


527 PHYTOPLANKTON OF THE GULF OF PANAMA 

____, and R. R. L. Guillard 

1962 Studies of marine planktonic diatoms III. Some effects of tem­
perature on respiration of five species. 
Can. J. Microbiol., 8:447-453. 

____, and C. S. Yentsch 
1957 The estimation of phytoplankton production in the ocean from 

chlorophyll and light data. 
Limnol. and Oceanogr., 2(3) :281-286. 

___, C. S. Yentsch, E. M. Hulburt and R. F. Vaccaro
 
1958 The 'dynamics of a diatom bloom.
 

BioI. Bull., 115 (2) :257-268.
 

Schaefer, M. B. and Y. M. M. Bishop 
1958 Particulate iron in the offshore waters of the Panama Bight and 

in the Gulf of Panama. 
Limnol. and Oceanogr., 3 (2) :137-149. 

___, Y. M. M. Bishop and G. V. Howard 

1958	 Some aspects of upwelling in the Gulf of Panama [in English and 
Spanish] . 
Inter-Amer. Trop. Tuna Comm., Bull., 3(2) :77-130. 

Smayda, T. J. 

1957	 Phytoplankto11 studies in lower Narragansett Bay.
 
Limnol. and Oceanogr., 2 (4) :342-359.
 

1959	 Some preliminary results from a quantitative analysis of the 
phytopla11kton in the Gulf of Panama. 
Preprints, Int. Oceanogr. Cong., New York, p. 901-903. 

1963	 A quantitative analysis of the phytoplankton of the Gulf of Pa­
nama I. Results of the regional phytopla11kton surveys during 
July and November, 1957 and March, 1958 [with Spanish sum­
mary]. 
Inter-Amer. Trap. Tuna Comm., Bull., 7(3) :191-253. 

1965	 Succession, and a possible mechanism of information gathering 
by marine diatoms. 
Jekyll Island Conference on Estuaries, Proc., (in press). 

Steele, J. H. 

1958	 Plant production in the northern North Sea.
 
Scottish Home Dept., Mar. Res., No.7, p. 3-36.
 



528	 SMAYDA 

Steemann Nielsen, E. 

1952	 The use of radio-active carbon (C14 
) for measuring orga11ic pro­

duction in the sea. 
J. Cons. Int. Explor. Mer, 18(2) :117-140. 

_< , and V. K. Flansen 

1959	 Light adaptation in marine phytoplankton populations and its 
inter-relation with temperature. 
Physiologia Plantarum, 12:353-370. 

Steward, F. C. and J. F. Sutcliffe 

1959	 Plants in relation to inorganic salts, Chapter IV. 
In F. C. Steward [ed.] Plant physiology. Vol. II. Academic Press, 
New York. 

Strickland, J. D. H. 

1958	 Solar radiation penetrating the ocean. A review of requirements, 
data and methods of measurement, with particular reference to 
photosynthetic productivity. 
J. Fish. Res. Bd. Canada, 15(3) :453-493. 

1960	 Measuring the production of marine phytoplankton.
 
Fish. Res. Bd. Canada, Bull., No. 122,172 p.
 

Talling, J. F. 
1957 Photosynthetic characteristics of some freshwater plankton di­

atoms in relation to underwater radiation. 
The New Ph~Ttologist, 56:29-50. 

Utermohl, Hans 
1931 Neue Wege ill der quantitativen Erfassung des Planktons. (Mit 

besonderer Berticksichtigung des Ultraplanktons.) 
Verh. Int. Ver. Limnol., 5:567-596. 

Verduin, Jacob 
1952 The volume-based photosynthetic rates of aquatic plants. 

Amer. J. Bot., 39(3) :157-159. 

Vives, F. and F. Fraga 
1961 Producci6n ba.sica en la Ria de Vigo. 

Invest. Pesq., 19:129-137. 



529 PHYTOPLANKTON OF THE GULF OF PANAMA 

Wright, J. C. 

1959 Limnology of Canyon Ferry Reservoir II. Phytoplankton stand­
ing crop and primary production. 
Limnol. and Oceanogr., 4(3) :235-245. 

1960	 The limnology of Canyon Ferry Reservoir III. Some observations 
on the density 'dependence of photosynthesis and its cause. 
Ibid., 5(4) :356-361. 



