
 ~ 
::::::::
:::::::{::::::
::::::::::


!
 ..


T he variation in the size ofthe eye with reference to the size ofthe fish is shown in the following:


N umber 

of

. 


having


specimens

Length offish.


eyo-

0 .06.


0 .065.


0 .07. 0.075.


- - -

- - -

- - -

Millimeters.


70 - 79. '" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

........ ........ 

2


80 - 89 . . . . . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . · . . . · . . . · · · . ·  

. . . . . . . . . .  . . . . . . . . .  

4 

2


90 - 99 . . . . .  

1 

1


110 - 119· . · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2 1 ........ 

..........


120 - 129. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 

........ 

........ 

..........


130 - 142.

...................... - ............................... ............ 5 ..... . . .  . . . . . . . . .  

. .... .......


T he difference between the lengths ofthe Caudal lobes varies with the size ofthe fish, beinggreater


in larger specimens, as shown in the following table:


N umber of' specimens having


. difference between lobes of


Length offish. 

caudalfin.amountingto-

0 .07. 0.08. 

0.09. 0.10 .


- - -

- - -

- - -

,Millimeters.


70 - 79. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 

........ . . . . . . . . . . . . 


~ f  ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~~ ~ ~~~ ~ ~ ~ ~o  ~~ ~~ ~~ ~I::::::~:  

2 

1 

..........


........ 

1

. . . . · . . i . . 


........


2


........ 

1
 3
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T he number ofrays in the dorsal is uniformly 10 in the 21 specimens examined~ 20 have the anal


with 9 rays, andone with 8; teeth 2 ,5 - 5 ,2 in all specimens examined. T he following is a statement


of the number ofscales in the lateral line: .


56 s.cales.: : ~ ~ ~ ~ ~ m e n s 2 .1 

59 

scales :
 ~ :  ~ ~ ~ m e n ~ 


57 s c ale s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 60 s c ales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G


58 scales : :  : : . . . . . . . 7 61 s c ale s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1


T here are 11 or 12 scales above the lateral line and 6 or 7 below.


O ne ofthe most abundant fishes ofthe lower rivers and in Suisun Bay. A t Battle Creek fishery it


feeds on the waste eggs from the spawningplatform and from the hatchery. It is also very destructive


tosalmoneggsonthe spawningbeds. A s many as 50 split- tails may be seen followingaspawningsalmon.


T here is no doubtthat it also destroys great numbers ofsalmonalevins.


T his species' is one of the few minnows that enter brackish water, being very abundant in Suisun


Bay, and occasionally taken in San Pablo Bay in nearly pure sea water.


LO CA L D I S T R I BU T I O N .


Locality. Stream or lake. . Collector. N ame as reported. A uthority.


{


A yres . 

San Francisco .


Lockington . 

Leuclscus maorolepl- 

dotus,


Pogonlchthys Inoo- 

qullobus.


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sacramento R iver. . . . (1) P. maerolepidotus . 

R edding do R ~ I ~ . r  & Chamber- do .


Fort R eading do N ewberry P.lnrequllobus . . 

UnitedStates h atch ery . . . . . . . . Battle C reek. . . . . . . . . . R utter &.Scofield..... P. macrolepldotus .


R ed Bluff Sacramento R iver do : do '"


Gmlles below R ed Bluff do do do .


T ehama. do '" do do.; .


r : ~ f ~ t ~ :  ~ ~ ~ .  : : : : : : : : : : : : : : : : : :  : : : : : ~ ~  : : : ::::::::::::: : : : : : ~ ~  : : : ::::::::::::: : : : : : ~ ~  : : : :::::::::: :::


Grimes do do do .


Wilson Farm do do do . .


20 miles below Grimes do do do . .


Knights Landing do do do .


Clear Lake Jordan &. Gilbert do . . 

Mouth of Feather R iver Sacramento R iver R utter &. Scofield do .


O roville Feather R iver R utter & Chamber- do . .


lain.


Sacramento Sacramento R iver R utter & Scofield do ·  .


Folsom A mericanR iver R utter & Chamber- do . .


lain.


R fodV ls ia: : : : : : : : : : : : : : : : : : : : : : . ~ ~ ~ ~ : ~ ~ : ~ .  ~ ~ ~ ~ ~  : : : : : : : : : ~ ~  : : : : : : : : : : : : : : : : : : : : : ~ ~  : : : : : : : : : : : : : : : :


Collinsville. do , do do ' .


Benicia Carqulnez Straits do do .


Black Dlamond, Suisun Bay R utter do .


A ntioch SanJoaquin R iver R utter & Chamber- do . .


lain.


Livingstone Merced R iver R utter &. A tkinson do . .


Pollasky. . . . . . . . . . . . . . . San Joaquin R iver ti . . do do . .


Fort Mll1er do. . . . . . . . . . . . . . . . eermann P.lnrequllobus . . 

n. Pt ychochei luB  grandi s (A yres). Sacramento Pike.


A yres 1854a.


Locklngton.


Jordan &. Jouy.


Girard1857.


Jordan &. Gilbert.


Girard1854& 1856.


Gila gracilis A yres, Daily Placer 'I 'I mesand T ranscript, 1854, May 30, San Francisco.


Gila grandis A yres, Proo, Cal. A c. N at. Sci. 1854, p. 18, San Francisco.


Ptychocheilus major, A gassiZ, A m. Jour. Sci. A rts 1855,p. 279,San Francisco.


Plychocheilus harfordi Jordan &. Gilbert, Proe, U. S. N at. Mus. 1881,p. 72, Sacramento R iver:


Ptychocheilus oregonensis (R ichardson), Jordan & Evermann, Fishes of N orth & Mid. A mer., pt. I , '11.224,1896.


Ptychocheilus grandis (A yres) Jordan &. Evermann, op. elt., pt. I I I , p. 2796, 1898.


Head3.7 inlength; depth 5.5; eye 6.3 in head: interorbital 3.8; snout2.9; depth ofcaudalpeduncle


3.1 in head; dorsal 9, anal 9, pectoral 15, ventral 10; scales 14- 73- 7; teeth 2.5- 4.2. (Measurements


on a specimen 184mm, long from Pollasky.)
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Body long and slender, head long; mouth large, terminal, jaws even, maxillary extending to


below anterior margin of eye, no barbel; eye in anterior half of head; scales small, lateral line nearly


straight; dorsal inserted behind ventrals, which are behind middle of body; pectorals extending half


way to ventrals,


T he following are the extremes ofmeasurements:


Head 0.28- 0 .31 ISnout 0.09 - 0 .11


Depth __ __ 0. 18- 0 .22 Depth of caudal peduncle 0.085- 0 . 10


Eye 0. 0 5 - {). 07 Length ofcaudal peduncle 0.18 - 0 .22


I nterorbltal. 0.07- 0 .085


T he summary of head measurements indicates the relation between the size of the head and the


length of the fish, though there is not enough variation in the size of the specimens to make the table


of particular value. I n specimens ranging from 80 to 150 mm, the size of the head apparently bears


but little relationto the size ofthe fish.


Length of fish.


N umberof specimens having the h ead-

1 1_-_0._28_.-_ '_0_.285_._'_o._29_._- 0.2_95_. '_-_0._30_._'1_°_.

3_0_5_',_0_.3_1._


1 . . 


2


2


2 . . . . . . . .


6 

7 

1 

3 . .


2


1


. . . . . . . . . . . . . . . . . . . - .... 

3 6 

2 2 2  

4 7 . . 

4 . .  

Millimeters.


8 0 - - 8 9 . . . . . . . . . . . . . . . . . . . . 1 

9 0 - - 9 9 . . . . . . . . . . . . . . . . . . . . 1 

1 0 0 - 1 0 9 . . . . . . . . . . . . . . . . . . 4 

1 1 0 - - 1 1 9..... 7 

1 2 0 - - 1 2 9 . . . . . . . . . . . . . . . . . . 2 

130 - - 1 39.... 4 

1 4 0 - - 1 4 9 . . . . . . . . . . . . . . . . . . 2 . .


1SO - loo . 

. ._ - - - - - _ . . -'-----'-----'-------'


Measurements, however, vary inversely with the size of the fish, as is indicated by the following


summary table ofeye measurements: .


Length of fish.


Millimeters. 

80--89 .

90--99 ; . .

100 - 109 .

110--119 . .

120--129 . . 

130--139 . .


140--149 .


150--159 . .

lSO - 1oo . 

I


N wnberof specimens having the eye- - -

I


I

0 .05.
 0 .055.
 0 .06.
 0 .065.


i

0 - 07.


- - -

---,

- - -  

- - - -

i


4
. .

........

. . . .. . ..... ...... 

......S· 

3 

I 

........ .... 

..... ...

.. 

..... 

7 

I

........


. .

.....

" '- 0 ' 

....... 

......2· 

14 

.......

.· ........


· ·  · ·  0 · 

. _....


.... .. 20 .. .

..... ........


..

.... ...
. . . . . . . . . .

6 4 ....... 

........


::::::::::::f:

. . .  3 1 ........ 

........


3 

.....

...

....... 

........


2 

. .  . . . . .  . . . . . . .. . . .

..... . . . . . . . . 


. . . 


. . .  

. . . .I

1 ...... 

.- ...

. .. . . .

. ...


. 


T he number ofscales in the lateral lines of77 specimens varies from 65 to 78, as follows:


Specimens. Specimens.


65 scales. . . . . . . . . . . . . . . . . . . . . .· . . . . . . . . . 2 72 scales " . . 9


66 scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 73 scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10


67 s c ale s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 74 scales.. 8


68 scales . . . 9 75 s cales . . . . . . . . . '4


69 scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 76 scales. . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . 3


70 scales ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 7 7 s c ale s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2


71 scales ; . . . . . . . . 10 78 scales . .


T he number of scales in an oblique row backward and downward from the origin of the dorsal to


the lateral line is 13 or 14, and from theventrals toth e lateral line 6 or 7. . T he scales in the type of


Ptychocheilus harfordi are 15- 87- 1 0 .


T he dorsal fin inone ofthe 77specimens has 10 rays, intheothers 9. T heanalis uniformlyof9 rays.


T he teeth of 21 specimens are 2, ~ ,  2; 2 specimens from Pollasky have the teeth 3, 4- 4, 2;
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LO CA L D I S T R I BU T I O N .


A uthoritr·

N ame as reported.
 I 

I

Coliector. 

.Stream. 

Locality. 

- - - - - - - - 1 - - - - - - - - . - -

1

-  - -...,---  - - - - 1--  - - - - - - :.-  - - - - - -

Girard, 1856, 1857, 1858.


L. A gassiz.


Lockington.


Jordan and Gilbert.


Jordan andJouy ,


San Francisco " SacramentoandSan Joa- A yres. . . . . . . . . . . . . . . . . Gilagracllis , A yres,1854aand1854-7.


quin rivers.


Bg::::::::::::::::::::::::::::::::::::::::::::::: £ ~ ~ : ~ ~ ~ '  : : : : : : : : : : :  ~ ~ ~ ~ f ! r  ~ ~ ~ ~  ~ ~ ~ ~ ~ ~ :

Do ~ ~ ~ . ~ ~ ~ ~ ~ . ~ i .  ~ ~ ~  : : : : : : : : . : ~ : .  ~ ~ ~ . ~ ~ . ~ .  ~ ~ ~ ~ ~ : ~  : : :  ~ : ~ ~ ~ 6 i ~ : :  : :::::::: 

Joseph C reek. . . . . . . . . . . . . R utterandChamber- P. oregonensis,P. har- 

lain. fordi.


A lturus N . Fk. Pitt R iver do do .


~ ~ ~ : : :  : :::::::::::::::: y ~ ~ ~ ~ ~ ..::::::::::::::: ::: J ~  : : : : : : : : : : : : : : : : . ~ ~ ' .  ~ ~ ~ ~ ~ ~ ~  : : : : : : : : ::::


Bieber Pitt R iver do do . .


Pittvllle do do " do .


Fall R iverMills Fall R iver ; : do do .


~ ~ = ~ i i ~ i  : : : : : : : : : : : : : ~ r : : ~ ; ~ ~ . ~ i . ~ : ~  : : : : : : : : :::: : ~ ~  : : : : : : : : : : : : :.::: ::: : : ~ ~  : : : : : : : : : : : : : : : : 


United Stateshatehery . . Battlc Creek R utterandScofield do . .


R ed bluff Sacramento R iver do do .


