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STATEMENT OF OBJECTIVES 

It is the objective of this report to A.nalyze 

the distribution of gra in size in respect to environ­

mental conditions. Wha t relationships exist bP-twf"le n 

current flow r>A.th R.nd prain size and or ~rain com­

position in a selective environment~ Is it possible 

to plot the flow pR. th of tidal wa t,.,.rs reachinP from 

the Gulf of Mexico into bay wa ters and back on the 

b Rsis of grain size distribution within the passi 

To what dePree has the emplacement of Arvida Corp. 

landfill affected the flmn pa th and eras ional facilities 

of Big Pass in Sarn.sota, F'la.? These and related 

questions I hope to R.nswAr within the context of 

this pro.iAct. "Nfy discussion and conclusions will 

be brief but not so much as to neglect pertinent 

• obse r vA.tions of detitiih. 
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Treatment of Sample: 

Methodolo@'.y of sr-tmpl~ treatment is A.ssum~d to 

be of utmost importance in the collection of repre­

sentative s~diments. With this in mind the s tud~nt 

sbouln act conservatively in the manner in which 

snmpleS. are collected and la'beled. Procedure of 

sample collection and labeling are as follows~ 

A study of two ariel photographs of the area in 

question was made ns well as coRstql mars and local 

erosion conditions. Fro~ this stuny areas of rep­

resr?ntative sampling were deduced accordini;s to re­

lnvance to this report. ThA total number of sA.mples 

was A.ssumec1 in relRtion to time requirements and 

therefore limited in ouantity, though generally 

the larger the mumber of samples taken from a 

specific area the l!reater the student's knowle<1rr.e 

of conditions is • ------ --- ------- -- -

The method of obtainin~ samples, though seemingly 

barbaric, was in my opinion more effic~ent than 

convenience methods of dredging or the prab-sampling 

technique. All samples were obtained by diving 

to the bottom of the pass in the area noted and 

throuph tthe use of a 16 oz. coffee can and cap 

I v as able to con t::i.in all scdimAn ts includinl1' whR t­

ever fine-P~Rincd mqteria ls without the risk of 
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losing, them on tbe vr•ay back to the surface. All 

sampl.c,s vrnre drainer~ of oxcess water with precau-

tions takon to ~voi~ the loss of fine-prRined mat-

erials and imrrediR. tely transfo1"red to a w11 terti &'ht 

nlastic ba~ for furthor anRlysis. Position of 

the samt"'le was noted as well as date, r'iepth to 

bottom, field number and ascension number. 

Preparation of ~ample for Analysis: 

In the lab Rll sa.mnles wAre washed with wate r 

to remove salts and any or~Rnic materi~l present. 

The samples wero then dried and disa,garec::ated with 

cqution displayed to nrotect the relatively unstable 

piP-c es of cR.rbonR.te wRterial all in the form of 

shell fragments. '.11he carbonR. tes were not rHssolvcd 

in hydrochloric Rcid RS I felt that thoir Rbundance 

or lack of> was conducive to environm:m tal analysis, 

assumin~ tho problem cohsrent in this project. 

The samples were weiP,hod after put through the 

Jone" s Sample Spli ti er to avoi1j any selective errors, 

and sieved using the Ho-Tap for a period of ten 

minutes. Sieve si?:es are as folloir s: 

U.S. Standard Sieve No. 
10 
18 
35 
60 
120 
2:50 
Pan 

- ?.-
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The resultinr size frA.ctions wern weie:hed and A.11 

data was entored on the datA. sheets incluned in thls 

report. CalculA.tions of weight retained, weight~' 

and cumulative weight 'b 1vere made and entered on 

the data sheets(calculRtions available upon request). 

His to Prams of weigl1t % and cumulative weie;ht .~ WP re 

made in conjunction with a log probability c~rve for 

each sample and nre included in this report. 
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Interpretation or Experimental Results 
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Discussion of Grain Size Analysis: 

In my interpretation of the grain size analysis 
I assume two basic conditions. One, that the area 
under consideration is in a state of high erosion 
due to the ...-rojec~§d change in current flow path 
as a result of the Arvida landfill known asBirA Key. 
And two, that the grains analyzed are predominately 
of two compositions, namely quartz and the more 
susceptible carbonate materials in the form of shell 
fragments. Thia accumulation of carbonate materials 
is the result of biologic activity and as we shall 
see is of great import8.l'l.ce in our discussion of the 
problem inherent in th'i report. 