APPENDIX TABLE 1. Summary of the physical and biological conditions at 10 meters at g045'N, 79°23'W during the C14 experiments. ~  

The diatom population given as n X 106 cells or units per m 3 ; biomass (BM), biomass carbon (BM-C), plasma volume (PV) and 0 

plasma volume carbon (PV-C) as mg per m 3 ; cell surface area (Sfc. A) as cm2 per m 3 or /1 2 • The light (110 ) values represent photo­
synthetically (visible) usable radiation. The activity coefficients represent the daily carbon uptake per unit of standing crop per 
m 3 • (Stations 3 - 27 \vere sampled in 1955; stations 29·52 in 1956; stations 53 - 63 in 1957,) 

DIATOM ABUNDANCE In X 106 per m3 ) 

(A/V- (V/A­
weighted weighted

(Cells) abundance) abundance) 
DIATOM COMMUNITY ACTIYITY COEffiCIENTSm m m 

14Sta- Temp. P04-P 110 ChI. a C ~ Ni ~(Ai/Vi)Ni 2:(Y i /AJtt BM BM-C PY PY-C Sfc. A mgC/ mgC/
 
fion Date C 5%0 tLg-atjL iyjday mgjm3 mg/m3 i==l i==l i==l mg/m3 mg/m3 mg/m3 mg/m3 cm 2/m3 A/V mgBM mgPV mgC/ J.L2
 

3 1/11 26.11 31.99 12.0 264.13 169.57 521.05 972.0 116.5 540.3 65.0 2950. 0.30 .012 .022 .040 
4 1/25 26.61 30.67 9.2 3.20 3.87 4.76 4.5 .55 3.6 .45 20. 0.47 2.04 2.56 4.38 
5 2/8 26.56 31.52 9.2 46.66 20.31 101.88 283.8 34.0 168.8 20.5 900. 0.32 .032 .055 .101 

27 12/12 27.00 28.41 0.72 4.8 105.88 70.57 210.40 432.9 52.0 255.8 30.5 1420. 0.33 .011 .019 .034 
29 1/9 25.33 29.38 0.68 57.0 795.40 413.20 1704.94 4909.5 589.0 3644.0 437.5 21020. 0.43 .012 .016 .027 
30 1/23 16.83 34.53 1.23 17~0  445.90 306.22 832.89 3946.0 473.5 1283.5 154.0 5830. 0.15 .004 .013 .029 
32 2/21 25.50 32.24 0.48 42.0 265.96 169.62 464.39 711.1 85.5 567.2 68.0 3310. 0.46 .059 .074 .126 r.n. 
34 3/21 19.33 33.76 2.08 1.5 253.38 282.34 403.85 699.7 84.0 592.9 71.0 3490. 0.50 .002 .003 .004 ~ 

35 4/2 18.44 34.43 0.59 - 31.0 300.50 164.22 614.51 871.3 104.5 871.3 104.5 5430. 0.62 .035 .034 .057 >36 5/17 25.28 33.29 0.38 - 4.7 .24 .71 1.08 10.2 1.2 3.9 .45 20. 0.18 .460 1.21 2.47 t-< 
39 6/19 28.06 29.51 0.10 3.1 2.50 2.25 4.04 6.8.8 5.8 .7 30. 0.51--.455 .536 .911 tJ 
40 7/2 28.06 30.44 0.42 3.4 38.76 23.28 84.96 260.7 31.5 135.3 16.0 730. 0.28 .013 .025 .046 >42 7/31 27.72 30.17 0.45 4.5 67.80 41.08 129.46 253.5 30.5 156.5 19.0 870. 0.34 .018 .028 .051 
43 8/13 27.89 30.13 0.71 29.0 3.8 145.28 84.24 338.19 1586.9 190.5 464.2 55.5 2040. 0.13 .002 .008 .019 
44 8/27 27.78 29.49 0.68 3.0 32.78 16.54 81.98 419.4 50.5 139.6 17.0 650. 0.16 .007 .021 .046 
47 10/8 28.17 29.36 0.22 - 1~2 11.26 7.12 20.25 42.3 5.0 23.3 2.8 130. 0.30 .028 .051 .094 
48 10/22 27.56 28.48 0.57 55.5 7.7 176.32 104.53 351.51 604.2 72.5 405.0 48.5 2300. 0.38 .012 .019 .034 
51 12/3 25.72 30.12 0.97 - 8.2 35.02 25.39 54.81 80.5 9.5 47.7 5.5 260. 0.33 .101 .171 .310 
52 12/17 26.72 28.45 0.81 43.5 0.73 9.4 181.48 101.46 358.95 602.8 72.5 379.0 45.5 2125. 0.35 .016 .025 .044 
53 1/2 26.7 28.90 1.65 30.5 0.75 10.0 177.56 104.95 441.81 860.0 103.0 543.2 65.0 3050. 0.35 .011 .018 .032 
54 1/14 25.6 32.23 2.24 47.5 0.76 52.0 3149.94 1968.50 6798.89 8671.5 1040.5 4731.0 567.5 25760. 0.30 .006 .011 .020 
55 1/29 23.1 0.60 29.0 1.45 32.0 2014.26 1663.11 4900.06 3981.5 478.0 2718.5 326.0 15470. 0.39 .008 .011 .021 
56 2/11 23.7 32.75 0.26 31.6 0.84 24.0 882.08 594.64 2035.26 5560.8 667.5 2923.8 351.0 15785. 0.28 .004 .008 .015 
57 2/25 21.6 34.04 0.10 4.7 0.69 10.0 2331.70 1011.05 5576.16 7385.5 886.5 5047.2 605.5 28720. 0.39 .001 .001 .003 
58 3/12 22.7 34.20 1.06 50.0 0.85 26.0 1097.24 2372.19 1230.18 962.2 115.5 962.2 115.5 6330. 0.66 .027 .024 .041 
59 3/21 20.3 34.40 0.48 1.11 2.5 1.02 .71 14.36 1.1 .15 .6 .05 6. 0.54 1.363 2.470 4.166 
60 4/10 34.27 27.6 - 31.0 1124.60 530.04 2422.44 5488.5 658.5 4265.9 512.0 24850. 0.45 .005 .007 .012 
61 4/22 25.2 34.23 90.0 26.0 176.46 110.15 366.10 786.2 94.5 531.5 64.0 3020. 0.38 .033 .048 .086 
62 5/6 25.2 34.25 0.55 58.5 0.71 6.9 64.56 41.68 506.36 317.6 38.0 197.0 23.5 1100. 0.35 .021 .035 .062 
63 5/20 27.7 32.43 0.02 0.41 10.0 25.34 29.89 34.22 41.3 5.0 41.3 5.0 340. 0.83 .242 .180 .290 
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APPENDIX TABLE 2. Summary of the flagellate abundance at 10 meters. Cell 
number given as n X 106 cells per n13 , biomass (BM) as mg per m 3 , and 
surface area (Sfc. A) as cm2 per m 3 • (All dinoflagellates have been as­
sumed to be Exuviaella baltica (625 /1-3 and 450 p,2), all coccolithophores Cocco­
litbus buxleyi (130 p,3 and 125 /1-2) and all micro-flagellates as having a mean 
volume of 65 /1-3 and area of 79 p,2 in the calculation of tissue volume (bio­
mass) and surface area for these algal groups.) 

