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CATLALTIC SALWON D TR0UT INVISTIGATIONS

1940

0. VI PFrodutors of salnmon Tinscrlings in Coldmine brook,

By faul P, Elson '

In 1839 CGoldaine brock wes .repercd for plaating sslmon
fingoriings by removing, es thoroughly as possible, certain
prodators = gpookled traut and ecl.:i. The trout wore apparently
romoved falrly thorcuchly, 132 boing teken from the 3000 fest of
streum used in tho cxperiment, Lels aro mare AlfTiculd $o detect
and ecapiure, and juiging froam the 1340 results, whon 251 sels were
takon, the 1239 catch of about r dozen cels could not haove made much
impression on the cecl population of the strcame It was thouzht
that the removal of these predators In 1950 would result in mather
idezl condl tions for the selmcn Tingerlings, al lsest in ss far as
predators were concarnc&; bowover, the 1‘540 romulis indleste
otherwl so,

It was found in 1940 that only a small proportion of salmon
finjerlings plented in Coldmine brock, ilozer Aiver, i. S., survived
for mere than a few wecks, A large part of tho disappearsancs can
ba a‘r.t.é buted to the sction of froshoets, with the ucmﬁﬁnyins

condition of the water, which is characterised by low pil valuoe




levertheloss losscs geeurring st other timen, especially in the

period immodintely follovwing planting, wére considoreble snd it is -
safe to suy that some of this loszz can be atéributad to the &g pre=-
dationg of larger fishe

In Goldmine brock fish wers spparently the most important

predators of young salmon Tingorlings. Salmon parr, speckled trout

end cels are oll involved., Fish-eating birds wore soen oanly elong
the marsh at the mouth of the brook and wers not numerous, There
were no indications of birds workinz auy distance up the sircam,
except on the still-waters, which =zre not utilized by salmon either
as pérr or fingerlings, Certain invertebrates, perticularly dragon-
fly nyhpha and lesches, also appenr to prey on salmon Tingerlings
to some exiont, |
Studies cn predators im Coldmine brook may be divided isto throe
general groups: (1) feeding of prodators under natural conditions,
inoludingﬂstcmnch enalysis of parr, trout and eels; (2) exporimonts
in feeding suspedted spoeies with selmon finzerlings; {3) consider-

ation of losses not accountable to hizh water.

Feedinz in noaturc.
ficcords of Tingerlings taken (rom ile stomachs of prodators
captured in the exporimontael part of the strecm ghow thut salmon
parr, truout and cels fceoed con selmon fingerlings, but hardly iIndicute
the cxtont to which this may be done. In crder to avoid rspetition
ths data fer sll fbrma iz lumped toﬁetherrin chronolozical order,
and a brief synopsis for esch spocics given near the ond of this

scction,
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In the lowor section of tho stroam -~ lots 1 ta 7 - only threa

of the 168 Cingerlings planted were recovered from $he stomaehs of

\
predutors coptured, On June 30 u C-lnch eel having one fingerliing

~in its stomnch, and July 3 a 7 L-inch Bel cantaining two fincerlinzsa,

wore taken in the dowm-girecam trspe. Thoe u—inc.\. e¢ol wes the smsllest
eal recorded as luvine eaten sulaon ;1.;,:.-1111"'3. It is i.'.mo:aailﬂ.q
to pay wlether these fimnerlings were tacon by tlie eecls after tho |
latter had entored the trap, or note. |

un August 6, 210 fingerlings wore planled in lots @ to 18, _
Juetween 9.30 pem. and 10.20 p.m. that 'uvcnin-:: the lorge fish, such
as parr, trout and cels, were rescvod fyom the seciion as tioroughly

as possible, using o gasolins ldsern end hand-seine. Trout and parr

" wore belleved to have been eorpletoly removed, but one eel esesped

and there may well hnve been more eals in the section thaan the iwo

86801, Table I. shows the fish tsken snd Tingerlings found in
thelr stoaachs,

Tnbiﬂ : I. Selnon fincerlings found In the stomachs of
diradator Tish reor ..mred from 150 feet of strecm
on tho first nicht aeftor plonting 210 finger-
linca,

Tumber OGize Mo, of Total finger= Ter coent of

Speeies lemoved ranma finser- lings eaten plantoed
(mme) linzs in by species fingerlings
atomaehs
Trout p 140 s 3  led
Yorr ¥ 100 P :
to g - 2."&
115
LCls 1 230 7 7 Se

Total 9 15 1




The fingerlings remmining in the sres ¢t tho time tho predutors

were removed were not counted, buttho number was cstimated to Lo nos

over 100, Ono wock later only about half a dozon fingerlinga could
be found by nizht ccanting, ond tuyo weoks after planting nons eculd
ba fournd., Sincc thersc was no froshet in the interwval it would scen
that most of tho fingerlings had been taken by peedators, either eecls
vhlch were not resoved from the area on the night of August 6, or
possibly trout cnd parr which migrated into the soction from adjacent
parte of the stroam,