6 miles below R ed Bluff do do do . .


T ehama do do do . .


A tmouth of T homas Creek do " do . .


V ina Sacramento R iver do do .


~ ~ ~ t  ~ ~ ~ ~ ~ : " " : : .  : : : : : : : ::: J ~  : : : : : : : : : : : : : : : : : : : : :::: : ~ ~  : : : : : : : : : : : : : : : : ::: : : ~ ~  : : : ::: :.:::::::::


Grimes do do , do .


Wilson Farm do 'do do .


20miles below Grimes do do do .


Clear Lake JordanandGilbert P. oregonensts.P, har- Jordanand Gllbert.


ford!.


A llen Spring ; Cleveland Pvoregonensls Elgenmann and Ei-

genmann.


KnI ghts Landing Sacramento R I ver R utterandScofield P. grandts .


A t mouth of Feather do do do .


R iver.


Marysville ! . . FeatherR iv er. . . . . . . . . . . . R utterandChamber- do .


lain. · 


O roville do do do .


CrescentMills I ndian Creek _ R utterand A tkinson do . .


Greenville Wolf Creek do do .


Genesee Squaw Queen Creek do do . .


BUllards Bar N .Fk. YubaR iver do do;  . . 


Sacramento Sacramento R iver, ; do do . .


Placerville A merloanR iver R utterandChamber do , .


I ain,


Walnut Grove: SaoramentoR lver R utter , do .


R Io V ista do R utterandChamber-  do. . ·


.


~ ~ ~ ~ ~ ~ .:'::::::::::::: ~ :  ~ ~ ~ ~ ~ t P ; r I t { ~ ~ r : " "  : : : : : : : : : ~ ~  : : : : : : : : : : : : : : : : :::: : ~ ~  : : : : : : : : : : : : : : : : 


Modesto T uolumne R I ver R utterand A tkinson do ..


A tmouth of S, Fk. T uolumne R iver do do .


Parrot Ferry Stanislaus R I ver do " . . do , .


R : ~ j ~ ~ ~ . : . : . : . ~ ~::  ~ ~ ~~ ~ ~ ~ · ~ ; ~ i ; ~ i : i l  ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 


Poilasky San Joaqnln R I ver do : do .


C e n  ~ ~ ~ . ~ ~  : : : : : : : : : : : : : : : ~ ~ ~ ~ r ~ & ~  : : : : : : : : : : : : : ::: : : ~ ~  : : : :::::::::: ::: : : : : : ~ ~  : : : :::: :::::::::


St.JohnChannei. Kaweah R I ver do do . .


~ ~ r e ~ ~ i 1 ~ ~ ·. : ::::::::::: *  ~ ~ ~ ~ r : : r : : " ,  : : ::::::::: ::: : : ~ ~  : : : :::: ::::::::: ::: : : ~ ~  : : : : : :::: :::::::
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1 2 . LeuciBcuB erassicauda (Baird & Girard). Sacramento Chub.


Leuciscue gibbosus A yres, Daily Placer T imes and T ranscript, May 30, 1854,San Francisco.


Lavinia crassicauda Baird & Girard, Proc, A e, N at: ScI . Phila., 1854,p, 137,San Joaquin R iver.


La,vinia gibbosa A yres, Proe. Cal. A c. N at. ScI . 1854, p, 20, San Franciscomarkets.


Tigoma crassa Girard, Proc, A c. N at. Sci. Phila., 1856, p. 207,Sacramento R iver.


Siboma crassicauda Girard, op, cit., p. 208.


Squalius gibbosus, Jordan & Gilbert, Synopsis Fishes, of N orth A mer., p. 239,1882.


Squalius crassus Jordan & Gilbert, op. cit., p. 241.


Leuciscue crassicauda, Jordan & Evermann, Fishes N . & Mid. A mer., pt. I , p. 231,1896.


, Df this species we have two specimens, 4 and 9 inches long. T he measurements of the larger are:


Head 3.8 in body, depth 3.7; eye 6 in head, 'snout 3.1 ; teeth 2, 5- 4, 2; dorsal 9, anal 9; scales


1 2- 54- 6. For the smaller specimen: Head 3.6 in body, depth 3.9; eye 4.6 in head, snout 3.2; teeth '


2, '5 - 4, 1; dorsal 8, anal 9, scales 1 0 - 53- 6.


Head conical, profile straight, snout acuminate, mouth oblique, jaws even, maxillary extending


to vertical through nostrils, slipping under preorbital. Body elongate, somewhat compressed, the


dorsal outline strongly arched at occiput in largerspecimen (regularly arched from snout to dorsal in


smaller specimen); caudal peduncle very deep and compressed, 1.9 in head, not at all expanding at


base ofcaudal; origin ofdorsal midway between tip of snout and tip of middle caudal rays, ventrals


inserted under or slightly in advance of origin of dorsal, origin of anal entirely behind dorsal; margin


ofdorsal and anal convex: caudal fin shorterthan head, forked, middle rays 1.6 in longest, lobes equal;


lateral line nearly straight. Dusky above, changing to silvery below. Young with a black spot at


base of caudal.


LO CA L D I ST R I BUT I O N .


Locality. Stream orlake. Collector. 

N ame as reported. 

A uthority.


San Francisco. . . . . . . . . . . .............. - .............. Hammond· . . . . . . . . . . . 

Lavinlacrassicauda .. 

Girard, 1854.


Do. . . . . . . . . . . . . . . . . . . ............................. A yres . . . . . . . . . . . . . . . . . 

L. glbbosa. . . . . . . . . . . . A yres, 1854,1854-7.


Do. . . . . . . . . . . . . . . . . . . 

.Sacram';;'i;;)i i i v ~ r ::::::::

Lockington
. . . . . . . . . . . Sibomacrasslcauda. . . Lockington.

......................... 

S%Ualius gibbosus . . . . 

Jordan andJouy.


Fort R eading. . . . . . . . . . . . . . . . · do. . . . . . . . . . . . . . . . . . . . · N ewberry. . . . . . . . . . . . T  gomacrassa· . . . . . . . 

Girard,1856;1857,1858.


Mouth ofFeatherR iver. . . . . . . do. . . . . . . . . . . . . . . . . . . . R utter& Scofield. . . . . Leuctseus crassieauda


Clear Lake. . . . . . . . . . . . . . . . Jordan & Gilbert. . . . . 

. . . . . do. . . . . . . . . . . . . . . . Jordan & Gilbert.


'SanJoalluin R iver. . . . . . . 

Heermann. . . . . . . . . . . . Sibomaerassieauda.. 

Girard, 1856.


Merced iver. . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

Do.


St. John Channel, . . . . . . . Kaweah R iver. · . . . . . . . . . . 

R utter & A tkinson. . . Leuciscus craseicnuda


T here is some doubtas to the validity of the nominal species Leuciscusconformis. Girard's notes


and descriptions are entirely conflicting, and his type is the only specimen ever reported. His com-

parative statement of the differences between crassicauda and conformis is jl.lstthe opposite ofthe dif-

ferences found in his descriptions ofthe two species.


T he two nominal species are represented in our collection by four specimens, two of which are


crassicauda, as noted above.: T he other two are different, apparently, and we place them provisionally


under the name Leuciscus conformis (Baird & Girard).


1 3 . LeuciBcuB conformis (Baird & Girard).


Lavinia con/ormis Baird & Girard, Proc. A e. N at. Sci. Phila. 1854, p. 137,Poso Creek, T ulare V alley.


Tigoma conformi« Girard, Pacific R y. Survey, vol, x, p. 289,1858.


Leuciscus conformi« Jordan & Evermann, Fishes N orth & Mid. A mer., pt. I , p. 231, 1896.


O f this species we also have two specimens, one 7 inches long, the other 3.5. T he measurements


ofthe larger specimenare:


Head 4 in body; depth 3.5; eye 4.5 in head; snout 3.6; dorsal 10 , anal 11, scales 12- 57- 7. T he


smaller specimenhas the eye 4 in head, dorsal 11; anal 11; scales 12- 60 - 5; teeth 1 , 5- 5, 1 .


T he head is conical, the profile slightly convex, the snout rather pointed; the mouth is oblique,


the lower jaw included; the maxillary extends to vertical through middle of nostril, slipping under


preorbital. T he body is rather deep, compressed, regularly tapering to both extremities; the caudal


peduncle is deep, 2.2 in head, expanded at base of caudal as usual in minnows. T he origin of the


dorsal is midway betweentip ofsnoutand middle of middle caudal rays; ventrals inserted slightly in
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advance of dorsal; origin of anal under posterior ray of dorsal; margin of dorsal and anal straight;


caudal fin longer than head, forked, the middle ray 1.6 in longest, upper lobe longer than lower.


Lateral line decurved anteriorly, scales heavily scored. Young with a black spot at base of caudal.


T he specimens here described as conformis differ from crassicauda in having the caudal peduncle


less deep, the caudal fin longer than head and its upper lobe longer than the lower, longer dorsal and


.anal fins, finer scales, even jaws, and heavier striation on scales. Some of these distinctions are just


the opposite of those given by Girard. T he following are his distinctions: "T he general appearance


ofthefish [Tigoma con/ormis] is suggestive ofLaviniacrassicauda; the body is deeperandproportionately


less elongated, the eye much smaller, and the scales larger." I n his descriptions, however, he says, of


Tigoma eouformis, "Eye moderate sized; its diameter entering nearly five times in the length of the


side of the head," and of Siboma crassicauda, "Eye rather small, subcircular, its diameter entering


nearly six times in the length ofthe side ofthe head." His comparison ofthe eye does not agree with


his descriptions, and there may be a similardiscrepancy with regard to the other characters.


'L O C A L D I ST R I BUT I O N .


-,


Locality. 

Stream or lake. Collector. N ameas reported.


I 

A uthority.


. -_. ----, 

20 miles below Grimes · . . . · . . 

SaoramentoR iver. . . . . . . ·  R utter & Soofield.. . . . Leuelacuacontormts · .


St. JohnChannel.. . . . . . . . . . . 

Kaweah R iver. . . . . . . . . . . R utter & A tkinson.· . . . . . . do. . . . . . . . . . . . . . . .


T ulare V alley . . . . . . . . . . . . . . . . 

PosaCreek. . . . . . . . . . . . . . . Heermann. . . . . . . . . . . . 

{LaV iniaoonformls. . · . 

}Girard 1854, 

1856,


T igomacontormts . · . . 1858.


1 4. Leuciscus egregiUS (Girard).


Tigoma egregia Girard, Pae. R y. Surv., vol. x, p. 291,1859, locality unknown.


Phoxinus clevelandi Elgenmann & Eigenmann, West A m. Scientist, 1889, p, 149, .iEtnaSprings, N apaCounty.


Leuei8cu8 egregiu8 Jordan & Evermann, Fishes N orth & Mid. ~ m ~ r . ,  pt, 1, p. 237,1896.


A small minnow with red sides, common in N evada streams, but found on both sides ofthe Sierras


in streams draining Lassen Butte. T he following is a tabularstatementoffinand scale counts ofspeci-

mens from Warner Creek:


N o. of 

N o. of


Counts.


specl- 

Counts. spect-

mens. 

mens.


Dorsal: 

Soales- Contlnued.


8 rays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8


A l o ~ ~ ~ : i : : ' !  ~ ~ ~ ~ .............................. 

9rays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 

1


A nal: 

55soales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5


8rays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4 

57 soalea. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2


9 rays · . · . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6 

58 scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1


scales: 

61 seates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1


A bove lateral I lne-  

Below lateral I lne-

12 scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 

7soales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4


13scales . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3 

8 scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

' .4


14soales . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . 

6 

, 

9soales . . . . . . . . . . . . . . . . . . . . . . . . . ,.. . . . . . . . . . . . 

2


LO CA L D I ST R I BUT I O N .


; ; M ' ~ : " ' M . ~ I Collector 

-  _. . . 


-_.


- 


Locality. 

Stream. 

N ameas reported. !


A uthority.


JohnsonR anoh . . . . 

WarnerCreek· . . ·  

L a h o n ~ ~ ~ ~ ~ ~ ~ ~ R utter& Chamberlain J .euelscus egregtus,


.iEtnaSprings . · . . Sacramento. . . . . . i'Cleveland. . . . . . . . . . . . . 

Phoxlnus oleve- 

Eigenmaun & EI -

landl, genmann,


US. RUtilUB bicolor (Girard). .Klamath Lake Roach,


Algansea bieolor Girard, Proe, A o, N at. Sol. Phlla. 1856, p. 183, Klamath Lake.


