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Since 1969 Atlantic Sallllon slllOlt and adUlts bave been tagged 

at sandhill River located at lat. 530 3S'N, Long. S6°21'W in southeastern 

coastal Labrade:r (Fig. 1). The :rivet' drainage area is app:roximately 623 

square -.uu and almost the entire system is open to anadl'omous fish 

species. 

Tbe pt'oject is part of the Canadian investigation into the 

origin of salJacm. stocJca being exploited by the large ec:mDCl'cial fishery 

off West Gre·enland. Sandhill River was chosen as the site of operations 

after evaluation of :reCODnaissance SUI'Veys and population oounts at 

.elected rive1'S al.oDg the coasts of Labrador and northern Newfoundland 

dtzroing 1966 and 1961. Annual tagging began in 1969 aDd complete smolt 

and adult run counts have been obtained. sine. 1970. 

Comparison of sallpl.es of tho Sandhill Atlantic Salmon population 

in terms of size and age composition with samples from bOth small and 

large rivers along the Labrador coast showed that the Sandhill population 

waa typical of most anadranous Salmon populationa produced by rivers in 

the DOrthern area. 

Jlat .. iala and Ketbods 

collectiOtls and c:ounts of smelt and adults are achieved by 

use of a dual pUl'pOSe counting fence. The river at the pr'Ojeot: site 

is il-10 feet wide and the fence is 500 feet long running in the form of 

a "WO' with the base upstream. The fence contains 3 adult and 3 smelt 

traps. 

Anaesthetized smolt are tagged with a Carlin type wire-tied 

tag attached to the fish under the ante:rior portion of the dorsal fin. 

The anaesthetiC used is tertiary amyl alcohol at a concentration of 96 
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ml pel' 2 gallons (Bell. 1967). Details of the tagging prooedure and 

mateI'iais used iIl."e as described by Saunders (1968). Adul.ts are tagged 

without -anaesthetic using a wiI-e-tied Atkins type tag tddeb is attached 

to the back through tbe pt'oximaJ. anterior pterygiopbozoes of the dorsal 

fin. 

Tbr>oughout tbe 811101t and adUlt runs. fisb are measured, 
---------

we1gbed'i:1ia- scale s~pled fO!' size and age oompos! tion analysis. 

ResUlts and Discussion 

a.) '-""" 

Table I sUIIIII&I'iz&s the population assessments at Sandhill 

River since 1969. Since U70 a complete adu1t and smelt count has been 

obtained. 

Table I; gives the resul1:s of length. weight .md..age sampling. 

Approximately ninety pe:rcent of the adult spawning escapement of Sandhill 

River ii composed of grilse whlle....most. of the :remaining- percentage is com

posed of 2 seayear' virgin salmcm. About one percent are :repeat spawners 

IIOSt of tlhicb U'e al.ternate as opposed to auccusive year spavna:rs that 

are undertaking a second spawning mig:ration. 

'!'able I. SWrma17 of Atlantic Salmon smolt production and adult 
spawning escapements. Sandhill River, 1969-1971 

Snolt Production Adult Eecapment 
Year No.""", Total Run No./lOO ydE No. Tagged Total kun G:S 

Ratio 

1%0 6741 54,6002 1.8 399 9",,' 9515 
1970 8014 55,000 1.8 516 3759 9515 
1971 10,511 55,000 1.8 391 3754 9317 

1: Partial census only; no estimate possible. 

21 Mark-recapture estimate bued on partial count only. 
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Table I::::. The result~ of sampling the Atlantic Salmon population of 
Sandhill River for fork length, weight and. a.ge, 1967-1971. 

stage 
Sample 

Size 

"",'t 

grllie 

virgin 

25,433 
1,783 

2. aeayear 

SuccessivE' spawner! 
(spawned once as a. 

grilse) 

alterIlllte :spawner
l 

(apawned..c".10e as a 
¢lee) 

viriin 3 s~year 

lB5 

6 

12 

3 

Avg. ...vg. 
length weight 
(=) (gm) 

16.1 

53.8 

72.0 

63.4 

76.5 

79.2 

36.5 
1720 

3900 

2690 

4810 

5550 

Years in F.W. 

2 :3 4 6 7 

0.2 5.4 60.0 29.3 4.9 0.2 
13.7 67.6 16.8 1.8 

17.3 74.0 8.6 

16.7 16.7 50.0 16.7 

-25.0 66.7 8.3 

66.7 33.3 

1.. A S\lC.cessive spawner is a fish which returns _eb year to reapum. 

2; /VI alteJ"!\8.te spawner i.e a rish which spends 1 full Teal" in the s. 
before ~ to r~. 

.. ) -
Table III sumarizea the tag-recapture data for Sandhill RiV'e1'. 