On five occasions fingerlingzs were plunted in upland sections
of tho struam, at the approximato rate of one fish for cach foot of
stroem length, and the seoticn fished (angling) for peossible predators
& fow hours later. On four ocoasions the planting (total of G35

finabrllngs) was dono in tho forencon and parr (5 caught), trout

(7 occuzht) and cols (2 caught) fished for in the afternocon. In no

instenee were salion fingerlings found in stomochs f larger {ish
tokon in Jtlm Quylight hours immcedic tely followlng the pleanting of
fingerlings, ‘Daylight Tishing 24 howrs to a week after plenting
finzerlings also gave nogative results in rogurd to i‘_im:crlinga boi.n:_",
found in the stomachs of lurzor fish, However, on one ocession
(July 29), when fhn finzerlings werc planted in the afterncon ond the
larzer fish romoved by seining after dark on the same day, firperlings

wore found in soie of the stomamels, as indicated Lelow:

Finserlings lezee Fish romoved Plsce  Flnrerlines in stonnchs
nlanted - {lots) Parr Trout kels (lots) Pory  Trout 618
218 47 o0 24 ] v) o8 to Q -

52 52 1,
1
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Jlnco, vne monih Inter, only § purr and no trout were fournd in the
scetion flshed, it is sufe t say that moat of the p.rr cad trout

in the gection at thae time of planting were renoved that night,

<inee eecls ure not so readily ssen, no stute.ent roparding them cen
be pudc. One wook aftor plenting no fingerlings could be found In the
aceticn, nor wes there any lndgeatlon of tholir having moved either up
or down stregm. In oll ecuses vwhere fingerlinss weroe plunted In the

stony, upland portions of the streem tlwy dlsappesrcd almost completely

wfthin & woek, and usually within @ day or tuo,.

Thraaghout the swumsr a total of 76 szlmon parr wera ranoved from
the experimental portien of the stream, and a totsl of 11 fingerlings
wera recoverod from 5 stomachs; o6 Frout had 4 finzarllnsn in 2
atomachs; and 243 eels had 1l fingoerlings in ¢4 stomachs. A tofnl of
1563 Tingerlings werae planted in the 300 foet of stream undsr ghaarvas-
tion., In ecech instance vhere fingerlings wore found in the silomsehs
of larger Tish they formed from 50 to 100 par cent (ev. BO%) of the
'conténts,k5y volume, indleoating that such fish aa did feed on [Inser-
linsz used them vo 2 large extent, when the fingerlings were availlablo,

Gpe reascn f'or the grester number of fingerlings occurring in
parr stomachs mey be found in the fagt that the habitat of the parr
more nearly rascmblag that of the finmerlings than dees that of the
trout, The luatter , particulsrly ithe larger individusls, arec ususlly
found in large pools, whils the parr taond Lo bo In shelliower butb
rougher wuter, Lo o greuter extont. Poseibly ihe rcnoénl of tha trait

would alleow tie purr to live in the larger pools whero thoy would be

less likely %o prey on the Tingerlings.



iIn o amzll lowland sub-area, whero five fingerlings were planted
in & pool 7 Teet by 3 fuet nnd aversging 5 inches degp, & Hoyeria
oyaph killed and purtinlly ate one ringerling during a tarec-weok
pariod. Thuge insecls occur throughcul the atreas. They apparently
lurk unler stonss snd occuslonslly capture a finsorling which approagh=-
€3 cloeo -enouth to them, While they do reascve some fingerlings thelr

dopredutiona do mot aspoar to ba groeat,

Leechas, (fnerobialla and foenopsis) whieh wers found to take

salmon {ingerlings in fecding experiments, am:cre:ntly' cubeh the flngare
. 1inga in gomovhnt the swne manner as the dragbn-fly nymphs, Jince tho
digtribution ol the lceeohts is gonlfined to the lower 100 foet of the
siroem, where thoy ore occasional migrunts from the luke, lhey &re

-

prebably not a serious fsotor in removing yocung salzon unless the
are ‘
latter carried dewn to the lake by zome such faclor as freshets,
Feeding oxpariments.

Farr,

4 yearling parr {about 4% inches long) was nleced in & small,
screcnebottonod hox und salmon fingerlings (sbout 11 inches long),
added to the box fru:z time to time, Durin;z the course of the gx-
periment the orgenisms pluced in the bpx were Lie only source of

food for the parr;- The resultls are glven in table I3,

e

_..__'__._.....__._—
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Tuble II. Salnon Tinserlings eaten by o 4l-inch scluocn porr.