Myloleucus parovanus Cope, Proc, A o, N at. Sci. Phlla.,l883, p. 143,Goose Lake.


Mylolweus thalassinus O opev.Proe. A o. N at. Sci. Phlla. 1883, p. 143, Goose La\!:e.,


Rutilu8 bicolor Jordan & Evermann, Fishes N orth &Mid. A mer., pt. I , p. 24., 1896:

. 
 .  . ,

Head 3.6 in body, depth 3.3; eye 5.6 in head, interorbital 3.1 , snout3.5, depth ofcaudal peduncle


2.2; dorsal 9; anal 8; scales 11 - 49- 6; teeth 5- 4. [Specimen 126mm, long.] ,
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Head conical, its depth at occiput about 1.6 in its' length; mouth oblique, jaws even, or lower


included. T op of premaxillary on level with lower edge of pupil; shortest distance across preorbital


about .8 of eye. T ip of lower jaw rounded, not truncated or trenchant as in symmetricus: Caudal


peduncle deepand compressed, butlittle tapering, its depth equal to snoutandeye inlarger specimens.


T eeth 5- 4, sometimes 4- 4.


Description based on specimens 55 to 158 mm, longfrom South Fork Pitt R iver.


T he following table 'indicates the variationin scale and ray counts and number ofteeth:


Speelmens havtng-

Locality. Lateral I ne- I ~ a c ; 
: ~ 
 r 
~ ~ : ~ _ ~  ~ 


~ 
~ 
~ ~ P 
i « '''0;
 ~ ':.1"': ~ - : '; "17:
~ . ~ I ' ~ ~ r 
~Il ~ """" :;'" ": 'J
~ 
~ , 


Pitt
R iver,
Canby
 1 1
11 1 11
 4 1 3
 2 5
 .


A sh Creek, A den. . . . . . . . . . . 1 1 2 1 3 3 2
 1 11 1 10 3 8 1

Pitt R iver, Bieber... . . . . . . . . . . 1 [
 -j-..
 . . . . 
1
 1
 1


Fall R iv er. . . . . . . . . . . . . . . . . 1 2 1 1 4 1 3 2 3


Hat Creek, Cassel.... . . . . . . . . ·.1. . . .  "'1

1 

"'1'2 1 2 2 1 1 3 7 . . . .  1
 9 
. . . . 
 5 
' " S.


Wolf Creek, Greenvllle..... 1 6 " : ' ' ' : ' _ 3 . . : . .2..1-=-.:.:..:.:.:..:':':":1':':": 7 ~ . : . : : . : .  2
~ 
_ 1 
_ 1 
.:..::..:..::.


T otaL . . . . . . . . . . . . . . . 1 5 1 9 7 ~ ~ ~ _ ~ 1 3 __5 _ ~ _ ~ ~ _  3 2 1 1 11 581 4 3 00 10 I30 s


T he head varies from 0.26! to 0.32, being longest in specimens from Goose Lake, which vary from


0.29 to 0.32. T he average size inother localities is about 0.28.


T he depth varies from 0.25! to 0.31 , being least in the specimens from Wolf Creek, a tributary of


I ndian Creek, nearGreenville, Plumas County. GooseLake specimens have the depth slightly greater,


while the deepest specimens come from South Fork Pitt R iver.


T he eye and interorbital vary inversely with the size of the fish. T he snout varies but, little"


and the depth ofthe caudal peduncle only from 0.115 to 0.13. T he other measurements show consider-

able variation, butthe variations are not characteristic oflocalities.


T he scales' range from 44 to 61, averaging about 49 or 50, being somewhat more numerous in speci-

mens from Hat Creek. T he number ofscales above the lateral line' is usually 11 or 12, sometimes 13;


thenumber below is 6 or7.


T he dorsal rays are 8,9 , orlO ,andthe anal 7,8, or 9. without reference to locality. T he teeth are


usually 5- 4, but occasionally 4- 4. Halfofthe specimens examined fromHat Creek have the teeth 4- 4.


T he greatest variation is in the head. I ts shape is even more variable than its length, the South


Fork Pitt R iver and' Goose Lake specimens exhibiting the two extremes. T he former has a short


triangular head (when viewed from the side), the profile steep, the mouth oblique, but much less so


than in the Goose Lake specimens, the mandibles not forming a distinct angle with the lower outline,


and the nape swollen. T he Goose Lake specimens have the head long and slender, appearing quad-

rangularwhenviewed from the side, the profile more nearly horizontal, the mouth very oblique, the,


lower jaw forming a distinct angle with the lower outline, and the nape not swollen. A ll possible


intergradations are found in otherlocalities, and afull series ofintergradations are knownfrom Klamath


Lake.


LO CA L DI ST R I BUT I O N .


Locallty. 

Stream or lake. Collector. 

I 

N ame as 

reported. 

A uthority.


- - - - - _ . -  

- - _ . .__. _. ,-_. 


O regon. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GooseLake. . . . . . . . . . . . . . . .  

1

Cope. . . . . . . . . . . . . . . . . .

{MYlO leucusparovanus


}cope.

M. thalasslnus. . . . .
. . .

California. . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . .. do. . . . . . . . . . . . . . . . . . . . . . 1R utter& Chamberlain R utllus hlcolor. . . . . . . 


South Fork Post-office. . . . . . . . . . . . 

South Fork Pitt R iver. . . . . . . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 


X  ~ ~ ~ ~  : : : : : : : : : : : : : : : : : : : : : : : : : : : ::

Pitt R iver. . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 


A sh 

Creek. . . . . .  . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 


Plttvllle. · . . . . . . . . . . . . . . . · . . . . . . '" Pitt R lver· · . c· · · · · · · · · · · · ; .  

. . . . . do. . . · ; . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 


Dana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Fan R iver; · . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 


Cassel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hat Creek . . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 


Greenville, I ndian V alley . . . . . . . . . . 

WolfCreek. . . . . . . . . . . . . . . . . 

R utter& A tkinson· . . 

. . . . . do. . . . . . . . . . . . . . . . 


I
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Size
of
head:
 Specimens.


0 .265
 ,
.
 . · 
. . . . 
. 
. 
· 
. 
· 
. 
. 
. 
. 
. 
. 
. 
. 
. 
 13


tl.27
· .
. · :
.
· · 
:
 ~ . : . · · ; . : . . . . . . . . . . . 21


0 .275
 : ·
 :'
 : : ; · 
.
;
.
; · 
 :
.
.
: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
 1


0.28
 : 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
 1


Pogonicntnys symmetricus Baird & Girard, Proc. A e, N at. ScI . Phlla., 1854, p. 136, San Joaquin R iver, Fort Miller.


Algonseajormosa Girard, Proc. A c. N at. ScI. Phlla., 1850 , p. 183, Mercedand Mojave rivers.


Leucos formosus Jordan & Henshaw, Wheeler Survey, p. 19a, 1878.


Rutaus symmetricus Jordan & Evermann, FI shes N orth & Mld, A mor., pt. J, 245 ,1 896.


_ Head 4.1 in body; depth 4 .4 jcye 3.6 in head; interorbital and snout equal, 3 in head; depth of


head at occiput 1.5 in its length'. 'T eeth 5- 4, long and hooked, the 5 being on the left siele; scales


12- 51 - 7, dorsal 10, anal 9. (Measurements on a specimen 86 mm. long from San Joaquin Riverat


Pollasky.) .


I n generalthe head is small and conical, 0.25 to0.27 ofbody; depth ofbody 0.23 to0.25 ofits length;


mouth small, lateral cleft slightly oblique, anterior cleft horizontal (not arched), lower jaw included,


more or less trenchant, and its tip often covered with a horny sheath; eye rather large,' its. diameter


0.06 to 0.07 ofbody, almost wholly inanteriorhalf ofhead; snoutbroad and blunt, nostrils fartherfrom


each other than from tip of snout; the lower jaw with a horny or cartilaginous sheath: V entrals


inserted in middle ofbody, reachingto vent; dorsal of10 rays, its origin slightly behind vontrals, 0.58


to0.60 ofbody length from tipofsnout, its longest ray 1.2 in head; anal insertedunderlast ray of.dorsal,


of9 or sometimes 8 rays; caudalvery large, its length one- third that of body, widely spwad,. with 10


rudimentary rays, deeply
forked, the middle rays 2.3 in longest, upper lobe slightly longer than lower.


Scales 12-;48 i ~ 5 1 - 7 
or S:
Color, dusky above, gradually changing to silvery on belly, cheeks silvery,

the fins nearly colorless, but the rudimentary caudal rays quite dusky. A dark stripe along middle of


side is somejimes faintly separated from the dusky color ofthe back. (Descriptionis based on several


specimens, thelargest 5 inches long, from San Joaquin R iver at Pollasky, about2 miles from FortMiller,


,the t y p ~ J ~ C ; ~ I ~ f Y . )  :. , , , '  . , ", "'" . , , ' "


"', ' T 4 ~  Jwag"aries from 0.24 of the body in. specimens' 67mm. 100ig from N orth Fork Consumne


R iverat Pleasant V alley, and another 85 mm. long from T homas Creek to 0 .28.in a specimen 46 mm,


longfrom N orth Fork ofPitt R iver. T he size ofthe head in the 96 specimens measured maybe stated


i ~ l t a b ~ i l l o r Iorm as
f o l l o ~ s :  . .


S l ~ e  o.!)1,ead:: Specimens.


~ : ; : 5 : : :::::::::-:::: ~  : : : : ::.::::::::::::::::::::::::::::. i


0 .25 · . . : .· ·· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . : . . ·  24


0 .255 . . . . · . . . . . . . . . · . . · . . . . . · . . . . . . . . . · . . . . , . . . · . . . 3


0 .26 . . ; 30


T he typical form has the head 0.27 01 '0 .26. Such are found in San Joaquin R iver at Pollaslry


(type Iocality};' also in Kings, St. John or Kaweah; T ule, Chouehilla, and N orth Fork Merced rivers,


and in Merced R iver at 'Benton Mill and Livingston. Specimens from Battle Creek, Stanislaus


R iver, and Mariposa Creek have the head 0.26 01 '0 .25, and specimens from T homas Creek and N orth


Fork O onsumne R iver 'have the head 0.25 or0.24j' but- the size of the' head does not correspond with


other variations. T he T homas Creek and Consumne,' R iver specimens 'do not at 'aU' resemble 'each


other,' while the Mariposa specimens and those from N orth ForkMerced R iver do lookmuch alike.


T he eye usually measures 0.07, but is often much smaller. In specimens from Battle Creek it is


0.07 or 0.065; from T homas Creek 0.065 or 0.06; N orth Fork Merced R iver 0 .06,,'rarely 0.065 or 0.055;


Mariposa Creek 0.055, rarely 0 ~ 0 6 or0.05.' T he greatest variationin one locality is thatofMerced R iver,


at BentonMill,' from 0.055 to 0.07. T he tip ofthe lowerjaw is scarcely rounded andnotarched, ,I t is


often more or less trenchant, and is frequently tipped with a sheath that is sometimes cartilaginousand


sometimes horny. T he bony sheath is deciduous in preserved specimens, which accounts forits appar-

ent absence in SOme instances. It resembles that of Acrocheilu8, but the cutting edge is thinner.


It is present in all the specimens from N orth Fork O onsumne R iver and in halfthose from' N orth Fork


Merced and from San Joaquin at Pollasky. O nly a few of the specimens from the Stanislaus R iver.


Merced at Livingston, Chouchilla R iver, and Mariposa Creek have the horny sheath; and itis entirely


wanting in specimens from Battle Creek, T homas Creek, and Merced R iver at .Benton Mill. T he


teeth are 5- 4, butsometimes 4- 4. T he scales ofthe lateral line vary from 47 to56, thegreatestvariation,


48 to 56, being found in specimens from Mariposa Creek. T he number above the lateral line iEl


usually 12 o ~ 13, but varies from 11 to 15; below lateral line 6 01 '7, sometimes 8.
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T he following table indicates the.variation in scale andray counts, givingthe numberofspecimens


in which the various counts.were made:


N umberofspecimens having-

Locality. 

Seales- «


Dorsal 

A nal


ray s -  ray s -

47. 48. 

49. 50. 51. 

52. 

53. 

54.
 55. 56. 

8. 9. 10 . 

7. 

8. 9.