It ls also necessary to point out the fact 
that here we are dealing with two other envirom­
mental variables, also of ~reat importance to our 
discussion. We are dealing with tidal current, 
whose oscillation in and out of the bays compli­
cates OU!' analysis. Should the curremt move in only 
one direction as in streamf'low our analysis would 
be greatly facilitated, but we must take into consi­
deration the fact that the current in effect moves 
in two directions in accordance with the prevailing 
tide. 

The distribution of the carbonate materials 
in the pass, and the size fraction distribution 

within the individual samples must also be considered 
to be highly variable due to the susceptibility of fr;, 
the carbonates to mechanical and chemical wear. ~ p u 
With this in mimd we can safely assume that samples C ~Jd 0~ 1 j 
loca ted near the main source of the carbonates,ie. ~ ~(H'ji fJd't 
the Gulf of Mexico, will hive a higher contemt of ,~~~11f 1 

carbonate in the lar er size fraction than their ~)j>V . 
counterpart size fraction i n samples located in or ~) 
near the bay area. Thus, the percentage carbonate \ "1W (j 
material in each size fraction is a function of ~· 
distance from the source, and is the result of ;,tJ 
chemical and mechanical welU!. 

To facilitate discussion of the results of 
the rain size analysis of Big Pass I have divided 
the area into 6 partitions. Each in my opinion 
represents an intrinsic difference in energy environ­
ment and as such requires individual interpret tion. 

-)OS-



0 

0 

Area I 

Area I is most cmosely representative of the 
bay s ediment s l eading i n to Big Pass. Such samples 
are to be recognized by their relatively low percen­
tage by weight of the l a r ge r size fractions and 
a high degree of weathering evident im the carbonate 
materials of which comprise a larger percentage 
of the sma ller size fraction than would be found 
in areas near the source. Area I can be divided 
into t wo subgroups in accordance to the relation 
of t he 3.0-4.o phi size fraction te current flow. 
Both samples 1 and 4 were t aken from what I prefer 
to ca ll a s econdary flow out let. 

Each of these samples were taken in an area 
of low turbulence and relatively stable channel 
configuration. Distribution is highly modal 
with samples 1 & 4 showing temdencies towards 
a higher percent material in the smaller size fract­
ions. Carbonate materials are relatively scarce 
and highly weathered. Depth of the sample location 
varied from 10 ta 18 ft. 

Area II 

This area is of special interest because it 
represents in my opinion a region of high turbulence 
as a result of the intermixing of the three flow 
paths into the pass. ( Reference to flow diagram) 
A winnowing effect of the grain size distribution 
is evident with the carbonates being selectively 
deposited through a function of larger grain size. 
Samples 10 & 11 sh0w the effect of portions of 
the current being "detoured" to another flow pa.th 
as they meet the rising grade of the sand bar. 
The result, of course, is high turbulence. Samples 
5,8, & 11 alee show the effect of the inte rmixing 
of the tidal current. Depth of sample ranged from 
12 to 21 ft. 

Area III 

Sediments of this region show a high tendenc; 
taward modal distributiom and were taken in an 
area with stable channel configuration and low 
turbulence. 

Area I!-

A bimodal distribution is evident in this area 
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as a result of the iRcreased erosion rate due to 
Bird Key. The origiaal flow path has been shifted 
toward Siesta Key effectively increasing the energy 
potential. Analysis of this area is not dissimilar 
to that of a horseshoe bend with the higher energy 
environment located in the deeper waters near the 
Siesta Key shoreline and selective deposttion of 
smaller size fractions alon~ the sand bar developed 
to the West of the key. This new potential im 
erosion has the effect of "scouring" out the more 
easily transported size fractions leaving the larger 
heavier materials. Depth to sample ranged from 18 
to 26 .ft. 