Date of Pingerlings | Flagerlings Ffingerlings nenurks
gxuminaticn added to box  in bLox gasen _
suge 27 < < — LxpY%e cotmoncod
25 0 4 o
29 2 2 1 + 1 dead with hend
20 o 2 0 torn{killed by perr)
31 0 B 0 T removed dead fish
2 0 2 0 dragon-£1y nymph
: added
3 e e 0 dragon=-f1y nyaph
prosent
4 0 2 ¥} » "
S 0 2 v} " "
51 0 4 1 i o
7 0 i 0 i »
a - = - o
9 -0 0 1 » w
10 2 2 0 w n
11 2 2 2 » "
‘ 12 0 0 2

In 16 dsys total caﬁen end killed ig 8 finpgerlings.
Dragon=f1ly nyaph not harmed,

It wiil be noticed that durinz the first nine days in the
box the parr took, oily one finzerlingz (on the second day) Quubtless
owing to being confined. 'Towards the end dr the experiment the
Tingerlings wore itaken more froqueatly, and sometlmes, 2t a greater
Tate por day, so thot the indlications are that perr would totunlly
ezt more [ingerlings, under more natural conditlons, than shown by
this experiment, Tho experiment siows that a single saluon perr,
of tho averuuge size found in Coldmino brook, is capeble of killing
fingerlings st the approximate rate of onabevary'two days, Froviding,
of ccurse, the fingerlings are suificiently svallsblo, The finger=-

lings appear tc bo taken-in preference to drugon-{ly nyaphs.
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Trount.

Trout (about 0 inehes long) which represented the maxisum

tize fround in Geoldmine brook, were confined in Loxes ond supplied

with salmon fingerlings in tho same manner as the salaon parT.
Two sots of data are presented in teble III. In caze 1, during
ths nins days thut fiangerlings were :Wuilnblafit the trout ais 13
salmon finzorlings tnd ons dregon=-Uly aymph. in case 2 eight
salmon fingerlinzs, 5 trout Tingerlings (2% inches long) and one
dragon=-1y nyzph wero caten by tho tyout in ten days. The trout
finzerlings were camsic‘.urnbly larger than the saluon fingerlingse
From t.hur-.:é deta an esiimato of vne Tingerling por trout per day
wold scem quite conzervative for tho poagible denredations of
such figh, and might apply equally xaell' to traut two or tlres
inches shortor, providing, agein, that the fingerlings vere

availadbla, -
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Tuble IIL. Julson TMingerlings eaten by 9=inch trout,

Cosa 1. Capo 2.
food f'ocd Food > Food Food Food
Jnte added in box gaten gdded in box suLon
Auze 27 2 sul- 2 et 4 salmon 4 snlnon -
mon snlion 4 troudb 4 trout
28 drazan- 2 snl- 1 4 suloon
fly ny=ph mon salmon — 4 trout
1 sulmon drazon-
1y
29 £ sslmon 1 _ 4 palion
1 geloor dragon- stlmon — 4 trout
Ely
30 -_— 2 saloon o e - Y sslzon 1 selnon
dragon=I1y 4 troud
=i _—— 1 salzon 1 salnon - 1 salnon 2 aplmon
aoon-Cly 4 irout
Jepte 1 3 galuon 3 zalmon
dracens 1 salmon - 3 trout 1 salxzen
fly 1 trout
= — 2 saliwon 1l salmon
dragon=- e 2 trout 1 trout
ily
o 2 snl on 2 sylnon 2 saliwon & salaon 2 salmon 1 troutg
1 trout
& 4 galmon & salnron 2 gulmon 3 salnon 3 salmon & saluwon
' 1 trout 1 trout 1 trout
5 drason= araone 4 salunpgn drurone 1 salmon 2 salmon
1y fly fly drogon- 1l trout
f1ly
G —— —— drazonfly e 1 salncn dragonfly

Jotul ecalen in 10 deys === 15 salmon

I\O

4
-

2 dragonfliesn

Total eaten in 10 Guys ==
8 zalmon

&

1

e: dalmon fingerlings nbout 1 inches lonz: trout ebout

Ltrout
drageonfly

2y inghen.



http:o".'1-.fl

— e —

i
2 gl e

10

Feedingz exrer iments ﬁith c2ls, simllar to thoce doseribed.for
irsut ard salmon parr, were attenpted after the middle of Ustober,
Luring the ton days of the experiment one lo-inéh eol, and ono
l4-inch eel, both in the same box with 10 salmon fingerlings, did
got eat any aclmon Tingerlings, apparently hsving ccased Teoding

at this time of year,

Invartabrates,

Drogon-Tly nymphs of Lthe genus Boyeria occur tiroushout the
stroam, Feoeding experiments resulted in & salmon fingerlings boing
killed by 2 nymgps durinz & period of ane month., Single specimens

of two species of leochos (Vacrobdells sp. and jinesopsis &p.) when

kept in captivity for 2 %o 4 days, killed and ate onc finserling

each.