The auzorlval of amolt to year 1 grillle in te%'lllS of tagged smolt released 

shoved. substantial increase in 1970/71 over that of 1969/70 (i.e. 1.35\ 

COIIpU'&d to 0.709%). Thia may be partly due to the fact that the fence 

facilities WeJ'8 not complete in 1969 and fyke nets WU'tIi used for trapping 

ad tegiDg. Alaost all S1lIOlt which WeN eoUectec1 by fyke nets lIet'e 

tagged. The remainder of the smolt 1"IDI was estimated by ill IIIi!l%'k recovery 

_tbod (Table 1). Use of ne1:s probably resulted in e largel" mortality of 

tassed SIDOl.t after release, although holding tests luting up to 3 days 

duration showed DO significant difference in ilI'Imediate mortality between 

tagged and control fish in 1969. In 1970 I per!IIIID8Dt trap and fence. 

facilities wet'e used which greatly reduced tha handling of fish and physical 

damage cuued by traps. Examination of tbe survival of untagged smolt to 

year 1 gl'ilse in which fyke net caught smolt8 were de1eted from consider-

etian, also supports the hypothesis that fyke nets may have been the main 

causative factor in the pom'er surv! val of fish tagged in 1969 compared to 

1970. The annual survivals for untaggec1 fish calculated in this way were 

almost identical between years (U.3% in 1969/70 and ll.l% in 1970/71). 
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Of" apec.1al interest is the large return of both Carlin and 

Atkins tags froIq Greenland in 1971, a substantial increase over 1970. 

lihether this can be attributed specifically to better tag recovery by 

autbOl"ities. increased availability of tagged fish because of better 

sUZ'Vival. or> to an increase in exploitation of northern Canadian fish 

stocks ia difficult to determine. Most probably it is a combination of 

tiM latter two of thee. factors as pNl.iainary reports of the poundage 

l.ude4 in Gr>eenlimd ,., 1111 show' iIJI tnaoeu. of approximately 500 metric 

tau COIIpIIl'ed to pN9ioua years, and it i8 probable that the permanent 

fence facility prcD)tes bettl!ll" tagged 8IDOlt SUl'V'ival. It is Dot felt that 

there has been a greater effort on the part of Danish authorities to return 

Canadiaa tags in 1970 compared to 1969. 

If better survival. of smolt tagged in 1970 is the major factor 

invol.ved in the 1ncrease in tag returns from Greenland in 1971 as compared 

to the l"eturrl in 1970 from ..,It tagged in 1969. then the inc:rease in year 

I. tq re'tUma in 1971 trc. the local cOIIIIIereial fishery and spawning 

_capeM:Dt ca.pared. to the number of year 1 tags retul'Ded in 1970 f'l'oom' the 

1969 t_iDg should alao be proportional. This is DOt the case as the 

iDcI'eue 111 rettaoaa froa GreeDlaDd 1n 1911 18 appI'CIXiIIat:ely 7 tilDes that 

of 1170 wile r.turua tzoo. the loc&l ~ial ti8bery aDd the spawning 

escapeMDt iD 1971 WC'tI appr: !mately twic. those of 1970. 

with the kIIowl.edge that the Daniah catch iDCl'8ased by a significant 

.oaDt :In 1911 0 ... 1970. it seas that the MiD factell' eoatI'ibutiDg to the 

large retum of tags frail Gl>eenland iD 1971 over 1910 is aD increase iD 

exploitation of tlOf'therll Caoadian fish stocks off Greenl.aad. 

Estimates based on 2 years of returDs frotI the 1969 smoU tagging 

.boN that the ad;ult population of Sandhill Rift!' is eaapoaed of approxinlately 

66\ Filae aDd 33\. 2 seayear or oldc> fish. In compiling this percentage 

COIIIpOSition. the 1970 Greenland year 1 returns were gl'OUped with 1971 year 

2 retul'ns. 8., these fish were deatiDed to be 2 aeay ... or older salmon. 

Thia is .. much largel' proportion of 2 seayear fish than was determined by 

~llDc the ad.u.1tJl~ J;'UD to the ri!~ (T~Je.I).---.!i"'~ .~lf11!1_8how 

tbat the I'\Dl that .UM'i~ to ~ is ccmposed of an aYel"&ge of 93.8\ 

Filae and 6.2\ two seayear or older fish. Estimates of exploitation 

of Yirgin fish by cOIIIDe:rclal fisheries based on smelt tag retUI"lls show 

that IIppl'Oximately 66\ of the grilBe returD to the river to spawn. 2\ 
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are angled. while 32\ are taken by commercial fisheries. Only 10\ of 

the 2 aeayeaI' or older fish return to the river wbile 90\ are taken by 

commercial fisheries. 