-  - 

- 

- - 

-  

- -

-  

- 

- 

- 

- 

-  -

San Joaquin R lver.- Pollaaky . . . . . _'" . . . . . . . . . . . . . . '" 

1 2 3 .... .... . ... .... .... .....


'"2" 

6 . . . . . 

1 

5


Kings R iver, Centervllle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 1 2 . . . . . . . . . . . . . . . .... . . . . . 

.... 3 

.... . . . . . 

5


Kaweah R iver, St. John ChanneL . . . . . . . . . . . . . . . . . . . . 

1 

1 3 4 .... 

1 

.. . . .  

.... .... . . . . . 

.... 

2 

8 . . . . . 3 7


T ule R iver, Porterville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2 3 2 . . . . . . .... ..... .... . . . . . . . . . .  .... 8 2 .... 

,8 

2


Chouchilla R ivernear R aymond. . . . . . . . . . . . . . . . . . . '" 1 

5 

4 . . . . .


'T 


. . . . . . . . . . . .. - 

.... 

. . . . . . . . . . 9 1 . ... 10


Merced R iver, Livingstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .... 

"4' 

"2'

.... .... .... 

.... 

.... 

'T  

2 .... 2


Merced R iver, Benton Mill. . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . 

. . . . .  1
 1 

.... 

.... . . . . . . . . . . .. . . . 

7 .... 1 7

Stanislaus R iver, Parrot Ferry . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . 

. . . . . .... 1 1 3 1 3 1 

. . . . .  

. . . . .  1 

9 

.".,. 

1 9


N orth Fork Merced R iver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.... 

3 3 

4 .... 

10 

. . . . . .... 10 ....


~ ~ ~ K o ~ ~ : f ~ ~ D s , j m n e · iiiver;PieasaiiiVailey::::::::

. 
. 
. . 
. 
 1


.
.
.
.
 1
 1 2 2 2 .... 

1 

1 9 

.... .. . . . . . 10


.
.
.
. ..
..


.
.
.
.
 1


.... 

1 .... . . . . .  .... 

2


'T

1 

3 . ... 4


N orth Fork Pitt R iver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.... .... 

.... . . . . . . . . . . 1 ..... .... 

. . . . . 
 . . . . . . 

.... 

1 

. . . . . ....


-r- 

- - 

- 

-

T otal. . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . 8 

10 

12 

17 

7
 9 1 3 

2 43 41 1 

44 

41


"


J ,  

T he insertionofthe dorsal varies from 0.57 to 0.61 ofthe body length from the tip ofthe snout.


T he dorsal rays are 10 or9, one specimenfrom Mariposa Creek havingbut8. A nal 8 or9',.Usually


:hearlyall specimens from one locality have the same number. I n these numbers the last ,dqllble ray


is counted as two when both divisions are divided. ,


T he caudal peduncle is characteristically slender in symmetrieu8. T ypically its depth is 0.09 or


0.10 , which is the size in specimens from San Joaquinat Pollasky, Kings R iver, and St. John orKaweah


R iver. It is 0.10 in specimens from T homas Creek, Stanislaus R iver, and Merced R iverat L i v i r i ~ s t o n 


and Benton Mill; 0.10 or 0.11 from Battle Creek, N orth Fork Merced, Mariposa Creek, Chouchilla and


T ule R iver; and 0.11 or0.12 from N orth Fork Consumne R iver and N orth Fork Pitt R iver.


T he size ofthe caudal fin varies much. Usually it is about one- third as long as the body, but in


specimens from Mariposa Creek, N orth Fork Merced R iver, N orth Fork Consumne R iver, and N orth


Fork Pitt R iver it is only one- fourth as long as the body. From other localities all possible intergrada-

tions may be obtained. T hose specimens with the longest fin have it the most deeply forked.


T he variations noted fall into three groups, though hardly of such a nature as to permit of even


subspecific distinction.


Firstis the Mariposa form, which differs from the Pollasky ortypical form in havingasmallerhead,


smallereye, smallerfins, especially the caudal, one ray fewerindorsal and anal, deepercaudal peduncle,


and greater variation in the number of scales, 48 to 56: Specimens from N orth Fork Merced R iver at


Bower Cave are very similar,but have a slightly largereye, and the head is oftypical size. T he speci-

mens ofthe 2 localities have independently developed similarvariations, as there is 'nodirectconnection


betweenthe twoatreams.: MariposaCreek is amere brook, emptyingintothedry bedofMariposa R iver.


I ts water reaches the San Joaquin R iver only after heavy winter rains. Mariposa Creek is south of


Merced R iver, so,that it and N orth Fork Merced do not even drain opposite'slopes ofthe same water-

shed. T here is a: fall in the latter stream below Bower Cave, which prevents the ascent offishes from


the main river, Rutilusand Salmo beingthe only fishes in the N orth Fork above the fall.


T he second variation is the PleasantV alley form. Sofar as measurements gothis form runs close to


the Mariposaform, butits generalappearance is quite different. T he head is slender, not conical,..the


depth at 'O cciput less than in any other form, the snout very blunt.. , T hese characters show in 'a less


degreein specimensfromT ule R iverand Battle Creek. T he caudal.peduncle is deep,the caudal fin


intermediate Iri"size between that ofMariposa and Pollasky forms. T he.horny sheath is well developed


in all specimensithe teeth'5 - 4 in three specimens, 4- 4 in one; the lateral stripe very distinct. R epre-

sented by 4 specimens from N orthFork Consumne R iver near Pleasant V alley. T he stream is dry in:


its lower courseduririgthe summer. . . , '  "


T he'third or' iituru s form has a long slender body, head and eye' oftypical size,' ~ a u d a l peduncle


as deep as in the'PleasantV alley form, lower jaw not so much included as in other forms, and, scales
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more imbricated. We have but afew small specimens ofthis form, the longest beingbut3 inches long.


T hey were takenin N orth Fork ofPittR ivernear A lturus and at mouth ofJoseph Creek, several hundred


miles from where any otherspecimens ofsymmetricus have been taken. T he form may prove not to be


symmetricus, but we can not identify it otherwise with the material at hand.


LO CA L D I S T R I B UT I O N · .


Locality. Stream or lake. Collector. 

N ame as reported, 

A uthority.


A tmouth ofJoseph Creek. . . N orth Fork Pitt R l v ~ r . . . · . R uttor & Cham- R utllus symrnetri-

berlain. cus,


N ear A lturus do. · . . . . . . . . . . . . . . . . . . . . . . · . . do do .


R edding Sacramento R iver ~ . d o  do .


A t mouth of Clear Creek do do .


UnitedStates hatchery Battle Creek; do do .


A trnouth of ; ' I 'homas Creek· · . . . . . . . . . · . . R utter & Sco- do .


field.


Pleasant V alley N orth Fork Consumne R utter & A tkin- do .


R iver. son.


BakerFord T uolumne R iver do do .


N earmouthof South Fork T uolumne do do .


R iver.


Parrot Ferry Stanislaus R iver do do .


BowerCave N orth Fork Merced R iver do · do .


Benton Mill Merced R iver do do .


Livingston do do do ..


. . . . . do Heermann A lgonsea formosa .. Girard,1856.


MlIrlposll Mariposa Creek R utter & A tkin. R utUus symmetri-

son. cus.


R aymond Chouchilla R I ver do do .


Pollllsky san Joaquin R iver do do ..


Fort Miller do Heermann Pogoniehthys sym- Girard,1854.


motrlcus.


CentervllJe ; Kings R iver R utter &. A tkin· R utilus symmetrl-

son. cus.


St. John Channel. Kaweah R iver do do ..


Porterville : T ule R iver do do .


Kern Lake I I enshaw Leucos formosus Jordan & Henshaw,


1 7 . A gos \a rob u s ta R utter.


Ago8iarobu8taR utter, Bul, U. S. Fish Comm., vol, XXI I ! collection1902, p. 148,fig., ProsserCreek, Cal.


Body.heavy, highest at shoulder, ventral outline curved almost as much as dorsal; head large, 3.75


to 4 in length; snout blunt, but little overlapping, and never projecting beyond the premaxillary;


mouth oblique, barbels usually absent, present on 10 to 50 per cent of the specimens from anyone


locality; pectoral about equal to head behind nostril, variable; caudal moderately forked, length of


middle rays two- thirds ofouter; lateral line nearly always incomplete; scales 49 to 77, usually varying


about 12 in one locality; usually 2 lateral stripes, the upper extending from about to caudal, the lower


branchingofffrom the upper behind the head and ending along base ofanal; cheeks abruptly silvery


below lateral stripe.


T his species differs from nubila in the heavy body, blunt rounded snout, incomplete lateral line,


and in the absence of scattered brown scales. I t differs from carringtoni also in the heavy body and


incomplete lateral line, and in the shorterpectorals, the anteriorrays ofanalscarcely ornot at all extend-

ing beyond posterior when fin is depressed, a greater development of rudimentary caudal rays which


usually form short keels along caudal peduncle, and in the silvery stripe across cheeks.


I n the main Sacramento. R iver and the lower portion of its tributcries there appears to be a more


slender form, but our material is too meager for accurate determinations. T he only adults are from


SacramentoR iverat Sims. T hey have asmall head, 4,33 in body, the lateral line is complete, the scales


69 to 77;- the mouth is inferior, the snout projecting, and the maxillaries with barbels; the eye is 4.5


in the head. Specimen 3,4 inches long. Young specimens similar to the young takenat Sims were


secured in Battle Creek at the government fishery station, and in A merican R iverat Placerville. T he


Kings R iver specimens are more like the type ofrobusta.


B. B. F. 1907- 10
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T he following table gives the variation in scales oflateral line and in rays ofthe dorsal and anal fin.


N umber ofspecimens having-

Locality. 

Scales -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1_4_9. ~ ~ ~  53. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~  65 .66 .


Goose L ake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1


~ ~ ~ ~ ~ h i ~ i ~ ~ i t t . R . l v e r '  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . . ~  ~ . : : : : . . ~  ' .  1


R ush Creek.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3


b'all R iv er. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . 1 3 1 1 3 . . . .  3 . . . .


Burney C reek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 4 1 1 2 1 1 . . . .  1 2 1 . . . .  . . .


N orth Fork Feather, Coppervale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2 . . . .  3 2 2 2


Duck L ake. . . . . . . . . . . . .
 I.... 2 3 1 1


Clover V alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 . . . . 1 1 1 3 1 2'


SJ!anish C reet Quincy , 1 2 1 2 . . . .  1 . . . .  2


Middle Fork Feather, Beckwitn, 1 1 1 3 1 1


Kings R iver, Centerviile I ,.... 1 1


T otal. - 2 - 1 - 3 - 4 1 - 1 1 - 11-

2 

2 - 1 1 - 2  5 13 5 3 10 -7'T11Iw 12


N umber of specimens h aving-

Locality. Scales -  

Dorsal- ' 

A nal-

67.\68. 69. 70. 71 .172. 73.1 74. 75. 76. 77. 7. 8. 9. 6. 7. 8.


-G-o-O-Se-L-ak-e-.-.-.- ..-. - . -. .- . -. .-. - . -. .- . -. . - . - ..-. - . -. . - . - ..-. - . -. . -.-.1 - ..- :r ~ - -1 - - =~ =-1=- 5 - - - - 5 -=


Joseph C reek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 I 3 4 1 2 1 . . . . . . . .  . . . . . . . . . . . . 1 18 1 5 15


South Fork Pitt R iv er. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . .  . . . .  . . . .  1 . . . .  1


R ush C reek . . . . . . . . . . . . . . . . . . . . . . 21 2 2 . . . .  2 1 2 1 2 1 . . . .  15 3 . . . .  18 . .


~ ~ ~ ~ ~ v 6 ~ k  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ::::I.. ~ . :::: . . . . . . ~ . :::: :::: :::: :::: :::: :::: 4 i ~  2 2 i ~ ::::


N orth Fork Feather,Coppervale. . . . . . . . . . . . . 3 1 1 . . . . . . . . . . . .  2 17 1 19 1


Duck L ake . . . . . . . . . . . . . . . . . . . . . . . . . 1 I 2 4 2 1 2 1 . . . .  20 20 . .


Clover V alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2 1 . . . .  1 2 2 . . . . . . . . . . . . . . . .  1 1 9 . . . . 20 .


Spanish C reet Q u inc y . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . 8 2 . . . . 9 1


Middle Fork Feather, Beckwith I  1 1 . . . .  9 1 10 .


