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the day to the epipelagic zone (0–200 
m) after sunset (Sobolevsky et al., 
1996). Larval northern smoothtongue 
are abundant in the upper 50 m of 
Alaskan coastal waters during daylight 
(Haldorson et al., 1993; Norcross and 
Frandsen, 1996), but after the post
larval and early juvenile stages they 
are typically found at depths greater 
than 150 m (Taylor, 1968; Mason and 
Phillips, 1985). Previous accounts of 
adult northern smoothtongue at shal
low depths were those of collections 
made after sunset (Barraclough, 1967; 
references in Hart, 1973), and in some 
areas adults do not exhibit diel vertical 
migration but remain at depths below 
240 m (Mason and Phillips, 1985). 
There has previously been no documen
tation of either juvenile or adult north
ern smoothtongue in the upper 50 m 
of the water-column prior to sunset. 
The purpose of our study was to doc
ument the nearsurface (<15 m), day
time occurrence of both juvenile and 
adult northern lampfish and northern 
smoothtongue in Glacier Bay, Alaska. 

Materials and methods 

The northern lampfish (Stenobrachius 
leucopsarus, family Myctophidae) and 
northern smoothtongue (Leuroglossus 
schmidti, family Bathylagidae) are 
mesopelagic fishes, defined by their ver
tical distribution in the mesopelagic 
zone (200–1000 m) during daylight 
hours. Northern lampfish range from 
the Bering Sea to southern California 
(Shimada, 1948), where their abun
dance is highest along the continental 
slope and decreases over the continen
tal shelf. They are the most abundant 
species in the mesopelagic zone of the 
Bering Sea (Pearcy et al., 1977; Sobo
levsky et al., 1996), the Gulf of Alaska 
(Purcell, 1996), and the eastern North 
Pacific Ocean off Oregon (Pearcy, 1964; 
Pearcy et al., 1977). Northern smooth
tongue also concentrate in areas bor
dering the continental slope and are 
widely distributed from southern Brit
ish Columbia to the Bering Sea (Peden, 
1981) and are very abundant in the 
Okhotsk Sea (Sobolevsky et al., 1996). 

Although larval myctophids spend 
day and night in nearsurface waters 
(Frost and McCrone, 1979), juvenile 
and adult northern lampfish typically 

inhabit depths of 300–600 m during 
the day (Paxton, 1967; Pearcy et al., 
1977; Frost and McCrone, 1979; So
bolevsky et al., 1996; Watanabe et 
al., 1999). Off the Oregon coast north
ern lampfish exhibit semimigrant be
havior: a large portion of the popula
tion migrates from a daytime depth of 
300–600 m to about 50 m at night, and 
a nonmigratory portion of the popula
tion has both a day- and night-time 
vertical distribution at about 500 m 
depth (Pearcy et al., 1977). This semi
migrant behavior also occurs in the 
Gulf of Alaska (Frost and McCrone, 
1979), in the western North Pacific off 
Japan (Watanabe et al., 1999), and off 
California in both the San Pedro Ba
sin (Paxton, 1967) and Santa Barbara 
Basin (Cailliet and Ebeling, 1990). Af
ter sunset, migratory northern lamp
fish have been collected at depths as 
shallow as 20 m in the Bering Sea (Na
gasawa et al., 1997). We are unaware 
of any studies in which adult northern 
lampfish were collected at depths of 
less than 100 m prior to sunset. 

Northern smoothtongue migrate from 
the mesopelagic zone (200–1000 m) in 

Glacier Bay is a fjord in Southeast 
Alaska that extends northward and 
bifurcates into a west arm and Muir 
Inlet (Fig. 1). We conducted 48 mid
water trawl tows at 34 stations from 
10 to 23 June 1999. Fishes were lo
cated with a Biosonics DT4000 digital 
120-kHz echo sounder, and significant 
targets were fished with a modified 
herring mid-water trawl with a mouth 
opening of 50 m2. Mesh sizes dimin
ished stepwise from 5 cm in the wings 
to 1 cm at the codend, which was 
lined with 3-mm mesh. A plastic col
lecting bucket with 1-mm mesh was 
attached to the end of the codend, and 
was detached and rinsed after each 
tow. A Furuno net-sounding system 
monitored the depth of the headrope 
during fishing operations. A temper
ature depth recorder (TDR, Wildlife 
computers model MK7) was mounted 
on the headrope to determine the exact 
depth of the net during fishing oper-
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Figure 1

Stations (•) sampled by midwater trawl in Icy Strait and Glacier Bay, Alaska, during June 1999.


ations. Mid-water trawls were considered failures if the 
trawl doors crossed, the net mesh tore, or if the net-sound
ing system failed to detect the headrope of the trawl. 
These tows were omitted from data analysis. 