Area V 

At the mouth of the pass the drop-off from the 
sand bar increases rapidly approaching a new environ­
ment to our discussion, The Gulf of Mexico. Here 
is another hi~h energy region effected by wave action, 
though distribution is seen to be modal. The reason 
for this phenomena is that the well sorted sand 
particles of quartz from the pass and bar are reaching 
out toward the Gulf Waters. It should be pointed 
out here that longshore drift @f this area is pointedly 
North along the coast and that well sorted sediments 
associated with the new bar developed as a result 
of a change in channel configuration are drifting 
northwest along the coast. Samples 18 and 21 deserve 
separate interpretation in addition to that which 
has already been said. Sample 18 was taken near 
the head of a 2 ft. drop over a distance of 3 ft. 
near the bar. Water depth was 5 feet and the 
tendendy toward a bimodal distribution is a result 
o~ the scouring action of waters receding over the 
bar and into the Gulf. Sample 21 was taken behind 
(on the bay side) of the tower seeR near the mouth 
of the pass in photegraph #2. It is of interest to 
note that not less tham 6 years ago my peers and I 
used this tower as a diving platform. Water depth 
is now 3-5 ft. making such a stunt now dangerous, 
but shGwing that the sand bar is migrating toward 
the Siesta Key shoreline. Depth to sample ran~ed 
from 3 to 5 ft. 

Area VI 

This area is of particular interest im asso­
ciation with area IV. Distribution is highly 
modal(to an extreme) and peecentage of carbonate 
material is small. All samples were taken near 
or on the edge of the developing sand bar and 
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show the effects of r enewed erosion within a high 
energy area. The tendenc~ of the ca rb0nate ma terials 
is planar and add i ng this to their r e l a tively low 
specific @' ravity are easily "screened" from the 
quartz grains. 

· A second obs ervation of the photo gr aphs 
supplied will show tha t within the past 5 years 
there has been a gr ea t change in the comfigura tiom 
of the samd bar. The island loca ted in the NE 
corner of the ba r has to this da te beem eroded 
away and a new bar has developed on the Gulf' 
side of the pass. Thia new deposit has covered 
an extensive area and will shortly be r egar ded 
as part of the netginal bar system. Grain dis­
tribution in this region is highly modal in 
associatiom with laminar flow of the tidal currents. 
Depth to sample ranged from 8 to 3 ft. · 

Conclusions: 

Through this exercise I have attempted to 
correlate fumctions of energy envrionment with 
grain size distribution. I have shown that 
distribution varies with type of flow, turbulent 
flow leading to a bimodal distribution and laminar 
flow to~1rtodal distribution. Interpretation of 
flow path can in my opinion be held as a functien 
of grain distribution for this area. C0rrelations 
of results from this project with areas of simila r 
environment should prove to be very interes ting . 

It is my contention that the Arvida l andfill 
of Birft Key has caused the i ncreased erosion rate 
of the Siesta shoreline and can be carried further 
to the closing of the channel in the future. 
Many reasons enter my discussion as a basis for 
this statememt. First, since the longshore driit 
is North in direction an accumula tion of ma terial 
is developing on the Southern end of Siesta Key 
near the pass. This material a t this point is 
reaching an eouilibrium sta te as to amount deposited 
and amount carried off by the main flow channel 
of the pass. But this is not to exclude the fact 
that more and more material will accumulate toward 
the ~ulr and narrow the channel evem more. Secondly, 
migr a tion of the sand bar in the direction of Siesta 
Key is not offset by complimentary eresion af the 
Southern tip of the key as distinguished om our 
maps. Residents and city officials are working 
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to prevent further loss of l and by reinforcing 
seawa lls and adding quanti t i es of resistant rocks 
to the shoreline. The scouring of the area deneted 
as area IV will provide adequate sediment for the 
Eastern edge of the bar to continue migration 
and 11 squeeze 11 the presen t flow path out of existance. 

It has been shown tha t percentage of carbonate 
materials is rela ted to distance from source, im 
this case the Gulf of Mexico. Samples taken from 
Area I show little carbomane material and what is 
there is hi~hly wea thered, bo th mechanically and 
chemically. 

It is of my opinion tha t interest of the sub­
ject material compiled he r e be not he ld as trivia l 
but of importance in r egards to the re lations~ip 
of not only energy aEd environment, but man and 
enviro.mment. 

And finally, it has be en shown tha t possibilities 
exist, however minute , for i ncreased enlightemnent 
in the interpre tation of ancient sediments using 
the functiom of energy environment and gr a i n dis­
tribution. We cannot state a t this point that 
what we have shown here is conclusive. On the 
contrary this report is but fragmential a.md must 
be realized as shch, but it is a start. 
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