Kings R iver, Centerviile , . . . . 1 1 2 . .


T .otal. . . . . . · . . . . . . . . . : 1 3 j 1 2 w - 7 1 - 7 1 - 5 - ' - 5P--l- 4 r f s f i 4 2 j 1 2 1 7 1 5 2 1 - 3 


T he species is quite variable. T he head varies from 3.6 to 4.3 in the body. T he pectoral may


be almost as long as the head, or only equal head behind pupil. T he Burney Creek specimens have


the shortestpectorals as well as the coarsest scales, the pectorals being equal to head behindsome point


in pupil. T he margin of the anal fin may be straight, convex, or S- shaped with the convex portion


anterior; the anterior rays usually do not overlap the posterior when the fin is depressed, though the


reverse is sometimes true.


.LO CA L D I ST R I BUT I O N .


Locality. 

Stream or lake. 

Collector.


Goose Lake . . 

Davis Creek Post-office Davis Creek , . . 

Joseph Creek . . 

A lturus N orth Fork Pitt R iver . 

South Fork Post-office South Fork Pitt R iver " . 

Canby Pitt R iver . 

A den A sh Creek . 

D ana. . . . . . . . . . . . . . . . . . . . . . . Fall R iver . 

. Fall R iverMills ' " . . do . 

~ i %  ~ ~ ~ .  ~ ~ ~ ~  : : : : : ::::::: ::::::: ::::::::: ~ ~ r ~ ~ e  ~ ~ ~ ~ ' l ~ e i -  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  

United States hatchery Battle Creek . 

O roville Feather R iver . 

Johnsons Warner Creek . 

. Duck Lake . 

Big Meadows N orth Fork Feather R iver . 

~ ~ : c ~ ~ t · M l i i l i  : : : : : : : : : : :::::: ::::::::: ~ E  ~ ~ ~ h C ~ ~ k ~  : : ::::::::::::::::::::::::::::::::::::::: 

G reenv llle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wolf Creek . 

Clover V alley Clover Creek . . 

Beckwith Middle Fork Feather R iver . 

Placerville , A merican R iver . . 

Centervllle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kings R iver . 

R utter & Chamberlain.


do.


do.


do.


do.


do.


do.


do.


do.


do.


do.


do.


do.


do.


do.


do.


R utter & A tkinsoI l.


do.


do.


do.


do.


R utter & Chamberlain.


R utter & A tkinson.
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1 8. Salmo irideus Gibbons. Rainbow Trout.


141


Salmo irideaGI bbons, Proc, Cal. A c. N at. Sci. 1856,p. 36, San Leandro Creek, San Francisco Bay. Jordan& Evermann,


Fishes N orth & Mid. A mer., pt. I , p. 500 , 1896.


Salmo rivularius A yres, Proc. Cal. A c. N at. Sci. 1856,p. 43,Martinez Creek.


Salar iridea Girard, Pac, R y. Surv., vol. V I , p. 33, 1857,Chico Creek.


Salmo tsuppitch Jordan & Henshaw, Wheeler Survey, p.196, 1878, Kern R iver andtriJ:utary of Pitt R iver.


Salmo henstuuoi Jordan, Wheeler Survey, p. 197,1878,McCloud R iver. .


SaZmo pleuriticus Jordan & Henshaw, op, ctt., p, 198, South Fork Kern R iver.


Salmo mykiss irideu« Jordan & Gilbert, Bul. U. S. Fish Comm., vol. XIV , 1894,p.1 39, Clear Lake.


Salmo irideus sumei Jordan, T hirteenth BiennialR eportCal. Fish Comm. 1894,p. 142,McCloudR iver. Jordan & Evermann,


op. cit., p. 503.


Salmo gairdneri shasta Jordan, op. clt., p. 142, same place. Jordan & Evermann, op. cI t., p. 502.


Salmo gairdneri gilberti Jordan, op. ctt., p. 143,Kern R iver. Jordan & Evermann, op. clt., p. 502.


T he most widely distributed species found in the basin. Exceedingly variable. Found in many


isolated localities, in some ofwhich it has d-eveloped into forms more or less peculiar. T he following


variations are worthy ofnote:


T he common form, found throughout the basin, has the back dusky olive, lower sides and belly


silvery; back and sides to below lateral line, and dorsal and caudal fins, thickly covered with small


black spots; a broad, ill- defined, purplish stripe from side ofhead to base ofcaudal fin; tips of dorsal.


anal, and ventrals often white.


T he trout from upper McCloud R iver are dusky above, pale below, a reddish- brown stripe along


sides, opercles washed with same; back and sides, dorsal and caudal fins thickly covered with oval or


round black spots about half size of pupil; belly and lower fins yellowish; tips of dorsal, anal, and


ventrals white. V ery abundant. A bout six inches long; scales small, 146 to 165.


T he form found in South Fork Battle Creek above the falls closely resembles that found in the


upper McCloud R iver. Both forms have finer scales than the average, and those from Battle Creek


have the finest scales recordedfrom any locality. T he following is a detailed descriptionofthe Battle


Creek specimens:


Head 3.7 to 4 in length, depth 4 to 4.7; eye 3.5 to 4 in head, snout 4.5 to 5; maxillary 2 to 2.2 in


head, extending to below posterior margin of eye (specimens 4.5 to 5.8 inches long). Dorsal 11 or 12;


anal 10 or 11 ; branchiostegals 10 to 12; gillrakers 5 to 7+10 to 12. O rigin ofdorsal in middle ofbody,


ventrals inserted under fifth ray of dorsal. Height of dorsal 1 .7 in head, anal 2.7. Scales small, not


overlapping, pores in lateral line 114 to 123, cross series of scales 151 to 176, scales before dorsal 66 to


84, above lateral line 28 to 32, below lateral line 25 to 31. Margin ofanal S- shaped, the anteriorportion


convex andlonger, the longest rays overlappingshortestby 0 .7 the length ofthe latter. Colorbrownish


olive, very faint purplish on sides; very few spots, more numerous on dorsal and adipose fin, few or


none on caudal; lower fins colorless, parr marks present even in largest specimens.


Description based on 11 specimens 4.5 to 5.8 inches long.


T he trout of N orth Fork Feather R iver near source, locally known as West Fork, are oftwo forms


with regard to color. O ne has very fine black specks thickly scattered over back, dorsal, and caudal


fins; the other has much larger spots, about the size of pupil. Some specimens have a reddish tinge


on dentaries, but this is irrespective ofother coloration. T hese variations have been noticed in other


places, but neversostrongly marked as in this locality.


T he GooseLake trout has the body entirely silvery, with black spots very small and widely sepa-

rated, not occurring as low as the lateral line. I n the few specimens secured the maxillary is longer


than it is in specimens from other localities; the base of the dorsal fin is shorter, 2.2 in head (1 .7 in


specimens from otherlocalities); dorsal rays 10 .


T he trout in a series ofsmall lakes, known as Salmon Lakes, forming one of the sources of N orth


Fork of Yuba R iver, have the sides bright red instead of purplish. T he lower fins are of the same


color as the sides, but edged with white. Some of the trout of Gold Lake, about a mile away from


Salmon Lakes, but tributary to Middle Fork of Feather R iver, are red like those from Salmon Lakes;


others have the ordinary color of typical irideus. T he Gold. Lake trout are badly infested with gill


parasites. .


T he single specimen from Cliff Lake has but 116 cross rows ofscales, which is also the number in


the lateral line. T he average number of'scales for the 129 specimens counted is 147. T he greatest


variation in anyone locality is 36, found in specimens from Sullaway Creek. Several stations have
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a variety of 23 to 28. Excepting the one specimen from Cliff Lake with 116, the smallest number of


scales recorded is 128, and the largest 176, T he specimens from upper Sacramento and Pitt R iver


regions average 147 scales, those from the various branches of Feather R iveraverage 143. From South


Fork ofBattle Creek, 163.


LO CA L D I S T R I B U T I O N .


Loeallty. Stream or lake. Collector. N ame as reported. 

A uthority.


Jordan & Henshaw.


Jordan, 1894.


Jordan & Henshaw.


Jordan & Henshaw.


Bean.


Jordan
&
Gilbert.


Jordan,
1894.


do.


Jordan & Gilbert.


Eigenmann & Elgen- ,


mann.


S. r1vularlus A yres, 1854-7.


S.lridea ..


West ofSierras Salmo lridea ; Jordan & Gilbert.


SacramentoR iver do Jordan & Jouy.


GumoootLake andother R utter & Chamber- do .


lanes ofvicmlty. lain.


: s is s ons . . . . . . . . . . . . . . . . . . Sacramento R iver do do .


Do ~  SullawayCreek do do ..


Sims Sacramento R iver do do .


B artlets . . . . . . . . . McCloud R iver ~  do do .


~ ~ g ~ : ~ ~ i i s  : : : : : : : : : : : : : : : : : : ~ g  : : : : : ::::::::::::::: :::: : ~ g  : : : : : : : : : : : : : : : : :::: : ~ g  : : : : : :::: :::::::


I


Stone S. henshawl, . . 

Baird do ~ ~ ~ ~ ~  : : : : : : : : : : : : : : : : : . : ~ . ~ g ~ ~ f j ~ ~ ; : ~ i b ~ ~ i : :

. . . . . . . . . . . . . . . . . . . . . . . S. galrdneri shasta· . . 

Goose Lake R utter & Chamber- S. iridea .

lain.


Davis Creek Post- O ffice. Davis Creek do do .


N earsource of. N orth Fork Pitt R iver do do ,


N ear A lturus ' do do do '


South Fork Post- O ffice. . South Fork Pitt R iver do do \'


T ributary of Pitt R iver. . Henshaw S. tsuppiteh '" Jordan & Henshaw.


N earA den R ush Creek R utter & Chamber- S. iridea · ·.1


lain.


~ ~ ~ : l  : : : : : .  : : :::::: :::::: ¥:Ii l i ~ : r  : : :::::::::::::: ::::: ~ g  : : : : : : : : : : : : : : : : :::: : ~ g ' .  : : : : : : : : : ::::::1


Fall R iverMllls· . · . . . . . . . . . . . do do do .


.N ear Bartlets BearCreek do do '"


Burneyville Burney Creek do do .


:Battle Creek Meadows · . . Battle Creek. . . . . . · . . . . . . . . . . . do do .


Longs R anch ; do do do .


United States hatchery do. . . . . . . . . . . . . . . . . · . . R utter do .


Morgan Springs MillCreek R utter & Chamber- do .


lain.


ChicoCreek N ewberry Salar Iridea ' . . . . . . . Girard,I 857.


Jacinto Sacramento R iver R utter & Chamber- Salmo iridea .


lain.


Princeton do do , do .


Clear Lake Jordan & Gilbert Salmo myklss lrldeus. 

Lake County A llen Springs Cleveland Salmo Iridea . 

Sierraville '" . 

N ear SierraCity . 

Bassett Hotel. . 

N ear Grass V alley . 

Gerle , . 

O relll . 

Jones R anch .. 

Pleasant V alley . 

Martinez Brook. . · . . . , Winslow . 

N earsourceof. . . . . . . . . . . N orth Fork Fe ath e r R utter & Chamber- 

R iver. lain.


Johnsons WarnerCreek '" .. do '.. do .


Big Meadows Duck Lake : do do ..


Do N orth Fork F eath e r do do .


R iver.


Quincy Spanish Creek R utter & A tkinson do .


Greenvllle Wolf Creek do do .


Genesee V alley Clover Creek do do .


CloverV alley do do do .


N elson Point Middle Fork Fea th er . . . . · do do ..


, R iver.


Gold Lake do do .


ColeCreek '" do do .


T hree Salmon Lakes do do .


BassettCreek do do ..


R attlesnake Creek do do .


R ubicon R iver do do .


Big Silver Creek do , .. do .


Little Silver Creek do do . .


N orth Fork Consumne do do ..


R iver.


West Point Middle Fork Mokelumne do do .


R iver.


R ailroad Flat LickingCreek. . · · . · . . . . . . . · . . . do do .


Do South Fork Mokelumne do do . .


R iver.


Calaveras Grove San A ntonio Creek do do .


A tmouth of. South Fork T uolumne do do ..


R iver.


BowerC av e. . . . . . . . . . . . . N orth ForkMercedR iver do do ..


N ear source of. Kern R iver Henshaw Salmo irldea, Salmo 

Do do. . . . . . . . . . . . . . . . . . . . Gilbert S . t : ~ r  ~ ~ ~ ~ i gilbert!.. 