We fished from a 22-m stern trawler, the RV Pandalus. 
The towing speed was about 2.5 kn, and the average tow 
duration was 20 minutes. There was one deep tow at site 
1. At site 2 there were four tows, beginning with three 
shallow tows and ending with one deep tow to 100 m (Ta
ble 1). All fishing was done prior to sunset between 0839 
and 1933 h ADT (Alaska daylight time). After fishing at 
a station, we deployed a CTD (Seabird Electronics Inc, 
SBE-19 SEACAT profiler) to measure water temperature 
(°C), salinity (ppt), density (kg/m3), turbidity (FTU, forma
zine turbidity units), and chlorophyll concentration (µg/L). 
CTD measurements were taken every second and we pres
ent average values (n=3) of data collected in each 1-m 
depth interval. If multiple fishing tows were made at a 
station, only one CTD cast was made. 

All fishes were identified in the field to the lowest pos
sible taxon, counted, and fork length (FL) was measured to 
the nearest millimeter. Length-frequency histograms were 
plotted for northern lampfish and northern smoothtongue, 
and fish lengths were grouped in increments of 2 mm. 
Ages were estimated from length-frequency histograms 
based on previous studies of length-at-age and length
at-maturity for northern lampfish (Smoker and Pearcy, 

1970; Nagasawa et al., 1997) and northern smoothtongue 
(Mason and Phillips, 1985; Sobolevsky and Sokolovskaya, 
1996). 

Results 

Both mesopelagic species were captured infrequently; 
northern lampfish were present at only two of the 34 sta
tions (n=60) and northern smoothtongue at only one sta
tion (n=133, Table 1). Northern lampfish and northern 
smoothtongue accounted for only 4% of the 5011 fish cap
tured at all 34 stations; capelin (51%, Mallotus villosus) 
and walleye pollock (36%, Theragra chalcogramma) were 
the most abundant species. Northern lampfish mature 
at 4 years of age, and of the 60 individuals captured, 
about 86 % were juveniles (31–59 mm FL) and 14% were 
adults (65–83 mm FL). Northern smoothtongue mature at 
2 years of age, and of the 133 individuals captured, about 
64% were juveniles (35–53 mm FL) and 36% were adults 
(54–85 mm FL, Fig. 2). 

At site 1, two individual northern lampfish (sizes 31 
and 37 mm) were captured at 90 m depth during day
light (Fig. 1, Table 1). At site 2, next to Muir Glacier, we 
fished during daylight hours from 1730 to 1930 h. In the 
first tow (4.5 hours prior to sunset), we fished at 10–15 
m depth and 12% of the northern lampfish were adults 
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Table 1 
Station information from the two sites where northern lampfish (Stenobrachius leucopsarus) and northern smoothtongue (Leuro
glossus schmidti) were present. The number of each species captured is given. Listed values of water temperature (°C), salinity 
(ppt), density (kg/m3), turbidity (FTU), and chlorophyll concentration (µg/L) are those which correspond to the fishing depth. 