‘ Lossez not acenuntable to high water,

On June 10, l44 fingerlings were planted in lots 1 to 7 &nd by
Juno 17 a lerge ﬁuﬁhcr, gstimnted to be about 935, of these fingerlings
had disappeorad. It is known that they d4id rot pass down through
tha‘aown-ntraam trap end there was no Treshst during the intermsl,
The only indication of mavumant'wus a ucnceﬁtrution of the romninins
Tingerlinza in the lower 50 %o 100 foot of ths scetion. Disappear-
ance must huve been the result of ~ortaliiy resuliing from predntors
and othor CaUSES. There wes on unimoewn numboer of acls up t6 id
inclien in lonzth in the sectlon; & count on suruat 30 shoesd 16 parr

in the secction and at least 2 trout over 8 inches long; previous Lo
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thls, but after the plenting of Juns 10, 2 ssrr snd 17 trout hed
hc?n Tenoved from tho seetion; hence an eatimnted population of

=0 poarr and 10 trout, at least 5 of the laticr over 8 inches in
length, is well within ile limits of probablility. How, uz has
boen shown obove, & yearlinz perr is capeble of eating one Tinger-
ling every two days and o $rout of the size found in tho scetion
con easlly dispose of one {ingerling every dsy, hence the populaticn
of parr and trout cculd conceivably have enten 130 [lingerlings in
tic weock between June 10 wund Jung 17, Wlhen to ihis is added sny
prodation by eels in the seetion it will be seen that these thres
species of proven nredavors could ecasily have accounted for the
disappearance of the 93 fingerlings, or 64 percent of the plunted
fish within a week's timo, Cn three other oceaslens during the
sumnor small losess (July 25 - 3 fingerliings, August 15 - 9 finsor-
linzs, Jentomber 4 - 8 fingerlinzs) in lots 1 to 7, occurring during
periods of low wuter, sre well withkin the limits whiech could bhe
attributed to the three ﬁpcciaa of largar £ish,

Othor instences of the removel of fingorlings, prcnﬁmahly by
predators, occcurred in the thres smmll sube-areas. In tha lovland
sub=gron (23 fezt lonz by 4 feet wids), oub of "20 fingerlings kmwn
to huve been in the erea during the summer only 4 (4%) swvived
until Getober 22; 15 (605) wera lost at times of frashet; and tie
roruinins 9 (38.) dissppoared during times of low water ond wore

nrosuwmbly teken by a G-inch cel ssen in tbs arca on sgveral cccasions,




AS far as la krewn thore wero no other fish predators in the sroa.
In a smellor lowlund sub-cree & dregon-fly ﬁynph (Eoyerio sp.)
killed one finzerling cut of five planted, d?.r & thive-week pouriod,
In an Upland sub-zroa (25 feet long by 4 feot wide) wlzre 85 finger=-
lings wers plunted, 20 ha@ dissppoared bafere any Croezhiet oceourred,
Gne 10-inch ecl was scch in the area and quite probably therse wers
others, though attespts to csleh them fuiled, In t4ris cuse it is
probable that predators in the form of cels venoved the missing

60 percent of the Tlshe
Summarye

Considorine the data obtained from stouwsch analysis end fecds

ing experiments, and the genersl losases among planted lingerlings,

the Tollowlng stute ents gesr to be warranted,

l. Trcut 9 inchos long are eapadle of cuting one 1j inch

salron fingerling por day, and probubly merce
a; A trect u% g1l as 6 irches took & flngerlinzz in one
evenlng, in opoan atraas, e Cingerlingshaving been planted thut doy.
e Yoarling salmon purr (4 to § inches long) are capible
of remeving fingerlingg at the Tate of ono gvery Lvwo GaYBe
4, Parr do romove some nlanted {ingerlingsundar nutural con-

diticns, and probably more than do trout, since they are mire likely

Al

to he found ia the suma hablitats es the selrmon fingerlings.




S+ Eels oat salmor fingeriinss, A 10-inch cel was taken

ﬁith 7 Tingerlingzs in ita stomach and had upperently mot finlshed
feodinge The smallsst esl recorded eslhavin; eaton e finserling
was 6 inches long. _

6« Dregon~fly nymphs of the gemus loyerie k111l and caet
scmo Tingurlings,

7« lLeachen (linerohdelle ape and }Jlaomopsis spe) may kill md

aat Cinzeriings in that port of the s treen adjacent t0 the lake.

S Fingerlings weore found in the stomachs of predators talen
on the firat-ni;ht sfter planting, though not in the stomachs of
predator spocies tukon in the daylight hours immediately follaﬁing
plencing,

9. A losa of 84 percent of planted fingerlings, in lois 1
to 7, Wlthin the firct week, was probably largely tho result of

Predators.