N earMount O lanehe . . . . South Fork Kern R iver. . Henshaw S. pleurltteus . . 
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1 8a. SalI no aqua- bonita (Jordan). Golden Trout of South Fork of Kern.


Salmo myNss aqua-bonita Jordan, Proc. U. S. N at. Mus., 1892, p. 481, V olcano Creek.


Salmo irideus aqua-bonito Jordan & Evennann, Fishes N . & Mid. A mer., pt. I , p. 503, 1896.


Wehave seen but few specimens of this species.


1 9. Salvelinus malm a (Walbaum), Dolly Varden Trout.


saimo malmaWalbaum, A rtedi Piscium, p. 66, 1792,Kamchatka.


'Salvelinus bairdii Bean, Proc. U. S. N at. Mus., 1880, p. 707, McCloud R iver.


Sa/velinus malma Jordan & Evermann, Fishes N orth & Mid. A rner., pt. I , p. 507,1806.


R eported by Bean, 1880, and by various sportsmen from the McCloud R iver; not otherwise-

known from the basin.


20 . Gaster.osteus cataphractus (Pallas). Stickleback.


Gasterosteus cataphractus Pallas, Mem. A c. Petersb., vol. I ll, 1811 ,p. 325,Kamchatka.


Gasterosteus microcephalus Girard, Proc. A e, N at. SCi. Phlla., 1854, p. 133,FourCreeks, T ulare V alley. '


T he sticklebacks ofCalifornia have been reported under various names, but only the name micro-

cephalus has been applied to specimens from the Sacramento- San JoaquinBasin. Several other names


have been given to specimens from San Francisco Bay and its smallertributaries.


LO CA L D I S T R I B U T I O N .


Locality. 

Stream or lake. 

Collector. N ame as reported. 

A uthority.


-

R ivers ofO alltornla, ....................... Gasterosteus microcephalus .. Jordan& Gilbert, 1881· 


San Francisco. . . . . . . . . . 

........................ ...................... . . . . . do. . . . . . . . . . . . . . . . . . . . . . . . Jordan & Jouy.


UnitedStates hatchery. 

Battle Creek. . . . . . . . . R utter. . . . . . . . . . . . . Gasterosteus cataphractus . . .


Clear Lake. . . . . . . . . . . Jordan & Gilbert. . . Gasterosteus microcephalus .. Jordan& Gllbcrt, 1894.


Centerville. . . . . . . . . . . . . . 

Kings R iver. . . . . . . . . 

R utter & A tkinson. 

Gasterosteus oataphractus . . .


FourCreeks . . . . . . . . ·  

Heermann. . . . . . . . . . 

Gasterosteus microcephalus .. Girard, 1854, 1857, 1859.


T ulare Lake . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . . . . 

Girard, 1854.


21 . A r.choplites interruptu s (Girard). Sacramento Perch.


Centrarchus interruptus Girard, Proo, A c. N at. Sci. Phlla., 1852, p, 129,San Joaquin and Sacramento rivers.


Centrarchus maculosus A yres, Proc. Cal. A c. N at. Sel., vol, I , 1854, p. 8, Sacramento R iver.


Ambloplites interruptus Girard, Pao. R y. Surv., vol. x, p. 10.


Archoplites interruptus Jordan & Evennann, Fishes N . & MId. A mer., pt. I , p.901 , 1896.


Mouth large, oblique, the lower jawprojecting, the maxillary extendingto below posteriorportion


of eye; eye large, 3.7 to 4.7 in head; dorsal with XI I  or XllI  spines and 10 or 11 soft rays; anal V I , 10 ;


scales strongly ctenoid. Colorvery variable; sometimes very dark with small pale blotches; ornearly


plain silvery with two orthree alternating rows ofdusky blotches.


R are, sometimes taken in marketable- quantities near R ioV ista. A n excellent foodfish, formerly


.abundant, its disappearance charged to the introduction of carp and catfish, but probably due also to


the reclamation ofswamp lands.


LO CA L D I S T R I B U T I O N .


Locality. 

Stream or lake. 

Collector. 

N ame as reported. A uthority.


Sacramento R I ver. . 

Heermann. . . . . . . . . . . . Centrarohus I nterruptus . . . . . Girard, 1854.


SanFranclsoomarkets .. 

. . . . . do. . . . . . . . . . . . . . 

Kennerly . . . . . . . . . . . . . A mbloplites I nterruptus . . . . . Girard, 1858.


Do. . . . . . . . . . . . . . . . . 

. . . . . do, ; . . . . . . . . . . . .  

A yres . . . . . . . . . . . . . . . . Centrarohus maculosus . . . . . . 

A ?;res, 1854-7.


Do. . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . 

N ewberry . . . . . . . . . . . . A mbloplites interruptus . . . . . G rard, 1857.


. . . . . do. . . . . . . . . . . . . . 

Lockington. . . . . . . . . . . A rchoplltes I nterruptus . . . . . 

Locklngton.


. . . . . do. . . . . . . . . . . . . . 

(1) . . . . . do. . . . . . . . . . . . . . . . . . . . . . . 

Jordan & Jouy.


UnI tedStates hatchery, Battle Creek· . . . . . . 

R utter. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . . .


Clear Lake . . . . . . . . . 

Jordan & Gilbert. . . . . . . . . . do. . . . . . . . . . : . . . . . . . . . . . . Jordan & Gllbert.


Sacramento. . . . . . . . . . . . 

Sacramento R iver. . 

R utter 

& 

Chamber- . . . . . do. . . . . . . . . . . . · .. . . . . . . . . .


lain.


A rcade . . . . . . . . . . . . . . . . . 

A rcade Creek. . . . . . . 

R utter & A tkinson. . . 

.. . . . do. . . . . . . . . . . . . . . . . . . . . . .


R io V ista. . . . . . . . . . . . . . . 

Sacramento R iver. . 

R utter. . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . . .


San JoaquI n R iver. 

A yres . . . . . . . . . . . . . . . . 

Centrarchus maoulosus . . . . . . 

A ?;res 1854-7.


. . . . .do. . . . . . . . . . . . . . 

Heennann. . . . . . . . . . . . 

A mbloplitcs I nterruptus. ' . . . 

G rard, 1854.


Kern Lake, 'l'ulare 

Henshaw . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . . . . 

Jordan & Henshaw.


V alley.
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22. Hysterocarpus traskii Gibbons. Fresh-water Viviparous Perch.


Hysterocarpus traskii, Gibbons, Proc. A c. N at. Sci. Phlla., 1854, p. lO S, lagoons of lower Sacramento R iver. Jordan &


Evermann, Fishes N . & Mid. A mer., pt. I , p. 1496. 1898.


Sargosomus fiuviatilis A gassiz, MS., A lexander A gassiz, Proc, Bost. Soc. N at. Hist., vol, V I I I , 1861, p. 1301 , Sacramento


R iver. .


Docentrus lucens, Jordan, Bul. U. S. Geol. Surv. vol. I V , 1878, p. 667, Sacramento R iver, erroneously ascribed to R io


Grande.


Body deep and compressed, back strongly arched; mouth small, terminal, jaws even, maxillary


not extending to eye; dorsal with about XV I I  spines and 11 soft rays; anal with 3 spines and 23 soft


rays. Scales cycloid.


N ot very abundant, found in sluggish water. R eadily distinguished from the Sacramento perch


orsunfish by the small mouth and cycloid scales.


LO CA L D I ST R I BU T I O N .


Locality. 

Stream orlake. Collector. 

I N ame as reported. 

A uthority.


Jordan & Jouy.


Eigenmann & Ulrey.


A . A gassiz .


Gibbons, 1854a, 1854b.


Sacramento R iver , . . . Hysteroearpus traskll San Franciscomarkets 

Marysville . 

Pollasky . 

Centerville .


Do . 

. . . . . do S a l i f i ~ ~ o m u s  fluvla- 

Fresh - water lagoons do T rask & Morris H.  traskii. . 

Plttvllle Pitt R iver R utter & Chamber- do . .


lain.


R edding Sacramento R iver do do . .


Fort R edding Cow Creek N e w b e r r ~  do }Girard, 1857- 58.


Do do Henshaw do . .


UnitedStates hatchery Battle Creek R utter & Scofield do . .


R ed Bluff Sacramento R iver do do . .


V ina do do do .


J ~ ~ f ~ t ~ :  ~ ~ ~ ~ : : . · . · ... : ::: : : : : : ~ g  : : : : : ::::::::::::::::: : : : : : ~ g  : : : : :::::::::::: : : : : : ~ g  : : : : : : ::::::::::


Wilson Farm do do do . .


Clear Lake Jordan & Gilbert do Jordan & Gilbert.


Feather R iver R utter & Chamber- do . .


lain.


San Joaquln R lver R utter & A tkinson do .


f l t  ~ ~ ~ ~ ? ~ l r ~  : : : : : : :::: ::::: : : : : : ~ g  : : : ::::: :::: ::: : I  : : : : : ~ g  : : : :::: :::::: :::


Fig. 3 . - C ottu s asperrlma, new species. T ype.


23. Cottus asperrima R utter, new species.


Head 3.2 to 3.33 in length; depth 5.5; eye 3.5 to 4 inhead; snout a little longer than eye; dorsal V I 


(or V ), 18; anal 14; pectoral 14; ventral I , 3; caudal (branched rays) 7. Body slender, but not par-

ticularly compressed, width of caudal peduncle 1 .25 to 1 .33 in eye, its depth slightly greaterthan eye;


maxillary 2.5 in head, extending tovertical through anterior edge ofpupil; profile fiat or'concaveback


of eye; anterior nostrils with conspicuous tubes; upper preopercular spine slender, sharp, almost


straight, directedslightly upward, partly covered by the skin; secondmuch shorter, triangular, directed


towardlowerbaseofpectoral, sometimes rudimentary; thirdspinewanting; interorbital space0.5 ofeye;


spinous dorsallow,· its outline not sostrongly arched as in tenuis, spines very weak, longestabout equal


to eye, only five in one specimen; longest soft ray of dorsal about 2 in head; origin ofsoft dorsal in or
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behind middle ofbody; caudal convex, 1 .33 to 1.43 in head; ventrals 1.6 in head, the rays graduated,


the outer 0.66 length of inner; distance from snoutto vent 0.54 to0.56 of body. Fine prickles behind


pectoral in all specimens, extending all over sides in two, and about half over in two others; lateral


line ending under second to fifth ray from end ofsoft dorsal; finely mottled with dusky andgray, the


dusky collecting into four or five blotches in some specimens; ventrals colorless, other fins barred.


Description based on five specimens 1.5 to 2.5 inches long from Fall R iverat Dana, Cal., collected


by R utter and Chamberlain. A nother specimen 2.1 inches long was taken in Fall R iver at Fall R iver


Mills. T he latter specimen has stronger opercular spines, and the vent is but 0.52 of the body length


from tip ofsnout. T ype no. 58500 , U. S. N ational Museum.


T he followingis astatementofthe differences between this species and Cottus tenuis, as determined


from the original description and drawing ofthe latter:


Width ofcaudalpeduncle Into eye " " .


HeadInto length. . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . .


Depth Into length · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Distanceofventfrom snout .


Distanceofsoft dorsal from snout __ __ .


l ~ t f ~ { [ ~ f ~ : ~ ~ ~ i E iiEEH i E H H ~ E / ~~~~ ~ ~ ~ ~ H / ~~ H ~ H ~ ~

Preopercularspine __ .


24 . Cottus asper R ichardson. Seulpin.


C.
aeperrlma.


1 .25


3.33


5.33


.55


.53


Segmented.


14


7


Convex.


. 66ofInner.


Less
hooked.


C. tenuts.


2.5


3.8


7


.51


.49


Unsegmented.


.15


9


Concave.


.9 ofInner· 


00ttU8 a8per R ichardson, Fauna B or, A mer., 295,1836, ColumbiaR iver, Fort V ancouver.


Oottop8i8 parvu 8 Girard, Proe. s». N at. ScI . Pbtla.; 1854, p. 144,Presidio.


U ranidea8emir8cabercentropleu ra Elgenmann & Elgenmann, West A merican N aturalist, 1889, p, 149,A llen Springs, Lake


County.


OOtt118 gUl08U8 (Inpart) Jordan & Evermann, Fishes N - .& Mid. A mer., pt. I I , p, 1945,1898.