In 1971. the _jorlty (Table III) of 2 seayear fish tagged as 

smo1t in 1969 were. taken by the local cOlDel"cial fishery while only If., 

also ~tined to become 2 seayear salmon in 1971, were taken the previous 

year (1970) in Greenland. It will be interesting to DOte the number of 

2 seay ... nah taken in local water's in 1972 considering the large return 

fa 1911 from West Greenland of 3lf. fish destined to be 2 aeayear or older 

a.lmon lIIhich were tagged &8 smelt in 1970. If the catch of these fish 

is SMl.l in compa:riaon to 1971. then it is posaible that there is an in

..... relatioosbip between exploitation in Greenland aDd subsequent ex

ploitation in hOlll8 vaters. However. it has heeD noted in past years that 

wbenever there baa been an increase in the West Gresl.and catch there baa 

been a CXIIt'responding inerease in the number of 2 seayea!' salJlon caught 

in home vaters during 'the following year. and it is _ known that the -. 
1911 cat:eh :;f NhIon off West Groeenl.aDd is the highest ~ :record. This 

MY -.an that tbe:re will be .. record retuE'D of tags ftoca. the 1970 &molt 

uaiDa in 1972. Whichever patt.rn eIIel"ges. cue CODcl.uaion which may be 

dravD is that not eany two seayem' fish will survive to I'eturD to the 

. - '!""'·miiIi ............ 
,.. 41Itributia of l"eCO't' .. i .. fraa 1U9 .acl 1970 tag.lDc shOlrll 

that DOrthern fish are taken by ~cial fisheries along the eat cout 

of the Great Korthern Peninsula of Kewfoundland. -.oat1y froa canada Bay 

North and al""", t6- l.4l:1rador coast as far as Sandhill Cove in Table Bay 

(Fia. 2 , .. ). figure. 1 shows the c~cial sabIoo collection centers 

ototlll' Tbe coalt 4l1li the' percentage of the LUradol' sabloa catch that each 

ac;eewo'lTs '(WI avW'alfCd OVer' a ten year period. Very fft tags were re

..a'Ded fl'OIII the large ccmr.!ercial fishery in the Packs Harbour area north 

of Sandhill River which accoUZlts for an average of 35\ of the total 

lIbrador s.J1IV),!., CrrldJ.. 

I~ 197' cgYch of tagged salmon was divided such that .oat of 

tf1~ 2. scoyear F,s~ ~ taken frail mid J\lIle to early July while the 1 

SUI"" rlS)'I tl'~' t"Hse) were taken from the second week in July to 

late JuJ.y. Wh...~ returns at pNSent are not sufficient to accurately 

<t 
U 
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~ the tiaing of the migration "tbrou8:h the loeal coaaercial fisheries. 

the pattern of tag returns and tbe distribution of the Labrador eamnercial 

t ishery suggests that the path of migration of returning tagged fisb is 

"nerally DOr'thwal'da from the Ifbite Bay area aJ.ong the Labrador coast to 

Smdbill River and agrees with the bypothesis of Lindaay and Tboulpson 

(U32) as to the probable ..dgration :routes of SalmoD fraD. the northern 

population wbich are "' .. ...,..1' in the '9U'ious COIIIDeI'Cial fisheries off the 

narthern eOOlt. 01' "-f.lMIIland and Labradcr. 

," ~t~ .. rnu SIIOl.t taging in Greenland were distributed 

,"'" Dill( •• y m the fIDfIth to Cape r ..... ll in the south and. fiab were 

Wftt, ,,._ ... Jy Iucwr TO late October. Most taged fish (113\) were 

... II' ,.,......,. .. "e -.ta ..... of ~t:NU- v .. MN'tII 01 Qodt:bab 

...... I" 01 ~ ___ .... Uk-. ba ICIIlF ..... lD. 1£ aDd. IF (r1&. 2). 

The fishery is divided into two ccapontmta. the offsbare drift 

DIrt fisbc7 and the coas'tal,iU Det fishery. At pl"Uent it is not possible 

to at .. lID accuN.te bl'eakdcNn of the returon of tag. by ~ as two

~ 01 the ntama did DDt u.t the ~hod of NCap'tuN. 

JP.eaul.ta hal adult taa:m.: (Tabl. Ill) show tbat I'econroed 

.,...... do DOt Mke • s~tantial. ocntl'ihutiOlil e1tbel' to ~ial flsh_ " 

ari .. cr the ~ _ca.,...a.t of SandhiU Rivero .. they do in sa. I'i"" 

.hi iDaul.ar NewfouDdlad. 1IoIr ..... the pa"ttenl of zoetmoDI (Fig. 3 , 5) and. 

the area of exploitatlOlil are silail.al' to those of the vilae and two s..,. ... 