Site 2 

Site 1 Tow 1 Tow 2 Tow 3 Tow 4 

Northern lampfish (no.) 2 57 0 0 1 
Northern smoothtongue (no.) 0 81 0 0 52 
Region Icy Strait Muir Inlet Muir Inlet Muir Inlet Muir Inlet 
Date 6/12/99 6/15/99 6/15/99 6/15/99 6/15/99 
Time of day 1540 1730 1830 1850 1930 
Time prior to sunset (hour: min) 6:23 4:36 3:36 3:16 2:36 
Latitude (North) 58° 16.28′ 59° 04.27′ 59° 04.13′ 59° 03.95′ 59° 04.44′ 
Longitude (West) 135° 37.38′ 136° 19.93′ 136° 19.07′ 136° 19.07′ 136° 19.59′ 
Bottom depth (m) 124 187 187 187 187 
Fishing depth (m) 90 10-15 10 20 100 
Temperature (°C) 5.18 5.69 4.83 4.28 
Salinity (ppt) 32.07 30.37 29.70 30.73 31.15 
Density, sigma-theta (kg/m3) 25.29 23.99 23.40 24.31 24.69 
Turbidity (FTU) 8.09 14.97 15.14 14.67 11.69 
Chlorophyll concentration 1.61 1.38 2.15 1.30 0.86 

5.77 

(µg/L) 

and 88% were juveniles. At 100 m (tow 4) only one north
ern lampfish (44 mm FL) was captured. Northern smooth
tongue were also captured at depths of both 10–15 m (tow 
1) and 100 m (tow 4), and both catches consisted of 39% 
adults and 61% juveniles. 

Among all stations, oceanic parameters measured at the 
depth of fishing had the following ranges: temperature 
(4.3–8.2°C), salinity (26.3–32.1 ppt), density (20.7–25.3 
kg/m3), turbidity (7.3–15.1 FTU), and chlorophyll concen
tration (0.9 – 25.4 µg/L). Vertical profiles of water temper
ature (°C), salinity (ppt), and density (kg/m3) at sites 1 and 
2 indicated that the thermocline, halocline, and pycnocline 
occurred at depths <10 m. The upper 10 m of the water 
column at site 2 had the lowest average surface salinity 
(26.3 ppt) and the highest turbidity of any of the 34 sta
tions sampled in our study. Turbidity values at site 2 were 
>15 FTU from 3 to 16 m and >10 FTU to depths of 41 
m; turbidity at site 1 was low and ranged from 7.8 to 8.7 
FTU (Fig. 3). At site 2 the maximum chlorophyll concen
tration (16.1 µg/L) occurred at 5 m; whereas at site 1 the 
chlorophyll concentration peaked (24.7 µg/L) at 12 m and 
remained high (>10 µg/L) to 28 m. 

Discussion 

Prior to sunset, juvenile and adult mesopelagic fishes were 
found at depths of 10 to 15 m near Muir Glacier in Glacier 
Bay, Alaska. Diel migrations of northern lampfish may 
be a response to light intensity (Paxton, 1967; Pearcy et 
al., 1977) or be stimulated by hunger (Pearcy et al., 1977; 
Cailliet and Ebeling, 1990). In the spring–summer period, 
when daylight hours increase in the Bering Sea, vertical 

migrations of northern lampfish and northern smooth
tongue had smaller amplitudes and were not as distinct 
(Sobolevsky et al., 1996). Phytoplankton blooms and fog 
banks can reduce the depth to which light can penetrate, 
also causing northern lampfish to migrate higher in the 
water column (Barham, 1957). 

Turbidity in the upper water layer next to Muir Glacier 
was higher than anywhere else in this study (15 FTU), 
and this high turbidity corresponded with the shallowest 
occurrence of mesopelagic fishes. In contrast, in Icy Strait 
at site 1, where the turbidity was lower, northern lampfish 
were captured at 90 m depth during daylight hours (Table 
1, Fig. 3). High turbidity from glacial silt at Muir Glacier 
may significantly reduce light penetration and account for 
the presence of northern lampfish and northern smooth
tongue at 10–15 m depth prior to actual sunset. 

Although these mesopelagic fishes are more commonly 
distributed along the continental slope, both northern 
lampfish (Shimada, 1948; Taylor, 1968) and northern 
smoothtongue (Mason and Phillips, 1985) also occur in 
deep, nearshore waters from the eastern Gulf of Alaska 
to Puget Sound, Washington. Northern lampfish were ob
served in Icy Strait and Lower Glacier Bay, Alaska, pre
viously,1 but not as far inland as Muir Glacier. Northern 
smoothtongue have not been observed previously in the 
same area. Their occurrence along the inside waters and 
fjords of Southeast Alaska makes them available to a suite 
of predators that otherwise might feed upon them only off
shore. 