Body entirely asperate in all specimens ofour collection. T he following table indicates the varia-

tionin fin rays:


N umberofspecimens havlng-

Locality. Dorsal-  

A nal-

V I I . V I I I 
.
 IX.
 20. 

21 - 

16. 17. 18.


19.


- - -

- - -

- - -

- - -

- - -

- - -

- - - - - -

SacramentoR iver, R edding. . . . . . . . . . . . . . . . . . . __. 

2 .. ...... 

1 

1 . . . . . . . . .  

1 

. . . . . . . . . . . . 

1


Mouth ofBattle Creek. . . . . - - . . . . . . . . . . . . . . . . . . . . . 

........ 

1 

. . . . . . . . .  1 ........ 1 

. . . . . . . . . . 


SacramentoR iver, R ed BluJI . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . .  

1 

. . . . . . . . . . 1 . ......... 1 ........


SacramentoR iver, Jacinto. . . . . . . . . . . . . . . . . . . . . , . 

. . . . . . . . .  1 1 

........ ........ 

1 

. . . . . . . . . .  ........


FeatherR iver, Marl,svlll

e

. . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . .  1 1 

·....·ir..·

T

1 

. . . . . . . . . . . 


A rcade Creek, A rea e. . . . . . . . . . . . . . . . . . . . . . . . . · · · ·  

. . . . . . . . . . . . . 6 3 8


5 3 

. . . . . . . . . . . 


LO CA L D I S T lU BU T I O N .


- -

Locality. 

Stream. 

Collector. N ame as reported. A uthority.


R edding. . . . . . . . . . . . . . . 

SacramentoR iver. . . . . . . . . . 

R utter & Chamber- Cottus asper. . . . . . . . . 


lain.


Fort R eading. . . . . . . . .  

. . . . . do. . . . . . . . . . . . . . . . . . . . . . 

Hammond. . . . . . . . . . . 

Cottopsls parvus · . . . "' 

Girard, 1858.


R ed BluJI . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . . 

R utter& Scofield. . · . . Cottus asper. . . . . . . . . 


Jacinto. . . . . . . . . . . . . . . . . . . . . . do· · · · . . . · . . · · . . . . · · . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . .


ChicoBridge . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . .


Jacinto. . . . . . . . . . . . . . . . 

. · . . . do. . . . . . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . .


Lake County · · · . . . . " . 

A llen Springs· . . · · . · · . · · · . . ·  

Cleveland. . . . . . . . · . . . . 

Uranldea semiscaber, 

Elgenmann 

& 

Elgen.


mann.


Marysville· · · . . . . . . . . . . 

FeatherR iver. . . . . . . . . . . . . . 

R utter 

& O harnber- Cottus aaper· · . . . . . . .


lain.


A rcade· . . · . · , . . · . . · . . . 

A rcade Creek. . . . . . . . . . . . . . . 

R utter& A tkinson. . . . . . . . do. . . . . . . . . . . . . . . .


Mare I sland. . . . . . . . . . . 

San Pablo Bay · · " . . , . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.. . . . do. . . . . . . . . . . . . . . . 

Jordan & Jouy.
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25 . Cottus gulosus (Girard). Sculpin; Bull-head.


Cottopsis gulosus Girard, Proe. A c. N at. Sci. Phlla., 1854, p. 129,SanMateo Creek.


Uranidea gulosa Jordan & Henshaw, Wheeler Survey, 1878, p.199.


Cot/us shasta Jordan & Starks, Proe. Cal. A c. Sci. 1896,224,McCloud R iver.


Cottus gulosus (in part) Jordan & Evermann, Fishes N . & Mid. A mer., pt. I I , p. 1944, 1898.


A  widely distributed and somewhat variable species. Found throughout the basin. Specimens


from Stanislaus R iver, Parrot Ferry, A merican R iver near Placerville, Feather R iverat O roville, War-

nerCreek, BattleCreek at the governmenthatchery, McCloud R iver at Baird, and Sacramento R iver at


Sims, have teeth on the palatines which are wantingin specimens from otherplaces, and in some ofthe


specimens from the places just mentioned. T he patch of prickles behind pectoral fins is universally


present. T he opercular spines are variously developed; one is always present at lower end of sub-

opercle; and one is always present at upper corner ofpreopercle. T he two lower preopercular spines


mayor may not be developed; usually they are mere rounded projections and covered by the skin.


When present the second preopercular spine projects downward; this is especially noticeable in the


specimens from Warner Creek. T he dorsal fins are continuous orvery slightly joined. T he size ofthe


eye is somewhatvariable.


LO CA L D I ST R I BUT I O N .


Locality. Stream. 

Collector. 

N ame as reported. 

A uthority.


San Francisco. . . . . . . . . 

.Upperpittiiiver: ' : : : : : : : : : 

' ~ ~ l ~ ~ : i : i ~ i ~ k ~ ~ :

Cottopsis gulosus · · · ·  

Jordan & Jouy.


. . . . . do. . . . . . . . . . . . . . . . 

Girard, 1857.


A tmouth . . . . . . . . . . . . . Joseph Creek. . . . . . . . . . . . . . .


Cottus gulosus . . . . . . .

lain.


Jess valle:t:. . . . . . . . . . . . 

South Fork Pitt R iver. . . . . Henshaw . . . . . . . . . . . . . 

UranldeaFculosa. . . . . . 

Jordan & Henshaw.


South For Post-otfice. 

. . . . . do. . . . . . . . . . . . . . . . . . . . . . R utter 

& 

Chamber- Cottus gu osus . . . . . . . 


lain.


Canby . . . . . . . . . . . . . . . . . Pitt R iver. . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . . . · do. . . . . . . . . . . . . . . .


N ear A den. . . . . . . . . . . . . 

R ush Creek. . . . . . . . . . . . . . . . . 

. . · . . do. . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . .


Fall R iverMills Fall R iver. . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . I· · · · · do. . · . . . . . . . . . . . . .


Dana. . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . .


Cassel. . . . . . . . . . . . . . . . . HatCreek. . . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . 

. . · . . do. . . . . . . . . . . . . . . .


Burneyville. . . . . . . . . . . . 

Burney Creek . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . .


Sisson. . . . . . . . . . . . . . . . . Sullaway Creek. . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . . . 

. . . . . do. . . . . . . . . . . . . . . .


Do. . . . . . . . . . . . . . . . . Sacramento R iver· · · · . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . ·. . . . . . .


Sims . . . . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . · . . . . . . . do. . . . . . · .. . . . . . . . . . . . . . do. . . . . . . . . . . . . . . .


Baird. . . . . . . . . . . . . . . . . . McCloud R iver. . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . .


Do. . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . . · 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . do. . . . . . . . . . . . . . . . Jordan & Jouy.


Do. . . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . . Starks . . . . . . . . . . . . . . . . 

Cottus shasta. . . . . . . . 

Jordan, 1896.


UnitedStateshatcbery Battle Creek. . . . . . . . . . . . . . . R utter & SCofield Cottus gulosus . . . . . . . 


O roville. . . . . . . . . . . . . . . Feather R iver. . . . . . . . . . . . . . R utter 

& 

Chamb8r:' 

. . . . . do. . . . . . . . . . . . . . . .


lain.


Johnsons . . . . . . . . . . . . . . WarnerCreek. . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . . . . . . . do. . . . . . . . . . . . . . . .


Clear Lake 

Jordan & 

Gilbert. . . . . . . . . . do. . . . . . . . . . . . . . . . 

Jordan & 

Gilbert.


Placerville· . · " . . . . . . . . A merican R iver:: : : : : : : : : : : R utter 

& 

Chamber- . . . . . do. . . . . . . . . . . . . . . .


lain.


San .Toaquin R iver· · · · · . . . . 

Heermann. . . . . . . . . . . . 

Cottopsis gulosus . . . . 

Girard, 1854.


Parrot Ferry . . . . . . . . . . 

Stanislaus R iver. · · · . · . . . . . R utter & A tkinson. . . Cottus gulosus . . . · , ..


26. Cottus macrops R utter, hew species.


Head 3.1 ; depth 4.33; eye large, 3.3 to 3.6 in head; dorsal V I I  or V I I I , 19; anal .13or14; ventral


I , 4. Body heavy, head large, the snout broader than in klarnathensis; maxillary not quite reaching


vertical at front ofpupil, its length 2.5 in head; teeth in jaws and on vomer, none on palatines; those


on sides of jaws weak, extending on upper jaw only about half way to corner ofmouth; anterior nos-

trils in short tubes; the posterior nostrils without tubes, smaller than the mucous pores; mucous pores


arranged as in klamaihensis, two pairs above front of eyes, a single median pore posteriorly between


orbits and a circle of pores behind each eye; other pores posteriorly on head; interorbital narrow,


about one-half of orbit, the bony septum about one- third; top of head behind eye very slightly con-

cave; opercular spines small, sharp; lower spines of preopercle wanting; lower spine of subopercle


sharp, smaller than upper spine of preopercle, which is curved upward; tip of.opercle fiat, rounded;


spinous dorsal low, its spines about 6. Height ofsoft rays, which are equal to snout and half of eye,


about the same as in klarnathensis, the two fins broadly joinedforfrom one- thirdtotwo- thirds the height


ofthespinous portion. Depth and length ofcaudalpeduncleaboutequal; caudalfin1.4 to1.6 in head,


truncate orslightly rounded except when widely spread, divided rays 8, sometimes 9; length of pee-
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toral 0.26 to 0.29 of body, about reaching front of anal, the upperrays but little graduated, the eighth


to twelfth from bottom nearly even, the upper ray 1.75 to 1.8 in longest (2 to 2.5 in 7clamathensis and


2 to 2.5 in gulosus). T he variation in fin rays is shown in the following table:


N umber.of specimens havlng-

Locality. Spinous dorsal, 

Soft dorsal. 

'. .  An'1-1.


V lI . V I I I . 18. 19. 20.


~ 1 5 t 5

- -

Dana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

15 

,


4 

3 

13 

3 

5 12 2


Fall 

R iverMills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 1 

2 

. . . . . . . . . 2 . . . . . . . .


. . .  . 


Skin without prickles. Lateral line not extending beyond middle ofsoft dorsal. Colorbrownish


olive with 5 or 6 dusky blotches on sides, one being at base of caudal; all fins dusky, except some-

times the ventrals; a black blotch on posterior part ofspinous dorsal, a more or less brownish or dusky


blotch in front 'of base of pectorals; all soft fins vertically barred; one or two dusky bars downward


andbackward from eye.


T his species is most closely related to klamathensis, butis a heavier fish, the eye is larger, the head


not sopointed, and the dorsal is inserted slightly more posteriorly. I n five specimens ofeach species,


of equal sizes, the distance from the snout to dorsal was in macrops 0 .37, 0.38, 0.38, 0.38, and 0.39 of


Fig. 4 . - Cottus macrops, new species. T ype.


the body length, while in 7clamathensis the same measurements were 0.36, 0.36, 0.36, 0.365, and 0.365.


It differs from gulosus, with which it is found, in the above characters, besides having a more broadly


rounded pectoral, incomplete lateral line, and a skin entirely free from prickles.


Known only from Fall R iver, where it is associated with Cottus gulosus and Cottus asperrima,


but more common than either. Here described from 19 specimens from Fall R iver at Dana, col-

lected by R utter and Chamberlain, the largest specimen being 2.8 inches long. N amed with refer-

ence to the large eyes. T ype no. 58499, U. S. N ational Museum.


27. CottUB  beldingii Eigenmann & Eigenmann.


Ootiu« beldingii Eigenmann & Elgenmann, A mer. N at., vol. xxv, ,1891, p.1132, Lake T ahoe and Dormer Lake. Jordan&


Evermann, Fishes N . & Mid. A mer., pt. I I , p. 1958, 1898.


A T ruckee Basin species with entirely smooth skin, no palatine teeth and short fins. Foundin


only one locality in the Sacramento Basin, ColeCreeknear Sierraville, where itwas collected by R utter


and Chamberlain. Fin rays as follows:


4


Specimens.
Dorsal: 

R ay s -

2 19· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

17 A nal:


2 1 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8


13 " " ' "  12


14 1


Specimens. Dorsal: 

Splnes -  

V I . / . 

V I L . 

V I I I  ; . 

R ay s -  

1 7... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

18 12
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S U M M A R Y  O N  D I S T R I B U T I O N .