~ flab which WeJ'e taged u ..,It (Fig. 2 ,_). Tbel'e va UI 1ncreu. 

ba tq: Htul'na froa Green.land betveen 1970 aDd 1971 U OCCUrT'ed vi th the 

l'II'tUl"Ds frcmt aolt tagging in these years (i.e. only 3 Atkins tags were 

tu-.. in Greenland in 1970 as opposed to 12 in 1971). Tbia COlTOborates 

that there might have been a greater degree of exploitation of narthem 

stocks in 1971. 

Tagging of nolt and adults further south in Newfoundland at 

S&laoD River in Hare Bay and Indian River in Halls Bay within the north

eastern section of the island indicates that these populations are composed 

Minly of grilse and do DOt make large contrlllutions to distant fisheries 
'. . 

u compared"to Sandhill River. No recoveries of lilmolt tags from these 

rivers have been made in West Greenland but adults tagged at Salmon River 

have been recovered. Most of the respawners at Salmon River are alternate 

year spawnaoa while at Indian River most l"'espawners are successive yeal' 

~. lIcIIItIwaterr-exploitation" of these poputaUODB is ecmsiderab1e; 
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sixty to eiPty percent of the total annual. l'ecoveriea from saolt tagging 

are taJcen by l.oeal commercial and sparts fisheries while 80\ to 97\ of tbe 

total aDDU&! recaptUl"eS from adult tagging are aJ..so taken by the local 

COIIIIMIl"Cial fishery. The distributions of fish tagged as smolt and adults 

weroe similar within the CODII.e1'cial fishery with the IILIljority being haM'eated 

along the coast at a distance less than fifty miles frca their Datal river. 

Hewever. it is fel.t that the X'Hults frail tagging at 'these two l'iVU'll 

caJIDOt: be taken as representative of the ent!%'e DOI"tbeaat coast of the 

island.. Further SII01t tagging is required ia salDoa pl'Oducing streams 011 

the other coasts and in larger watersheds befcre it can be concluded that 

.:NIt of the atrea118 of insular Newfoundland produce aa!nJ.y grilae populations 

which are DOt baMeated by diataDt ~al fisb .. ies. in particulal' the 

Greenland Cc:maerc:ial. Fishery. 

~ and Conclusions 

1.) s.oJ.t tagging studies haft shown that a large cOllpOllent of the 

SaDdhiU Riftll' Atlantic HbIoD population is composed of 2 seayear' 

.,..u 'ish. 

2.) HiDe tllllths of the 2 .eayee sallIoa ptoduced by Sandhill River ee 

taken by the Greenl.ad and m-vater CCIIIIOrCial. fiaberies While 

VttrJ ffltf l'IIturD to the Dlttal river for spavtdng • 

3.) ODe-thil'C!. of the Filae produced are takeD by the bcaew&ter 

~i.al fi.8 .... i~ wile two-thirds retal'D to the ri ..... to qavn. 

... •• W- ua ~.l:a It'l1,.. .. t Qf' !'nd haft ~ 

6 to 7 fold OYer the 1970 West Greenland recaptures pel' number 

of PI01ts tagged. Moat of the increase in 1971 is attrlllu.:ted to 

a recard hOE'Vest off Greenlaod which may cause a decline in the 

nQl))er of 2 aeayear salmon taken in baIlewater catch_ and in 

apBI'DiDg escapements in 1972. Tag N'tUl'Da from 2 auy ... aal.JloD 

within the haan"atera during 1972 will determ.ne the valldi1:y of 

this uaumption. 

-5.) Saolt tag recaptures within the GreenlaDd Fishery were distributed 

from Disko Bay in the north to Cape Farewell in the 80uth and fish 

vere taken from early August to late October. Tbere have been re-

turns from botb offshore drift nets and coastal set gill DIlts but 

"the proportionate recovery by type of gear b nat pN;aentl,. known. 
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6.) SlIOlt tag recoveries within the hanewater fishery were distributed 

from the east coast of the Great Northern Peninsula of Newfoundland 

DCIE'th along the J...ahradOl" coast to Sandhill Cove in Table Bay. Two 

seayear fish are taken from mid JUlIe to early July while grilse are 

harvested somewbat later from the second week in July to late July. 

7.) Kelt tagging studies shaw that recovered kelt also enter the 

West Greenland and local commercial fisheries but their contribution 

to the fisheries or spawning escapement is insignificant in comparison 

to the contribution of virgin fish. The distribution of tag returns 

!Pea .s.ult UUiDI: fol.l.on the _ pKtC'D .. tt. Ntaraa :fl'OII smolt 

tq&iD& • 

•• ) T ... iD& of aolt aDd _ult 1"ber populatlaa11 ful'tbu' aouth ir:I 

Hewfoundland shows that they are predominantly grilse popula'tions 

wbieh do not make a large contribution to the West Greenland 

Fishery but do make significant contributions to the bomINater 

coutal fish_les. However more widespread SII01t tagging is re-

quired before the exact natul:'e and utillsatioD of insular pop

ulatiana can be detemined. 
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