1 Wing, B. 2000. Personal commun. National Marine Fish
eries Service, Auke Bay Laboratory, 11305 Glacier Highway, 
Juneau, Alaska, 99801. 
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Figure 2 
Length-frequency histograms for northern lampfish (Stenobrachius leu
copsarus) and northern smoothtongue (Leuroglossus schmidti). Lengths 
were grouped in 2-mm intervals. The total number of fish that were mea
sured is given in parentheses. 

Northern lampfish and northern smoothtongue serve as 
important links in oceanic food webs (Cailliet and Ebel
ing, 1990). Myctophids provide a high-lipid energy source 
for a variety of predators (Van Pelt et al., 1997; Springer 
et al., 1999). For example, stomachs of marbled murrelets 
(Brachyramphus marmoratus) collected at the entrance 
to Glacier Bay contained northern lampfish almost exclu
sively.2 Black-legged kittiwakes (Rissa tridactyla), which 
are restricted to foraging on fish at the surface, must feed 
nocturnally to obtain northern lampfish at oceanic islands 
in the Aleutians (Springer et al., 1996). However, near 
Muir Glacier and other tide-water glaciers in Glacier Bay, 
kittiwakes may be able to regularly forage on myctophids 
during daylight hours. Further investigations of fish dis
tributions and predator diets are necessary to understand 
trophic interactions in Alaska’s glacial fjords such as Gla
cier Bay. 
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Figure 3. 
Vertical profiles of turbidity (FTU, formazine tur
bidity units) at site 1 and site 2 from the surface 
to 15 m depth. Black diamonds symbolize data 
from site 1 and gray squares symbolize data from 
site 2. 

D
ep

th
 (

m
) 

Turbidity (FTU) 

We thank Greg Cailliet, Michael Litzow, James Orr, and 
David Somerton for critical reviews of the manuscript. 
This project was supported by U.S. Geological Survey 
(USGS) Natural Resource Preservation Program (NRPP) 



380 Fishery Bulletin 100(2) 

funds obtained for studies of forage fish in Glacier Bay 
National Park (GBNP). We thank Jim Taggart (USGS) and 
Mary Beth Moss (GBNP) for encouragement and logistic 
support. 

Literature cited 

Barham, E. G. 
1957. The ecology of sonic scattering layers in the Monterey 

Bay area. Hopkins Mar. Sta. Tech. Rep. 1:1–182. 
Barraclough, W. E. 

1967. Number, size, and food of larval and juvenile fish 
caught with an Isaacs-Kidd trawl in the surface waters of 
the Strait of Georgia, April 25–29 1966. Fish. Res. Board 
Can. MS Rep. Ser. 926, 79 p. 

Cailliet, G. M., and A. W. Ebeling. 
1990. The vertical distribution and feeding habits of two 

common midwater fishes (Leuroglossus stilbius and Steno
brachius leucopsarus) off Santa Barbara. CalCOFI Rep. 
31:106–123. 

Frost, B. W., and L. E. McCrone. 
1979. Vertical distribution, diel vertical migration, and 

abundance of somemesopelagic fishes in the eastern Sub
arctic Pacific Ocean in summer. Fish. Bull. 76:751–770. 

Haldorson, L., M. Prichett, A. J. Paul, and D. Ziemann. 
1993. Vertical distribution and migration of fish larvae in 

a Northeast Pacific bay. Mar. Ecol. Prog. Ser. 101(1–2): 
67–80. 

Hart, J. L. 
1973. Pacific fishes of Canada. Fish. Res. Board Can. Bull. 

180, 740 p. 
Mason, J. C., and A. C. Phillips. 

1985. Biology of the bathylagid fish, Leuroglossus schmidti, 
in the Strait of Georgia, British Columbia, Canada. Can. 
J. Fish. Aquat. Sci. 42:1144–1153. 

Nagasawa, K., A. Nishimura, T. Asanuma, and T. Marubayashi. 
1997. Myctophids in the Bering Sea: Distribution, abun

dance, and significance as food for salmonids. In Forage 
fishes in marine ecosystems: proceedings of the interna
tional symposium on the role of forage fishes in marine eco
systems; 13–16 November 1996, Anchorage, Alaska (C. W. 
Mecklenburg, ed.), p. 337–350. Alaska Sea Grant College 
Program Report 97-01,Univ. Alaska, Fairbanks, AK. 