O f the 27 species listed above, 14 are limited to California; 6 (Entosphenus


tridentatus, Lamvpetro: cibaria, Salmo iruleu«, Salvelinus malma, Gaeterosteue cata-

phractus, and Ooitus asper) have more or less ability to withstand sea water and


are not ofinterest when studying the distribution of fresh-water fishes.


O f the 22 strictly fresh-water species, 12 (Gatostomus occidentalis, Orthodon


microlepidotus, Lavinia exilicauda, Mylopharodon conocephalus, Pogonichthys macro-

lepidotus, Ptychocheilus grandis, Leuciseus crassicauda, Leuciscus conformis, Rutilus


symmetricus, Archoplites interruptus, Hysterocarpus traskii, and Oottue gUlO8US) are


typical of and have a wide, distribution in the basin; 3 (Gatostomus microps,


Oottue asperrima, and Ootius macrops) are limited in distribution and known


only from their type localities; Rutilus bicolor is common to Pitt R iver drainage


and to the lakes and streams of southern O regon; and 5 (Pomiosteue lahontan,


Oaiosiomus tohoeneis, Leuciscus egregius, Aqosia robusta, and Cottus beldingii) are


N evada species that have crossed the Sierras into the Sacramento- San Joaquin


Basin.


T he last 6 mentioned need particularnotice.


Besides being widely distributed in the Pitt R iver region, Rutilus bicolor is


exceedingly abundant in Wolf Creek « I ndian Creek <N orth Fork Feather


R iver), I ndian V alley. T he connection between this stream and Pitt R iver is


not very close, as they are tributary to the Sacramento at points about 300 miles


apart.


Agosia robusta is the only one, of the N evada species that has become widely


distributed west of the Sierras.


Leuciecus egregious is limited to the vicinity of Big Meadows (headwaters of


N orth Fork of FeatherR iver), and to one locality on the opposite side of the basin


nearClear Lake.


Oatosiomus tohoenei« has been found only in the vicinity ofBig Meadows and in


Sierra V alley, though the streams connecting these two places have been fished in


several places.


Pantosteuslahontan has been found only in Big Meadows vicinity.


Oottnie beldingii only in ColeCreek, tributary to Sierra V alley.


T he BigMeadows region has 4 N evadaspecies, Sierra V alley 3 ,2 being common


to both. T he former has 2 not found in the latter, and the latter has 1 not found


in theformer. It seems probable that there have been at least two migrations from


the Lahontan drainage into the Sacramento, though there is need of more data


on that point.


T he following table indicates the distribution according to the above summary.


By Lahontan division is meant the Big Meadows and Sierra V alley regions. T he


Sacramento division includes the whole basin except that included in the Lahontan


and Pitt R iver regions.




m microps


t tchoensis


P Pontosteus


B u l. U. S. B . F . 1907. 

o


P LAT E V I .


Co.TostomUS occidenTo.lis

T OPOGRAPHICAL MAP SHOW ING DIST RIB UT ION OF T HE CAT OST OM IDJE IN T HE SACRAMENT O-

SA N JOA QUIN B AS IN.
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Basin
divisions.
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Species.


Found


Pitt Lahon- Sacra- only in


R iver. tan. mente, Cali-

fornia.


- - - - - - - - - - - - - - - - · - - - - - - - 1 - - -  - - - - - - - - -
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9. Mylop!larodonconocephalus , " . X , .. X X


10 . Pogomchthys macrolepldotus. . . . . . . . .. . . . . .. . . .. . . . . . . . . .. .. . . . . . .. .. . . . . . . . X X
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20. Gasterosteus catapJu· actus.. . . . . . X .
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26. Cottus macrops... .. . . . . . . . . . . . .. . . . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. .. . .. . . . . . . . . X . . . . . X


27. Cottus beldlngii.....
 X . .
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S U M M A R Y  O F  V A R I A T I O N S .


T he following species deserve special notice on account of their remarkable


variations:


Oatostomus occidentaZis varies in scales of lateral line from 60 to 84, and in rays


of dorsal from 11 to 14. T he size of the lips varies enormously, being almost twice


as great in some localities as in others.


Lavinia exiZicauda. T he only important variation in this species is. in the


presence or absence of the horny sheath of the lower jaw.


. Ptychocheilus grandis. T he scales of the lateral line vary from 65 to 78, or, if


Ptychocheilus harfordi be included, from 65 to 88.


RutiZus bicolorhas the numberof scales of the lateral line rangingfrom.44 to 61;


but its greatest variation is in the shape of the head, which varies from triangular


(side view) to quadrangular. .


Rutilus symmetricus is the most variable species of the basin. T he number of


scales varies from 47 to 56; the lower jaw mayormay nothave ahorny sheath, which


.is developed irrespective of age, sex, season, or locality; the shape of the head, depth


of caudal peduncle, size of eye, length of fins, and general appearance all vary
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greatly. I n certain localities more or less isolated some of these variations are so


correlated that the forms would readily be taken for.distinct species or even genera


were not intermediate forms found in other equally isolated localities.


Agosia robusta varies greatly in scales of lateral line (49 to 77), length of fins,


development of barbel and lateral line, and general shape of body and head.


Salmo irideus varies greatly in number of scales, 116 to 176 cross rows. T here


are almost as many variations in color as there are streams.


A N A DR O MO US SPECIES.


O ncorhynchus gorbuscha (Walbaum). Humpback Salmon.


R eported from the Sacramento R iver by Jordan & Gilbert. N ot otherwise knownfrom the basin.


O ncorhynchus keta (Walbaum). Dog Salmon.


V ery rare. O ne ortwo seen each yearat the canneries and hatcheries.


O ncorhynchus tschawytscha (Walbaum).a Sacramento Salmon.


By far the most important fish of the basin. A scends the river in two distinct runs, one in May


and June, the otherin September, though a few fish may be found in the riverat any time ofthe year.


T he principal spawningstreams, named in the order oftheirimportance, are: T he main river between


Chico and R edding, Battle Creek, McCloud R iver, upper Sacramento R iver (above mouth of Pitt


R iver), Hat Creek, and Fall R iver. T he importance ofPitt R iverbelow the falls as a spawningstream


is unknown. A few salmon pass up Feather R iver and most ofthe other tributaries. T he spring run


spawns in A ugust, the fall run in N ovember. T he young ofthis species begin their seaward migration


as soonas they are able to swim and reach the ocean when 4 or 5 months old, though a few remain in


the headwaters until they are 6 to 12 months old.


O ncorhynchus kisutch (Walbaum). Sih'er Salmon.


R eported by Jordan & Jouy, 1881, from the Sacramento R iver, but not otherwise known from


the basin.


S almogairdneri (R ichardson). Steelhead.


R eported from the Sacramento R iver by Jordan & Gilbert, 1881 . If it is found in the basin we


have been unable to distinguish it from the rainbow trout. A specimen weighing 7! pounds, taken at


Battle Creek hatchery in N ovember, '1897, was identifiedby us as Salmo irideus. Scales in lateral line


(not cross rows) 129.


O smerus thaleichthys A yres.


T akenin fresh waterat WalnutGrove and Collinsville. T he adults goup the rivertospawn during .


February, the young come down during A pril,


aFo ra more complete account of this flsh see R utter, N atural history of the qulnnat salmon, Bulletin U. S. Fish


O omm., vol. XXI I , 1902, p. 65- 141 .
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A review ofthe history and results of the attempts to acclimatizefish and other


water animals in the Pacific States is given by Dr. H. M. Smith in the Bulletin of


the U. S. Fish Commission, vol. xv, 1895, p. 379- 472. T hirty species are mentioned


in this report. T he following is a list of those plantedin our territory:


Page. 

Species. Common name. Page. Species. Common name.


382 

A melurus catus . . . . . . . . . 

Common catfish. 438 Lucius lucius . . . . . . _. . . . . Pike.


A melurus nebulosus . . . . Bullhead. 

A n ~ i l l a chrysops . . . . . . 

Eel.


I ctalurus punctatus . . . . 

Channelcatfish 

441 A m rupeatrls ._ Sunfish.


393 

Cr;prinus carpio. . . . . . . .  

Carp. 

Chrono ryttus ftUIO SUS · ·  

Sunfish.


403 

C anos cyprinella. . . . . . . 

Lcpomis cyanc us . . . . . . Sunfish.


404 

Clupea aapidlsslma . . . . . 

Shad. Lepomis pallldus . . . . . . .  Sunfish.


428 

Coregonus clupeiformis. 

Whitefish. 442 Micropterus dolornleu .. _ 

Small- mouthed black bass.


430 

Salmo salar. . . . . . . . . . . . . 

A tlantic salmon. Mlcropterus salmoldes .. 

L a r ~ - m o u t h e d  black bass.


431 

Salmo salarsebago . . . . . 

Landlocked salmon. 447 Perea flavescens . . . . . . . . Perc .


433 

Salmo fario . . . . . . . . . . . . . 

448 

Stizostedionvitreum. . . . Pickerel.


Salmotrutta I evenensls , 

Loch Leventrout. 

449 

R occus I ineatus . . . . . . . . . 

S t n ~ e d bass.


Salvellnus fontinalls . . . . 

Eastern brook trout; R occus chrysops . . . . . . . . 

R oc bass.


Fortunately only a few ofthe 24 species mentioned above have obtained a foot-

hold in California waters. T he following, and possibly others, are now a portion Of


the fish fauna of the state.


A meiuruB cabus (Linnseus). Common Catfish.


I ntroduced from easternwaters and now exceedingly abundant in the lowerrivers andin brackish


water. Distinguishedfrom A. nebulosus by the deeply emarginate caudal fin. O bservedin the Sacra-

mento R iver at R ed Bluff, Jacinto, Knights Landing, mouth of Feather R iver, Sacramento, Walnut


Grove, R yde, R io V ista, and Benicia, also in the San Joaquin at A ntioch, and in Carquinez Straits.


R eported. by Jordan & Gilbert from Clear Lake.


A meiuruB nebulosus (Le Sueur). Bullhead Catfish.


I ntroduced into the streams of the state along with A. caius. Distinguished by the truncate or


rounded caudal fin.


T aken in Sacramento R iver at Knights Landing, A rcade Creek at A rcade, South Fork Dry Creek


nearGrass V alley, Carquinez Straits at Benicia, andin ChinaSlough and Kings R ivernearCenterville.


R eported by Jordan & Gilbert from Clear Lake. I n the lower Sacramento much less common than


Ameiurus caius.


Cyprinus carpio (Linneeus). Carp.


A  Chinese fish introduced into Californiafrom Germany, Japan, and the easternstates. Fora his-

tory ofthe carp in C a l i f o ~ i a see" A  review ofthe history and results ofthe attempts to acclimatize fish


and otherwater animals in the Pacific States," by Hugh M. Smith, BulletinU. S. Fish Commission,


vol. xv, 1895, p. 379- 472.


T he carpis now abundantin the quiet waters throughoutthe lowerportionofthe basin, evenenter-

ingbrackish water. It is a sluggish fish, little esteemedas food, and an importantsource offoodforcor-

morants and striped bass. Said to be less common in the Sacramento R iver between R ed Bluff and


R edding than it was a few years ago.
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O bservedat the'Iollowing places: I n Sacramento R iverat mouth ofPitt R iver, R edding, mouth or


Clear Creek, Battle Creek hatchery, R ed Bluff, V ina, Jacinto, Knights Landing, mouth of Feather


R iver, Sacramento, R yde, R io V ista, Collinsville; in Wolf Creek near Greenville, A rcade Creek at


A rcade, ChinaSlough at Centerville, SanJoaquinR iveratA ntioch, and in Carquinez Straits at Benicia.


I t is one ofthe few ofits family that can withstand strongly brackish water.


A losa sapidissima (Wilson). Shad.


I ntroduced in 1871 and now abundant. T he young were taken at the following localities in the


Sacramento R iver in May, 1898: Chico Bridge, Butte City, Princeton, Colusa, Grimes, Wilson's Farm,


20 miles below Grimes, Sacramento, and Collinsville.


Micropterus dolomieu (Lacepede), Small-mouthed Black Bass.


I ntroduced intovarious lakes in the state. R eportedfrom Clear Lake by Jordan & Gilbert, 1894.


R eported by sportsmen from Sacramento R ivernear Sacramento.


R occus lineatus (Bloch). Striped Bass.


I ntroducedintothe waters ofCaliforniain 1879and now abundant. T he young takenas farup the


riveras Knights Landing.