DINOFLAGELLATES COCCOLITHOPHORES MICRO-FLAGELL..t\TES 
Station cells BM Sfc.A cells BM Sfc.A cells BM Sfc.A 

3 3.22 2.01 14.49 1.50 .20 1.88 14.50 .94 11.46 
4 1.62 1.01 7.29 1.50 .20 1.88 1.00 .07 .79 
5 .58 .36 2.61 .50 .07 .63 10.50 .68 8.30 

27 1.0~1 .65 4.68 34.00 .22 26.86 
29 2.28 1.43 10.26 5.00 .65 6.25 85.50 5.56 67.55 
30 47.50 3.09 37.53 
32 11.08 6.93 49.86 89.00 11.57 111.25 54.52 3.54 43.07 
34 5.96 3.73 26.82 44.00 5.72 55.00 26.86 1.75 21.22 
35 1.20 .75 5.40 7.00 .91 8.75 1713.00 3340.35 12933.15 
36 .02 .01 .09 .50 .07 .63 8.00 .52 6.32 
39 9.64 6.03 43.38 7.00 .84 9.48 
40 4.10 2.56 18.45 16.02 2.08 20.03 26.00 1.69 20.54 
42 7.18 4.49 32.31 9.60 1.25 12.00 51.00 3.32 40.29 
43 3.12 1.95 14.04 2.50 .33 3.13 48.50 3.15 38.32 
44 3.50 2.19 15.75 .50 .07 .63 11.50 .75­ 9.09 
47 3.10 1.94 13.95 4.50 .59 5.63 19.00 1.24 15.01 
48 1.74 1.09 .78 21.00 1.37 16.59 
51 4.06 2.54 18.27 1.50 .20 1.88 15.50 1.01 12.25 
52 5.64 3.53 25.38 10.00 1.13 12.50 15.00 .98 11.85 
53 .04 .03 .18 5.00 .33 3.95 
54 .08 .05 .36 .50 .07 .63 5.00 .33 3.95 
55 .18 .11 .81 55.00 3.58 43.45 
56 10.22 6.39 45.99 24.58 1.60 19.42 
57 41.50 25.94 186.75 2.00 .26 2.50 77.00 5.01 60.83 
58 11.70 7.31 52.65 8.50 .55 6.72' 
59 2.00 .13 9.00 .50 .07 .63 1.00 .07 .79 
60 1.72 1.08 7.74 11.00 .72 8.69 
61 16.58 10.36 74.61 26.50 1.72 20.94 
62 7.76 4.85 34.92 .50 .07 .63 28.50 1.85 .81 
63 1.22 .76 5.49 1.02 .07 .81 