Norcross, B. L., and M. Frandsen. 
1996. Distribution and abundance of larval fishes in Prince 

William Sound, Alaska, during 1989 after the Exxon Valdez 
oil spill. In Proceedings of the Exxon Valdez oil spill sym
posium; 2–5 February 1993, Anchorage, Alaska (S. D. Rice, 
R. B. Spies, D. A. Wolfe, and B. A. Wright, eds.), p. 463–486. 
Am. Fish. Soc. Symp., vol. 18., Bethesda, MD. 

Paxton, J. R. 
1967. A distributional analysis for the lanternfishes (family 

Myctophidae) of the San Pedro Basin, California. Copeia 
1967(2):422–440. 

Pearcy, W. G. 
1964. Some distributional features of mesopelagic fishes off 

Oregon. J.Mar. Res. 22(1):83–102. 
Pearcy, W. G., E. E. Krygier, R. Mesecar, and F. Ramsey. 

1977. Vertical distribution and migration of oceanic micro
nekton off Oregon. Deep-Sea Res. 24(3):223–245. 

Peden, A. E. 
1981. Recognition of Leuroglossus schmidti and L. stilbius 

(Bathylagidae, Pisces) as distinct species in the North 
Pacific Ocean. Can. J. Zool. 59:239–2398. 

Purcell, J. 
1996. Mesopelagics. In Mass-balance models of northeast

ern Pacific ecosystems (D. Pauly, V. Christensen, and N. 
Haggan, eds.), p. 23. Fish. Cent.Res. Rep. 4(1). The Fisher
ies Centre, Univ., British Columbia. 

Shimada, B. M. 
1948. Records of lantern fish in Puget Sound. Copeia 1948(3): 

227. 
Smoker, W., and W. G. Pearcy. 

1970. Growth and reproduction of the lanternfish Steno
brachius leucopsarus. J. Fish Res. Board Canada 27(7): 
1265–1275. 

Sobolevsky, Y. I., and T. G. Sokolovskaya. 
1996. Development and distribution of the young of north

ern smoothtongue(Leuroglossus schmidti) in the Northwest 
Pacific Ocean and Western Bering Sea. In Ecology of the 
Bering Sea: a review of Russian literature (O. A. Mathisen 
and K. O. Coyle, eds.), p. 257–263. Alaska Sea Grant Col
lege Program Report 96-01, Univ. Alaska Fairbanks, AK. 

Sobolevsky, Y. I., T. G. Sokolovskaya, A. A. Balanov, and 
I. A. Senchenko. 

1996. 	 Distribution and trophic relationships of abundant 
mesopelagic fishes ofthe Bering Sea. In Ecology of the 
Bering Sea: a review of Russian literature (O. A. Mathisen 
and K. O. Coyle, eds.), p.159–167. Alaska Sea Grant Col
lege Program Report 96-01, Univ. Alaska, Fairbanks, AK. 

Springer, A. M., J. F. Piatt, and G. Van Vliet. 
1996. Sea birds as proxies of marine habitats and food webs 

in the western Aleutian arc. Fish. Oceanogr. 5(1):45–55. 
Springer, A. M., J. F. Piatt, V. P. Shunton, G. B. Van Vliet, 

V. L. Vladimirov, A. E. Kuzin,and A. S. Perlov. 
1999. Marine birds and mammals of the Pacific subarctic 

gyres. Prog. Oceanogr. 43(2-4):443–487. 
Taylor, F. H. C. 

1968. 	 The relationship of midwater trawl catches to sound 
scattering layers off the coast of northern British Colum
bia. J. Fish. Res. Board Canada. 25(3):457–472. 

Van Pelt, T. I., J. F. Piatt, B. K. Lance, and D. D. Roby. 
1997. Proximate composition and energy density of some 

North Pacific foragefishes. Comp. Biochem. Physiol. 118A(2): 
1393–1398. 

Watanabe, H., M. Moku, K. Kawaguchi, K. Ishimaru, and 
A. Ohno. 

1999. Diel vertical migration of myctophid fishes (family 
Myctophidae) in the transitional waters of the western 
North Pacific. Fish. Oceanogr. 8(2):115–127. 


